VET W PE HAVI NG | MPROVED CLEANI NG CAPABI LI TI ES Backgr ound W pes have
been used in the personal care industry for nunerous years, and generally
have a | omo=orifeei7ant, hi gh wat er base for cl eani ng bodiPCyaBtu/ozs2or 5

W ping up nenses. In recent years, however, consuners have begun demandi ng
nore out of personal care products, including w pes. For exanple, various
W pes have cone into the market containing ingredients for softer w pes or
containing actives for disinfecting surfaces. Another exanple of a desired
W pe property is the ability of the wipe to clean a surface such as
removing bodily fluids or wiping up 10 nenses. Cof or m nonwoven
structures, which are conposites of a matrix of neltblown fibers and a

secondary fibrous MEEWIRE HAVING INRRQVEDHEANINGGAPABHATIESd as an

absorbent |layer in a wide variety of applications, including absorbent

articles, aﬁorkbent ery w pes, wet w pes, and nops. Mst conventi onal
coform 15 nmel t bl own fibers formed from pol ypropyl ene

honopol yners. Ong\{i@ro |l em somnet | ni%sthexp[)eri elncerd W tn, urch rT(%orf oL M.t erials,
however, is that {He poltyPropyTens e MRS T U E Y oA M8V P “bond t o
t he secondarandfgeneliy hae¢ erlowlsurfatiast, high eateubaset foatlebhiag roedily fluidgoneb i s
sufficientl XNisi'hrongq] rc;aserelna;tei gr?tlryeapi g]h 9rc%nts%gneerofn \r/rggt bl oggmfri] )ers are
typically enp o?éjg B ERhanCe t he dség &e'Yo “o1° h5ha ﬁg TIThe 87 5 bver

poi nts of t heoreedut of pewsonallmares prodddist inolodinh ywipes. tFex ewamdles varicusevipes/ be
formed by c cting th | fiber 1 f 1 S. .sur havi ng
t hr ee-di neng}%g%acloms% ur’ #Oagleen}ggh@ggérg\ﬁs}?m%r'gér-emetrﬁgn@f Osﬁé?rmvsv@g% z%é% n%ﬁgﬁgex pect ed
to provi de achetstfer diginfcting surfécas.eArfabineraixemplendf at desives wixst @opérsl i yhel anar

surfaces, 2SHMPYChy b % oBhh S TiBeS Q81 A4S0 BudBhol ARV Mgl T Ut o

surface have Teéesul a W €ans worse”on one side W pe

t han t helOot eensssde of the w pe. Consuners using products such as wet w pes
do not want to make sure they are wiping with a certain side of the w pe
when cl eani ng upChbtedinl wohwvavels stuctdiespewiioly ane icnfmansitesAof saichatrix néed

R T R
used as an absorbent layer in a wide variety of applications, including absorbent
articles, absorbent dry wipes, wet wipes, and mops. Most conventional coform

15 webs employ meltblown fibers formed from polypropylene homopolymers. One
problem sometimes experienced with such coform materials, however, is that the
polypropylene meltblown fibers do not readily bond to the secondary fibrous
material. Thus, to ensure that the resulting web is sufficiently strong, a relatively
high percentage of meltblown fibers are typically employed to enhance the degree

20  of bonding at the crossover points of the meltblown fibers. Additionally, a textured
surface may be formed by contacting the meltblown fibers with a foraminous
surface having three-dimensional surface contours. Three-dimensional surfaces
are expected to provide a better wiping surface for cleaning than substantially

planar surfaces.

25 However, prior attempts to produce a wet wipe with a textured surface have
resulted in a wipe that cleans worse on one side of the wipe than the other side of
the wipe. Consumers using products such as wet wipes do not want to make sure
they are wiping with a certain side of the wipe when cleaning up bodily fluids or
diapering an infant. As such, a need currently exists for an improved wet wipe

30 having a textured surface that provides similar cleaning on both sides of the wipe.



A wet wipe that is formed froma nonwoven structure that conprises a matrix
of at least one neltblown fibrous material and at | east one secondary

fi brous msbenilal77i78 di scl osed. A weight ratio of the at PCeaBrol@nss2®econdary
fibrous 5 material to the at |east one neltblown fibrous material nay be
bet ween about 40/60 to about 90/10. A basis weight of the fibrous nonwoven
structure may be in a range of about 20 gsmto about 500 gsm Additionally,
t he nonwoven structure has a first side with a textured surface having a

t hree-di nensional texture that includes a plurality of peaks and valleys
and a second side with a substantially planar 10 surface. The nonwoven
structure has about 150 to about 600 wt. % of a liquid solution based on
the dry Wei@;u_'EMhe nonwoven structure to prepare a wet w pe. The
difference in a cleaning pickup percentage between the first side and the
second si de of thé Wetwkepdal s oaeed {RENA Jwmyvorest atrgddier BBl GomRiseSthan 20%

and even norgatARIfrADEYst! &%S nidtBidwhSfibrods Migerigk|dnbl seaki BEE SebBabe for med
froma ther m)pl astic conposition that contains at |east one

propyl ene/ a-T6rusi ateplds wiaslosad A Megiaht satisg taa @t denst @R sesondapnfbiBkut 60
mol e % t @ abhRatbrifGohER9e36taHe ABItHoRh SfotdusCORIARE Nl e BBMABAWLAE 5 Mol e

%to about 40 nole % The copolyner further has a density of from about
0.87 to abod‘toQﬁ)tQ@bQH*a?PéW)é’rb%iﬁo‘iV%'g@éﬁm%r@lﬂs RETVOYeRSIryClaediaY Bg B f from

about 20 2OQaﬁgﬁa SaPetit 2OHEM 85 apdut BeO géﬁ% Khdmér%‘ﬂy, tﬂ@h@ﬁmm%t@btu?@%% in
accor dance W|t ASTM Test Met hod D12 he matri x ma%/lebe defi ned

by a conti nifoiigt F&yVEhadeaured silre hanae thees glé‘ﬂenls@g'j‘?btﬁéturectﬁ‘é 8ME¢huous

regi on havi ngpRrdlit0s6 pgék’seéﬁd QBleyd émpblgyéoﬁld rsﬂfét Wi .a aishtantiahy plengss. the
conti nuous I‘E%I on further conprisin anar_first sjde ex endin |n 25

the cros¥ diSUBEES offCahe &N r?éré'ﬁ'i“FFe%a? rage&ﬂn 510 ihadt H90oHl p10halidld

opposite th%ofultlbﬁiba%dj@n thieN®y elght oﬁﬂha n%ﬂﬁ/@ﬂﬂw ﬁt@&&ehﬁp@ga@e@%aw% by t he
t hi ckness of_the continuous region, the offset gl ons extend out fromthe

first side, WRePEFRNERHA Gf Fle@tng é’éﬁkHPlsoeé‘?e@tapQSs'P?tW fedng Jrdstdenan@ i ural ity

of first unigateid sigé o theonét aps iPlesd IRANCIDR, I MoreUseslr gy WS thah2r%®i and he
first uninterrupted portions of the continuous 30 region do not underlie

any of f set reéfﬁpﬂ?%ed iraPldpssihar dPt-t he first uninterrupted portions of the

cont i nuoys reglo a firs irection in the plane of the f

S tREE rot ang BePBu iR ek bedutiaiy iy BerREiRiEgraRestantet ur t her
wherein the oZ)ntaVMsdéthe@it ohB @ropVidheRi-blepi @dpmﬁéﬂ mmgia\mt%nbycohhﬁtw dth of
the offset regions is between about 0.3 and about t he wi dt hs nmeasured

per pendi cul £iom 8bqusE0mele % t akagit PBA mole /h@n%aameolgﬁn gaderttiof §Pmsatgst and
even furtherg s\fﬂ%reedmofaBsthmhble%umer&@b%emrﬁﬂadﬁaé:gHeﬁﬁwfyrohwb%rut the

of fset regions. A nethod of formng a
0.87 to about 0.94 grams per cubic centimeter and a melt flow rate of from about

20 200 to about 6000 grams per 10 minutes, determined at 230°C in accordance with
ASTM Test Method D1238-E.

The matrix may be defined by a continuous region and a plurality of offset

regions, the continuous region having a cross direction, a machine direction, and a
thickness, the continuous region further comprising a planar first side extending in

25 the cross direction and the machine direction and a second planar side opposite
the first side, the first and second sides being separated by the thickness of the
continuous region, the offset regions extend out from the first side, wherein the
offset regions are positioned to define a plurality of first uninterrupted portions of

the continuous regions, wherein the first uninterrupted portions of the continuous

30 region do not underlie any offset regions, further wherein the first uninterrupted
portions of the continuous region extend in a first direction in the plane of the first

side, the first direction not intersecting any offset regions, and further wherein the
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5 nonwoven structure is disclosed that conprises nerging together a stream
of a secondary fibrous material with a streamof neltblown fibers to forma
conposi t ewetneaar27¥her eaft er, the conposite streamis ceCraBoaaoisnrea
formng surface to forma cof orm nonwoven structure. The neltblown fibers
are formed froma thernoplastic conposition such as descri bed above.

10O her features and aspects of the present invention are described in nore

detail below. Brief Description of the Draw ngs A full and enabling
di scl osure of the present invention, including the best node thereof,
directed to one of ordinary skill in the art, is set forth nore

15particularly in the renmai nder of the speci f I cation, which nakes reference
to the appenddd ofi harwinterunipd errtions divided By the widthy of ditee plisetcepionsiss r at i on

of one e”bocﬂeEWéHn o d@%ﬂ@dabfogf 21 PleMvfathst M@a&ﬁé@b@ﬁé’ﬁ@uc@l“ar w@ner)f,,%gent

I nvention; Fig. Is an Illustration of certain features of the apparatus
shown in Fi gﬂ'reqt*onzmﬁihg Plang ef Wechirglsside.canq g1 fl{ﬂ“@ﬂv"\tﬁ‘ﬁr%éh%%wﬁ%t of a

textured COfr@éuHﬂm r@d?é’ﬁ?j‘éeeorﬁﬁlétéﬁl Wh&erf ﬂ{e”%ﬁséicfé@fdﬁbn% Rt RE oPTTESS
i nventi on; i g. Is a plan view of a form ng surface usefu for

form ng the W@WPV#%&”%W\%§&'\S%QSPGGE‘%H@”&ﬁ”sﬁﬁéﬂ%g'égéﬁgethﬁv%ﬁfr%‘ﬁ of a
secondary fibrous material with a stream of meltblown fibers to form a composite

stream. Thereafter, the composite stream is collected on a forming surface to form
a coform nonwoven structure. The meltblown fibers are formed from a

thermoplastic composition such as described above.

10 Other features and aspects of the present invention are described in more

detail below.

Brief Description of the Drawings

A full and enabling disclosure of the present invention, including the best
mode thereof, directed to one of ordinary skill in the art, is set forth more
15 particularly in the remainder of the specification, which makes reference to the

appended figures in which:

Fig. 1 is a schematic illustration of one embodiment of a method for forming

the coform web of the present invention;
Fig. 2 is an illustration of certain features of the apparatus shown in Fig. 1;

20 Fig. 3 is a cross-sectional view of one embodiment of a textured coform

nonwoven structure formed according to the present invention;

Fig. 4 is a plan view of a forming surface useful for forming the textured

nonwoven structure of the present invention;

Fig. 5 is a top view of components of a test apparatus used to define

25 cleaning pickup percentage defined herein;
Fig. 6 is a side view of components of the test apparatus in Figure 5;
Fig. 7 is an end view of components of the test apparatus in Figure 5;

Fig. 8 is an illustration of one of the components of the test apparatus in

Figure 5; and



Fig. 5is a top view of conponents of a test apparatus used to define
25cl eani ng pi ckup percentage defined herein; Fig. 6 is a side view of
conponentwoabiitii@mest apparatus in Figure 5; Fig. 7 isPamiBrdoniser of
conponents of the test apparatus in Figure 5; Fig. 8 is an

il lustration of one of the conponents of the test apparatus in Figure 5;
and Fig. 9 is an illustration of another of the conponents of the
test apparatus in Figure 5. Repeat use of reference characters in
t he present specification and drawings is intended to represent sane or
anal ogous features or elenents of the 5i nvention Det ai | ed Descri ption of
Represent ati ve Enbodi nents Definitions used herein the term
"nonwoven st ruct Oide® igamdlpgiration ok paotaer ¢f the V’@BDWF%@{ the &t aeraiples 6t

i ndi vidual faihges or threads which are interlaid, but not in an 10

I dentifiable manner as in a knitted fabric. Exarrpl es of suitable nonwoven

fabrics or webs Reptatdgse Q&ﬂ re&ér@né@tchbfemér@dntme fﬂSRésti %W@cuﬁ&blén sinbond
webs, bonded carded webs, airlaid webs, coform webs ydraul i ca

ent angl ed wekhWVing '§E?”P'6ﬁ’ tt%repﬁ@eﬁéé%l“ﬁé’ff éf‘ﬁ'og‘?%efe?@f‘?ﬁ @rn‘%P'ﬂ‘B'Pté\m){%b"
general | ¥ r efh@hgot.0 a nonwoven 15 structure that is fornmed by a process in
which a nolten thernoplastic material is extruded through a plurality of
fine, usually cCi) Iar dief(ifullarles nl ten fibers into converging

i : 1089 TR fi8te the fibers of nolten

t her nopl asti |aI "to reduce their di arreter which may be to mcrofiber
di aneter. h@ﬁeﬂgfg-ﬁger, the neltblown fibers are carrled by the high velocity

gas As used herein the term “nonwoven structure” generally refers to a web

having a structure of individual fibers or threads which are interlaid, but not in an

10 identifiable manner as in a knitted fabric. Examples of suitable nonwoven fabrics or
webs include, but are not limited to, meltblown webs, spunbond webs, bonded
carded webs, airlaid webs, coform webs, hydraulically entangled webs, and so
forth.

As used herein, the term “meltblown web” generally refers to a nonwoven

15  structure that is formed by a process in which a molten thermoplastic material is
extruded through a plurality of fine, usually circular, die capillaries as molten fibers

into converging high velocity gas (e.g., air) streams that attenuate the fibers of
molten thermoplastic material to reduce their diameter, which may be to microfiber
diameter. Thereafter, the meltblown fibers are carried by the high velocity gas

20 stream and are deposited on a collecting surface to form a web of randomly
dispersed meltblown fibers. Such a process is disclosed, for example, in U.S.
Patent No. 3,849,241 to Butin et al., which is incorporated herein in its entirety by
reference thereto for all purposes. Generally speaking, meltblown fibers may be
microfibers that are substantially continuous or discontinuous, generally smaller

25 than 10 micrometers in diameter, and generally tacky when deposited onto a

collecting surface.

As used herein, the term “spunbond web” generally refers to a web
containing small diameter substantially continuous fibers. The fibers are formed by
extruding a molten thermoplastic material from a plurality of fine, usually circular,

30 capillaries of a spinnerette with the diameter of the extruded fibers then being
rapidly reduced as by, for example, eductive drawing and/or other well-known
4



20 stream and are deposited on a collecting surface to forma web of
random y di spersed neltblown fibers. Such a process is disclosed, for
exanpl e, wo201B77Pat ent No. 3,849,241 to Butin et al., WwoTaR2016/055279
incorporated herein in its entirety by reference thereto for all purposes.
General |y speaking, neltblown fibers may be microfibers that are
substantially continuous or discontinuous, generally smaller 25 than 10
m cronmeters in dianeter, and generally tacky when deposited onto a

col l ecting surface. As used herein, the term "spunbond web" generally
refers to a web containing small dianeter substantially continuous fibers.
The fibers are formed by extruding a nolten thernoplastic material froma
plural ity ofsPpnbandingstigehapigng. clheaprodgetioncapspungendsveds ig daseifiesretd e wit h

the di amet erlIldéfrafehefo?éi(éd#ﬁi@dmfu @ep§tehthl%’s Q934@$6r3(’}8'A%|p¥| ét%qjuﬁ%QZ 2ssghy, for
exanpl e, eductive draw n or other wel[-known spunbondi n

s sme Barechseo ok R0BE1 Gl Ml ALBs 4 RISt BBASR- o U e at od.
for_exampl e ihbyHaS0208ba a4 OB iy Bib 698 16 bobo B 8218 (0

Dor schner_ et_ al 817 to Matsuki et al to Ki nney;
3, 341, 394 t&ﬁ?@?rfiwo F‘skes%iza' 7WB'CP@rQ—@P@r@8Wted3h€Ef@'2 "BBL@'rtQﬁ‘t'LQéX/W reéergﬂQe 615 to

Dobo et al . &8 fo5 al &J%S@QOS}Elﬂlehgelbng - en BHRHIG hol ikl WHRhPRERLRA herein
intheir entiret reference thereto poses. " Spunbond fi bers

are gener al I%?pﬁ%édt aeley anpeigctinepugpes- d§BW‘sqot”€dP*€ﬁ‘i§ omay cyimalisiasngair f ace.

Spunbond fi bsrSetBRYeSOREL LABR 40aNieratcddrB! SSark @%en b ealBYlt 3 about
m cronmeters, and are often between about 5 to about 20 microneters.

10Det ai | ed @@%'Pfoﬁﬂqt%rﬁ Ref erence now will be made in detail to
vari ous errbol:gil ments of the invention, one or nore exanples of which are set
forth belfw. IS provi ded by way of explanation, not limtation

of the invention *nfact it pa to.those sklll the art

Chat var i ous modRPIeCeiconew il bemats ShERHlytonetridys iRnddmenfng! i oent

i nvention V\/Inﬁ\hathtlbn ,dgeast inb@: éxamplééwef @hicpearorses furthi belok. Edch exvneié iion. For

i nstance, featur i1 ustrat r de ribed as, part e er‘oodl nent, may

e uaod on SROTHEE Dl A AR Aoy driiag BF By emen oGl doR SeThus ¢

i's intended etpbaitent fa)eth@sree:aemgﬁ nh meemt 1henva(mviemcﬂurcbtudmwnﬂn@aémdm&‘m@mb

Xg\r/: ﬁ;l g > 2OdGe r‘(géena[1 |nvent|on Wlth tngép;a?'tlln%gfrom t'hgrs%lcj)ps)e %?%‘6%\’%? thSt ructure
invention. For instance, features illustrated or described as part of one
embodiment, may be used on another embodiment to vyield a still further
embodiment. Thus, it is intended that the present invention cover such

modifications and variations.

20 Generally, a wet wipe comprising a fibrous nonwoven structure having at
least one meltblown fibrous material and at least one secondary fibrous material is
disclosed. The fibrous nonwoven structure may have a weight ratio of the at least
one secondary fibrous material to the at least one meltblown fibrous material in
between about 40/60 to about 90/10. Additionally, a basis weight of the fibrous

25 nonwoven structure is in a range of about 20 gsm to about 500 gsm. Additionally,
the nonwoven structure is manufactured to have a first side with a textured surface

and a second side with a substantially planar surface.

To prepare a wet wipe, about 150 to about 600 wt. % of a liquid solution

based on the dry weight of the nonwoven structure is added. A consumer is able to

30 use either the textured side or the substantially planar side to wipe a surface, and
remove some unwanted material from the surface. Surprisingly, the difference in a

wiping pick-up efficiency percentage between a wipe having a first side with a
5



| east one neltblown fibrous material and at | east one secondary fi brous
material is disclosed. The fibrous nonwoven structure nay have a wei ght
rati o of wbeonto7rmast one secondary fibrous material toPCmaBza0HTBAE oOne
mel t bl own fibrous material in between about 40/60 to about 90/ 10.
Additionally, a basis weight of the fibrous 25 nonwoven structure is in a
range of about 20 gsmto about 500 gsm Additionally, the nonwoven
structure is manufactured to have a first side with a textured surface and
a second side with a substantially planar surface. To prepare a wet
wi pe, about 150 to about 600 wt. %of a liquid solution based on the dry
wei ght of the nonwoven structure is added. A consuner is able to 30 wuse
either the tieuigledudacie B tthesesamdt Sifie i with yapsabriantisilyeplaeanisyeage

surface, angnfRMNGed 8BcHWRAHRFLINRLIBE Abn RO déMFafbﬁﬁﬂwe PHERREST NAl Y,
the difference in a wi ping pick-up efficiency percentage between a w pe

having a firRe Wpae Rgkyr affisiepakpercetiage PEREENtirg WL aRKidrdsulireh a

substanti al Igngpd %&hd%ﬁﬂef\ﬁi@r?a%B%ﬁi@éllyrdPéiwaﬁ%u%&b%ﬁcth@d%sndés%nﬁ&ﬁ5 than
30% More desirabl he difference in a w ping pick-up efficiency

per cent ade 5@(%&1?@&3 Wigse2qiot Rven moxe GP@EPbg’urﬂT%é@ce%éIea” §é’&'8'ﬁ§ RGP with a

substanti al |&fudﬂ4r@9%¥er@ﬁf§g@%hﬂ@&ﬂ£%éé’mﬂ aaﬁexfd:?&f?éur%%@ an'él N8EQIN dige | €SS
than 20% Even nore desirably, the difference in a wp pi ck-up

efficiency péihce Arkgientighy Risear sudcpananufactyed @)‘ét(iﬂsér(bpe@mqr%és &8 “éa%econd
side with agupstantially planar surface manufactured as described herein
is less than 10% The basesheet can be made froma variety of materials

i ncl udi ng nel t bl gye baéé%h@@tt(%rnltﬁal Hadd PEMIIWiRtyesfinddterial@inchiddigthei®id al s,
bonded- c%r ded weh material s dr gent angl edlqr:;% erjials, spunpond materi al's
9

and t he 10 kdnatgpgis ’cﬁﬂfo%n'ﬁﬁ‘feé'épésﬂff'ﬁ@t teSialsn dhqndgs-cpidgd, web materialpp e

fibrous nonwumnfahgléatmm%na@y sPentepatmagriglsVild WeDRke, adid tdh Ramplisall ar for
baby wi pes. Di fferent k/ |caI characteristics of the fibrous nonwoven 15

structure rréymﬁ‘@ IGarnadeat West-ovi de the best quality wet wipe. For exarrpl e,

f t d | t bl fib th t of d
Cohar bovs i aa e nBe el oo SR mhg e TeHaron vl WP e

altered to pasicutef@ Uabybfmﬂesv\Blﬁevunlﬂﬁh}fsixral cloaractergties offtheifidedusyhonivbeerf | br ous
nonwoven St rslfI%J([:tllJJFee rri1ay %e varled fat IprOand(()af the L)esql 8l\,ll\ér?ity wet wipe. For example,
formation, diameter of meltblown fibers, the amount of lint, opacity and other
physical characteristics of the fibrous nonwoven structure may be altered to

provide a useful wet wipe for consumers.

Typically, the fibrous nonwoven structure is a combination of meltblown

20 fibrous materials and secondary fibrous materials, the relative percentages of the

meltblown fibrous materials and secondary fibrous materials in the layer can vary

over a wide range depending on the desired characteristics of the fibrous

nonwoven structure. For example, fibrous nonwoven structures can have from

about 20 to 60 wt. % of meltblown fibrous materials and from about 40 to 80 wt. %

25 of secondary fibers. Desirably, the weight ratio of meltblown fibrous materials to

secondary fibers can be from about 20/80 to about 60/40. More desirably, the

weight ratio of meltblown fibrous materials fibers to secondary fibers can be from
25/75 to about 40/60.

Generally speaking, the overall basis weight of the coform nonwoven
30  structure is from about 10 gsm to about 500 gsm, and more particularly from about
17 gsm to about 200 gsm, and still more particularly from about 25 gsm to about

150 gsm. Such basis weight of the fibrous nonwoven structure may also vary
6



20 fibrous materials and secondary fibrous materials, the relative
percentages of the neltblown fibrous nmaterials and secondary fi brous

mat er i al sworeotig7i7ayer can vary over a w de range depend@CmgBznmo/bise7ddesi red
characteristics of the fibrous nonwoven structure. For exanple, fibrous
nonwoven structures can have from about 20 to 60 wt. % of neltblown fibrous
materials and from about 40 to 80 wt. % 25 of secondary fibers. Desirably,
the weight ratio of neltblown fibrous materials to secondary fibers can be
from about 20/80 to about 60/40. More desirably, the weight ratio of

mel t bl own fibrous materials fibers to secondary fibers can be from 25/75 to
about 40/60. Cenerally speaking, the overall basis weight of the coform
nonwoven 30legendiRg (pen; gef@ﬂf?@b@ﬂ@‘t uge ofshe tibreusonenwengstctund Fabr e

particul arl bR, ablihbis FikdsUs ﬁ&mﬁ)@@h‘%tr@@tﬁr@ﬁ)mwﬁﬂg tr?é Skih B Gefine a
particularly from about 25 gsmto about 0 gsm Such basis weight of the

fi brous nonmﬁﬁ"’%gmlﬁfreﬁbaw39It%6b%h8)9 Q§m depderiiahly ahegh4® 721887 ed end
use of the fidar gaxss W"(ﬁpgﬁatrﬁéjﬁﬁﬂéﬁuarg%el%xa@mze@r gsrﬁ}‘”lst aBk@afelybpypus

nonwoven structure for w ping the skin may define a basis weight of from
about 30 %t o LY t@(ﬂ%@’ﬁi%hﬂ” G@é“sr)ablﬂiﬁ B8N sqyaredneistsgsm The basis wei ght
(in granms per square meter, g/n2 or gsm is calculated by 5dividing the dry

wei ght (in granmsPIByPPPIECA LR xR Librays mejerials with ors,er BB BRth is to

m x neltbl owh skbEHdRAMS fib@LIS InAbfaldvah il oP PartielilafRl hé YRREr<ef ars aonsdad ¥n f i brous
mat eri al s and/ or rTgartl culates. The m xtures are collected in the form of

fibrous noni® dArmsof JIFiseBORWAVER HeiPtuses Bevrle 813y b Peatiet of dresiesh idle

coher ent now@@cmﬁ@ﬂlr@hmmﬁnatea.&% REVRARE a8RarRigeadbf Ateass sePE®fdfe t he 10
properties of eac%ﬁg?onent These mxtur es are ref er‘rgrgd to as cof ornt

mat er i al'd beEREEE 2% eCBPIASAT LY NESSNINLIES Bl TBPTROrE ARt €PIOHNs in the

form ng stematdiifls desh @ Beftdre FoiicR) b){] combinfag WOVBY @ibré aRdtelald lilkeharat er i al
having a unique conblnatlon of strength and absorbency conprising an

air-formed ﬁ?)‘i‘i"ﬂﬁ%eef”?ﬁéﬂ%?%qr‘é polymer 15 microfibers and a
mul tiplicity of individuali

secondary fibrous materj.als di osrtegﬂ1
Thr oughout & he. rfdQSUBs HErSE: DRPOALRN e gaT G SenP Bakr CORETM ¢ he
m crofi bers dnd apsasberidye compiisiig ker sirdpatdd ffigtares ast hthetrh@pladtis pelgineabl e.
15 microfibers and a multiplicity of individualized secondary fibrous materials
disposed throughout the mixture of microfibers and engaging at least some of the

microfibers to space the microfibers apart from each other is desirable.

Meltblown fibrous materials suitable for use in the fibrous nonwoven

structure include polyolefing, for example, polyethylene, polypropylene,

20 polybutylene and the like, polyamides, olefin copolymers and polyesters. In
accordance with a particularly desirable embodiment, the meltblown fibrous
materials used in the formation of the fibrous nonwoven structure are
polypropylene. The meltblown fibers may be monocomponent or multicomponent.
Monocomponent fibers are generally formed from a polymer or blend of polymers

25 extruded from a single extruder. Multicomponent fibers are generally formed from
two or more polymers (e.g., bicomponent fibers) extruded from separate extruders.

The polymers may be arranged in substantially constantly positioned distinct zones
across the cross-section of the fibers. The components may be arranged in any
desired configuration, such as sheath-core, side-by-side, pie, island-in-the-sea,

30 three island, bull's eye, or various other arrangements known in the art. Various
methods for forming multicomponent fibers are described in U.S. Patent Nos.
4,789,592 to Taniguchi et al.; 5,336,552 to Strack et al.; 5,108,820 to Kaneko et
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Mel t bl own fibrous materials suitable for use in the fibrous nonwoven
structure include polyol efins, for exanple, polyethylene, polypropylene,
20 pol ybuwvolene7zatd t he |i ke, pol yam des, ol efin copol yweraBzmaojsetyest ers.
In accordance with a particularly desirable enbodi nent, the neltbl own
fibrous materials used in the formation of the fibrous nonwoven structure
are pol ypropyl ene. The neltblown fibers nmay be nonoconponent or
mul ti conponent. Mbnoconponent fibers are generally formed froma polynmer or
bl end of polynmers 25 extruded froma single extruder. Milticonponent
fibers are generally formed fromtwo or nore polyners (e.g., biconponent
fibers) extruded from separate extruders. The pol Y be arranged in
(¢}

subst ant i al 13 ¢3H868ALY Krynesiatiabnedd4raR F%Btkezeéﬁb55 é%@ 8ol Pleadd . secti on

of the fibergg glh®, G@%%&HM& éfeé( Wﬁucﬁ%r@ﬂ%%dré‘te@'ﬁléreﬁ#?ﬁf ther eﬁ%ﬁl gyration,
such as sheath-core, side-b I sland-1n-the-sea, 30 ree

i sl and, buIFe@“§V§th%PKV@FPﬁ@@“ﬁﬁﬁ%ngpﬁﬁﬁﬁ@ﬁﬁh?@”RHQWﬁgNﬁ”@ﬁém§gwarVarlous

met hOdS for sfhgbéﬂ ﬁ'\gy @I{:Jot b&ﬂﬁ?ﬂ@&'%ﬁchfdsb@és%n@éoemqg%c PhRad N'oQ ko Qﬂ@'ftdant Nos.
4,789,592 to Tanig to Strack et al.; 5,108,820 to

Kaneko et diogle af 379§ 1@3@7“)0 Hﬂlﬁe@j@%ﬁ%ﬂo Hillg; 54369,97d0 Laramaceetel grpd
D, 336, 552 t%@f%%ktcﬂ_ar@hwan &nsl. B8P afE bR MRETIR&h iRtliheir BREEl) B €

incorporated herein in their entirety by reference thereto for all

pur poses. Nﬁﬁkﬁﬁ@ﬁﬂﬁﬁgﬁﬁoﬁ@b@%@mﬁﬁV|ng vari ous |rregular shapes may al so be
formed, such as described in U S Patent Nos. 277,976 to Hogle et al.
5,162,074 to HilPk:leastsgepartign of e |'§e'tb$0"6”69"b§1m PRy b dﬂ'ﬁ??detro 2 and

5,057, 368 t ghddiopRic 86mpbsitionRbCEbdifs bﬂ@gétweaérsslﬂ&%/@oreﬂhr&obawnér
entirety by reference thereto for all purp | east a  portion of

the nel t' o & CBEFB MeRPMR Gaterbddetdin @eltrf@wﬁagﬁ a hgoTRiRSIPR irP t hat
contains at ¢,gaft t;%eofp BYIbEOELReriR! Eofnfe? RALUAEY thell Eﬂimg?l cBRpb&tish mononer

0
content, density, el ? | ow rate, etc. The se{)ectl on o a Speci %)I c type of
propy!| ene/ a-mthefmmombmeym‘élr pq@pemeae‘gr fdieinge g itaforny webmbes iekaiwnlewithen

i mpr oved thqvamog%rsﬁee&ﬁb@ﬁ.ofn Xyl 2820 230G SleRo, TG e

therm)plast|c conmposition crysta |z.es at ar ow rate
al | owi ng t hdibeisptar sernain retigalivn tagky ghring fo@iraawnthISntglclﬂ@@ersamaanpromHesa

tacki nesg ”%n%‘fibgﬁ%fasn sgjéh ‘é@%‘nﬁéﬁ/cur%th@%‘ﬁufty biSthe PMHBIRR 17 E)Céd?]%ré he

ability of the bers ere to the secondary rous materia
during web ftotheesgcendarpiierous rrwé@rtalﬂ@rlnqwetéfﬂﬁaﬂm%mmp@r@t@m&laﬂged a | ower

amount  of g f,jlhgua 56“2%%@%ﬂ@?o@ﬁemr‘?ys&strﬁﬁ%l%Bg'e é/\édttlh'éwght

needed to forma™c nt an supporting coform structur
exanpl e, t haorqum Bargltineeded tedgrt a csherent andfsedrduapeting cofam stwatigreabout 20

40 wt. % %m%[)g;(?ﬁé rr‘}?évq\t})%wfnrﬂi@rélrﬂéfy coﬁ’sﬁtﬂt@ﬁ@t‘dt?&ﬁlt‘ﬁtwt %, t@%ohf‘ SOne

enbodi nent s rom a % to abou cof orm web

Li kewi s&0 t & e Joridoper embodimenist sem A wirsyp tocrhout BAtve. P cIAdalPoIAME0 Wt . %
to about 98 gfpodiherts f?cﬁ’ﬁ‘%bﬁﬂw{ TR §b&ft%‘v¥t0°/"\6f the/ocharrﬁ%bt LRBwie; % and

in some enbodi ments, from about wt. % to about . %of the coform

web. 25The ttWérSlf?@@Td@ﬁ |f@rcw§rmetﬂnﬁi By cemshivies fram pb@@t 6Ge. Sogelapert of

propyl ene  ggwt. %, in some embodiments from 70 wt. % to about 96 wt. %, and in some

embodiments, from about 80 wt. % to about 95 wt. % of the coform web.

25 The thermoplastic composition contains at least one copolymer of propylene
and an o-olefin, such as a Caz0 a-oOlefin, Co.12 a-olefin, or Cag a-olefin. Suitable
a-olefins may be linear or branched (e.g., one or more C4.3 alkyl branches, or an
aryl group). Specific examples include ethylene, butene; 3-methyl-1-butene; 3,3-
dimethyl-1-butene; pentene; pentene with one or more methyl, ethyl or propyl

30 substituents; hexene with one or more methyl, ethyl or propyl substituents;
heptene with one or more methyl, ethyl or propyl substituents; octene with one or

more methyl, ethyl or propyl substituents; nonene with one or more methyl, ethyl or
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and an a-olefin, such as a C2-20 a-olefin, C2-12 a-olefin, or C2-8
a-olefin. Suitable a-olefins may be linear or branched (e.g., one or nore
Cl_3 al kywobkwanoye, or an aryl group). Specific exanpl esTilBmilwoEs2ex hyl ene,
but ene; 3-nethyl-1-butene; 3,3- dinethyl-1-butene; pentene; pentene with
one or nore nethyl, ethyl or propyl 30 substituents; hexene with one or
nore nmethyl, ethyl or propyl substituents; heptene with one or nore nethyl,
et hyl or propyl substituents; octene with one or nore nethyl, ethyl or
propyl substituents; nonene with one or nore nethyl, ethyl or propyl
substituents; ethyl, nethyl or dinethyl-substituted decene; dodecene;
styrene; and so forth. Partlcularly desired a-ol efin conononers are
et hyl ene, bureme substituents: piiivbnarihvheXedimethigubiitepd decege; dedeganehne or
2-octene). o n ut 60
mole 510 aboi bok SOrfR aouRly MR R RE BN Sl TRl e bt o0
about 99 nolhutere gl iTrbuienes. bedsoei mﬂt@teﬂermaﬁme%owamt%ﬁ olkeout 98
nole % The i %to
p’f‘o@léﬂe d&nf‘éﬁ%ﬁ%og%ﬁékﬂtn%%%éfbé Bﬁheabffﬁpéq AR, 192 Eomﬁg%

about 40 nol'e I'n sone S froma out e %to about 20 nole
% and i® sdn@eé/mﬁ@dpmﬂerﬂr@odfm@m &bmuaboRt AR NMwless ' ateutitd MBled, enddn The

di st i but i oncgle LEodRlond: Aoff bBoG HPARIEES, k5 byl 68t LANGRI ARGy for m

anong the d I'ng nolecular weig ractions form ng he propylene
copol yner. content ag lidewise rgngsf froh ebproyirecie YatokedutriOcoplel %niersamesy be a

funct i on of baidbdife ! F6' DoaRd RNt oo 8R! B4 o, Thaly g she

greater the a- |n an greater e ahou t of a-olefin
present, t heenhbmﬁnerttﬂne‘raieraboulyZ Oiolez I‘Ye tOlEmepl@I ywier %. Coaalisdiibufios médid ng,

copol yngfs v élﬁﬂr?c rboer{wer |§?ys|ol { }f eatntdeJ fﬁpm %[n rtheé @i*fgr"fbg,mg'gg%'éss

t hree-di rren5| ROSE Wit

bet t er el astvaightif@aciiorsfemtingthe p‘meenetampatymeeve an opt| mum bal ance bet ween
texture and stretchability, the propyl ene/a-olefin copolynmer is nornally
sel ected to haveThe (densiytqf td pedpyleheQ.-A&firgcaputynpermaybe @ foecttonnaftbeth ( g/ cnB)

to about 20 0. /c in.,s enbodinent s, from about 0.88 t 0.92
o cane g ithe Boal STt AT PR alGhE. Bedaey PR B RaUIE (0088 of er.
Any of a vardngt theOfrekife® e tREIUMN BICSOBRY FesEafatey Iduer and| eysel bp theor m t he
propyl ene/ a-ol efin copol ymer used in the meltblown fibers. For instance,

ol efin P& yREPSYREY %efa#weaahm REPRYTeEeVithainigher Qﬂns%}’ aEdedehalle éh

cat al yst (e.r8tin 35th7éee(ﬂﬂn%HS|N$élts1ﬂJctuPé elvRilcaoge w.neaqewe# YERSity! |§osfs@§§“9d from
a single-site coordinatjon catalyst, such as a netal | ocene catal yst. Such a

catal yst sydedsi slastanesis pospieenahisplsl geRive PR QMIMUM tREENES -BRSWeRRr i s
randorty di SR ithdrabiin 2 uEbBEHE Ao S oBBmP ! (il gdistibd byt ed

across the different nolecul’ar weight fractions. Metalloceng-catal yzed

propyl ene cdpue yaredensiy of crbogk ib@d,9rams Refistubic entiueten (@cw”) patakout Nos.
7,105, 60§ t q oAbk eh &Jme eﬁrbé@%eﬁ@s’frérﬂ %UE d. R toPhbout 9.93YicABOah@ inang et

al . ; and 5, 596,052 to Resconi which are |ncorporated herein in
their entir@opembasiaeripdeon ﬁb@léto@&giﬁmatq aboyt B89 @M Exanpl es of

net al | ocene 9 . .
Any of a variety of known techniques may generally be employed to form

the propylene/a-olefin copolymer used in the meltblown fibers. For instance, olefin
polymers may be formed using a free radical or a coordination catalyst (e.g.,
25 Ziegler-Natta). Preferably, the copolymer is formed from a single-site coordination
catalyst, such as a metallocene catalyst. Such a catalyst system produces
propylene copolymers in which the co-monomer is randomly distributed within a
molecular chain and uniformly distributed across the different molecular weight
fractions. Metallocene-catalyzed propylene copolymers are described, for instance,
30 in U.S. Patent Nos. 7,105,609 to Datta et al.; 6,500,563 to Datta et al.; 5,539,056
to Yang et al.; and 5,596,052 to Resconi et al., which are incorporated herein in

their entirety by reference thereto for all purposes. Examples of metallocene
9



cat al yst si ncl udebi s(n-butyl cycl opent adi enyl ) titani undi chl ori de, bi s(n-

but yl cycl opent adi enyl ) zi r coni undi chl ori de, bi s(cycl opent adi enyl ) scandi um
chl ori de,wbi2e(va1@nyl ) zi r coni um di chl ori de, PCT/IB2010/055279

bi s(met hyl cycl opent adi enyl )titani um

di chl ori de, bi s( et hyl cycl opent adi enyl ) zi r coni undi chl ori de, cobal t ocene,
5cycl opentadi enyltitaniuntrichloride, ferrocene, haf nocenedi chl ori de,

i sopropyl (cycl opent adi enyl, - 1-fl ourenyl ) zi rconi um di chl ori de, nol ybdocene
di chl ori de, nickel ocene, ni obocene dichloride, ruthenocene, titanocene

di chl oride, zirconocene chloride hydride, zirconocene dichloride, and so
forth. Polymers nmade using netal |l ocene catal ysts typicall y.have a narrow
mol ecul ar weRESts antjeludeor bis{orbutylsyelpeentagietvakitapidhe- dighiarigeed PPyner s

may have po'dﬂﬂ)kﬁ/@ Péht‘éMleHMfﬁ}%rﬁurﬁM"’/ MibhiRige Pel %(ﬁycl%&éo%ﬂyﬂgca%tmm chain

branching distribution, and controlled tacticit I'n sSonme enbodi ments

t he propyl eri@)%i'dél ebip(indeayoringapikme ofishiprds; e?'Sé'ﬂi‘éhhb’lcﬁ@owntadl@'?yﬂ)t”ﬁﬁwg‘ in

some embodi rH?tfPﬂo?ld@boUBlerﬁ@lﬂ%l@@Cldﬁenta@é?fyl)ﬂmoﬁrunﬁnddlcﬂloﬂiéeSon&tﬁﬁ&%ﬁemnt S,
about 75 wt. %or nore her nopl astic conposition used to formthe
nel t bl ow? f|%@P@e”t?ﬁe@ﬂﬂé@'u'@nbotﬂ'ﬁh‘@ﬂ@% t hi8pERiISy | er@impcenef i Wichisisiey mer

const i t ut es jgdprbBAe]cliéHeAttdichyid -ro gzﬁo%ﬁﬁm{ hangighekde, 49 ‘Molyb@océrﬁb somne
% an

enbodi ments fromat | east about | ess than about 45 wt in sone
enbodi nent s dGhpidst nlpb%l@@engba@pomeaﬁaﬂw&% ”ﬂthﬁ'ﬂp(‘&ﬁﬁ’utﬂtaﬂ@e\ﬂ@ d'%or@ﬁd in

some 20 embogi:sritkRe chibRiR RfdrideasicoAbiank oEthMrrde%rﬂf‘Qo foRBSPoINABsaRoud 30 wt.
% of the thernoplastic conposition used to formthe neltblown fibers. O

cour se, ot heisinghapialipteastGatalysss Yinigaly haye alnerodemalosdiat weidht fandte FRe t bl own
fibers s@ | GRgafs, tr'ﬂ@ﬁéll&%n@%ta%@\éﬁr?&}/%e?sf fn%;} Hebe Pegiissetsiy Q@%Hek@s of

the conposite. For exa ber s maY contain other

pol yol ef i ns (Me/Ny) Ofp%l%f‘oﬁ‘?ﬂt@”@d shor, Cb@'ﬁy@?ﬁ‘f}]'%é's ribution, angogardretied s,
pol yur et hanaggticRp! yanm des, bl ock copol ymers, and so forth. In one
enbodi nent, the nmeltblown fibers nmay contain an additional propyl ene

pol yner, such aSIthéPﬁ@@anbHQ@éHt@*’t}ﬁa BropPleROBINMFEEoyniiradnE RORs abdat
addi ti onal propgl ene poly may, for instance, be forned froma

subst anti al 159 W of’étftm‘éreptﬂ W%W}%”H@WB@W@? 69r Wi e Sp AN ReANE Bht ai ni ng

equal tosor dofeSerdSbdiriats aiteut 754t W or %bﬂaf oﬂﬁ@ﬁferrﬂ’@ﬂ@éf%roonipoﬁtlon abed east
about 86% by wei ght prolt)él ene. Such a ropyl ene may be present in the

form of a griafformr ied argltblownpfigers. d@p@{?‘?ﬁ'{#m ol e pravsheeasieiiny
crystalline dogolhal cirstii@ss & 18285Bout 1 wt. % and less than about 49 wt. %, in some
embodiments from at least about 1% and less than about 45 wt. %, in some

embodiments from at least about 5% and less than about 45 wt. %, and in some

20 embodiments, from at least about 5 wt. % and less than about 30 wt. % of the
thermoplastic composition used to form the meltblown fibers. Of course, other

thermoplastic polymers may also be used to form the meltblown fibers so long as

they do not adversely affect the desired properties of the composite. For example,

the meltblown fibers may contain other polyolefins (e.g., polypropylene,

25 polyethylene, etc.), polyesters, polyurethanes, polyamides, block copolymers, and

so forth. In one embodiment, the meltblown fibers may contain an additional

propylene polymer, such as homopolypropylene or a copolymer of propylene. The

additional propylene polymer may, for instance, be formed from a substantially

isotactic polypropylene homopolymer or a copolymer containing equal to or less

30 than about 14 wt. % of other monomer, i.e., at least about 86% by weight
propylene. Such a polypropylene may be present in the form of a graft, random, or

block copolymer and may be predominantly crystalline in that it has a sharp
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mel ting point above about 110C, in sone enbodi nents about above 115C, and
in sonme enbodi nents, above about 130C. Exanpl es of such additional

pol ypr opywenes/@rzodescri bed in U S. Patent No. 6,992, 1peTiuB20Devisazet al .,
which is incorporated herein in its entirety by reference thereto for all
pur poses. 5In sone enbodi nents, additional polyner(s) may constitute from
about 0.1 wt. %to about 50 wt. % in some enbodi nents fromabout 0.5 wt. %
to about 40 wt. % and in sone enbodi ments, fromabout 1 wt. %to about 30
w. %of the thernoplastic conposition. Likew se, the above-descri bed
propyl ene/ a-ol efin copol yner may constitute fromabout 50 wt. % to about
99.9 wt. % in sonme 10 enbodinents from about 60 wt. %to about 99.5 w. %
and i n sone "estinmperahakoverabgit H¥bGt in73pmig embpdigeaissifoubabaye. 1% 6f anthe

ther mopl ast i &QHRPOShbbAMents, abovéna%d?e"l3@"@oékém§5§ oﬁ%@bﬁ' Q(ﬂﬁﬂlonal
pol ymer (s) may constitute fromgreater than ab in

enbodi nent s FOHBRPYISHAE asdefcribed ind) - 8bBatenbyoy§: 992459 19 %@F?eeté\ﬁ‘bWBiCPré“nt s from

about 55 wt mc&é&at@@‘h‘é%@% iWlentitbty nﬂre?@r@ﬁcé-ﬁhe?éf@ﬁﬁ'aﬁ%ﬂ?p%s& om about 55 wt.
% to about 95 w. % and in sonme enbodi nents from about 70 wt. % to about

95 wt. %5 Li kew fesomBeebsiichles atdibesh RfcﬂWrYér@#)%ar @bﬁétltlﬁtecﬂﬂﬁ@%ﬁf may
constitute fromless than about 49 wt. % in sone iments from about 1

W . % to abdhl Whde e abogyt 50 Srdn eXBB EMROHIe S 8%”6?6’8% 0 P Wit 7 939Ubhout 45

W. % in somewerhedln®ebme iehBdminie, fonvaboltort gt 20tcadsut 30 Wt\Wh.of the and i n
some embodi ments, fromabout 5 wt. %to about 30 wt, %of the thernoplastic

conposi ti on.thermoplastiteCamrasiiop| dd¥gWise offsosatoveniesaibgdt granyleneiondetifel t bl own

fibers may al,38ymephdlyncsifie &M bbYRASSAN & KNaVEut 9.9 K@, %tm @r‘&i‘ as
melt stabilizerS, processing stabilizers, heat stabilizers

st abi | i Zér s, embedireenteEANALOREEE Wh b yakqul B9 Hivie Vs and PEsarg @@h@cﬁ@eaﬁe nts,

etc. PhOSph'fFo% shRi7b A %S0 (asotﬂ 90 R R ﬁ%ﬁhé;ﬁ&lti‘é brpBifiba Special ty
Chem cal s of Tarrytown, NY a DOVERPHOS avai | abl e from Dover Chemi cal

Corp. of Dover, (Hpthadr %nﬂ?@@mﬁﬁrﬁg Yaddﬂiohals @lg’nbﬂ(g)eﬂhéy doﬁstﬂdt‘él ﬁérﬁrgreélbﬂder ed
an ne st abi I | zers éepéﬁt o CH MASSORB ava|
Yy

Speci alty
Cheni cal s) °h'€z§9”§rﬁinthd¢{H?”t§fr8m dRoppp@ wi. I-’Valtq E@Ut Rifid%r ed

phenol s are .@ogmlamboaﬂnmgdr@ﬁ abudngs i dand. aSsuTe9S Ut &Rl en hdoasker ed
phenol s include those available fromC ba S eC| |ty Chem cal s under the

trade ndve "amMRPHBSAE rom ahauh Saavty Yeleraiert 70 6 am@irosora? embggnenighen
enpl oyed, sy aglsbut | 2E%t. (€ Jo , it | 9 WaNd,, I;hRerse, the above described

propylene/a-olefin copolymer may constitute from less than about 49 wt. %, in
some embodiments from about 1 wt. % to about 49 wt. %, in some embodiments
from about 1 wt. % to about 45 wt. %, in some embodiments from about 5 wt. % to
20 about 45 wt. %, and in some embodiments, from about 5 wt. % to about 30 wt. %

of the thermoplastic composition.

The thermoplastic composition used to form the meltblown fibers may also
contain other additives as is known in the art, such as melt stabilizers, processing
stabilizers, heat stabilizers, light stabilizers, antioxidants, heat aging stabilizers,

25 whitening agents, etc. Phosphite stabilizers (e.g., IRGAFOS available from Ciba
Specialty Chemicals of Tarrytown, NY and DOVERPHOS available from Dover
Chemical Corp. of Dover, OH) are exemplary melt stabilizers. In addition, hindered
amine stabilizers (e.g., CHIMASSORB available from Ciba Specialty Chemicals)
are exemplary heat and light stabilizers. Further, hindered phenols are commonly

30 used as an antioxidant. Some suitable hindered phenols include those available
from Ciba Specialty Chemicals under the trade name “Irganox®”, such as
Irganox® 1076, 1010, or E 201. When employed, such additives (e.g., antioxidant,
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stabilizer, etc.) may each be present in an anount from about 0.001 wt. %
to about 15 wt. 9% in sone enbodi nents, from about 0.005 wt. %to about 10
w. % amwoizoiigommdenbodi nents, fromO0.01 w. %to aboutrCP/1B2010/855019 t he

t her nopl astic conmposition used to formthe neltblown fibers. 5Through the
selection of certain polyners and their content, the resulting

t hernopl asti c conposition nay possess thermal properties superior to

pol ypr opyl ene honopol ynmers conventionally enployed in neltbl own webs. For
exanpl e, the thernoplastic conposition is generally nore anorphous in

nat ure than pol ypropyl ene honopol yners conventionally enployed in neltbl own
webs. 10 For this reason, the rate of crystallization of the thernoplastic
conmposi tion stapilzepwig-) Mmay eﬁ%@@@@ae@yﬂ pp @mogpt fsqra APt §Ginwh & fo-abioge™ |

i.e., the tifgyf %qlnH §&fe feﬁ’(bo@iPrPenEalferOefbth@ OUEW%V%% abSutORGHTE, GhY $ al | ine.
For exanpl e, the thernoplastic corrp05| tion i cal y has a crystallization

hal f-ti me ofsog}eeam@pdlﬂwahs di5ut0-81 mtnde e, aquP SoMe EnBbdherdhrraroplestis about

5. 25 m nut egohfodReN isedlPobitin@Sme @i flberd N some enbodi nents, from about
5.5 minutes to about 12 mnutes, determned at a tenperature of 125C. To

the contmary, comM@h Qﬁ@%el@@tﬁdﬁ%@ééﬂaﬁﬂ@olbﬁh@ﬁbogﬂmd’m'rscdhﬁérﬁnthéa’égulﬂng
crystalllzatlon hal f-ti me of m nutes or less. Further, the thernopl astlc

conposi ti on MRYREFES 5 CH@PE’?'W{? t Bi¥PerRoSeesE (th?'iﬂ‘ﬁl d?rof?‘?’tb‘?ﬁ aPRRIOR 0BT t
about 250C, doiyphspyRnenisebpBimisrs f doptemidably é&%féyb@ iRRAsitoiRfh AB6, Fand In

sonme enbodi nents, from about 140C to about C. The thernoplastic
conposi t i on SAYPE 4oe Har@oRlaghs, cprpesiton: ScyeneEall dPHELRBOPIEES )n (‘até'feer m ned

at a cooli nghérabelygﬁopgq@ﬁ‘é moﬁ)opelfyn{ewabm@u@naﬁ%nwomomt m&ff&wn ivkbs0 e

enbodi nents from about Cto a%)out enbodi nent.s, . from

about 106C té’raIB'éu'ieai%d eTREe © fgtséﬂ”lzﬁﬁ%ﬂ |°Bﬁh?1§'i‘?m1°ipl?§t'c r?QF‘LpPﬂBO” 5

t enper at ur e,slcwdl, &4 yigh@lrbd Balts Qiﬂysit@m@%@hullf ﬁm@ay ehendg@herayuied fdionBy
differenti al caélgnl ng cal ori| net rg@é“ DSC' ﬂ! s well known to those skilled

inthe art &R 4 i HRgr RN tygasOdst S7YS i@?o O TREMRISt e NPTRPESEE t he
t her nopl aStl(@nﬁ@@’ﬂ@@ltS/plé‘zﬁl rraarsad &@ysh)@nz%ab@qimm tdi gredtet ehbRi sbduarme to

optim ze the ertleso ne resultin tblownfl ers. 30 The It flow
rate is the T ft'”éPm&%B*P S rﬁ”‘g?%ﬁ%%%ﬁﬁ‘ﬂ“'i‘?ﬁ&" BBO‘ft&OdBBUteﬁr%”[}gh an
extrusi o r h@@@iﬂb%?nb@ﬂlrﬁérﬁ@ filoeh Q&iﬁsimmucﬁs&mﬁo@nmMemte?suaet@ﬁhmed bo a

force of 2160 grans in 10 nytes 30C. Generall e mel t
flowrate i € n érhoerature of 25%: t e contrary, conv tlsoFr)la cr)]gpropﬁen

homopolymers often have a crystallization half-time of 5 minutes or less. Further,
the thermoplastic composition may have a melting temperature (“Tw") of from
about 100°C to about 250°C, in some embodiments from about 110°C to about
20 200°C, and in some embodiments, from about 140°C to about 180°C. The
thermoplastic composition may also have a crystallization temperature (“T.")
(determined at a cooling rate of 10°C/min) of from about 50°C to about 150°C, in
some embodiments from about 80°C to about 140°C, and in some embodiments,
from about 100°C to about 120°C. The crystallization half-time, melting
25 temperature, and crystallization temperature may be determined using differential
scanning calorimetry (“DSC”) as is well known to those skilled in the art and

described in more detail below.

The melt flow rate of the thermoplastic composition may also be selected

within a certain range to optimize the properties of the resulting meltblown fibers.

30 The melt flow rate is the weight of a polymer (in grams) that may be forced through
an extrusion rheometer orifice (0.0825-inch diameter) when subjected to a force of

2160 grams in 10 minutes at 230°C. Generally speaking, the melt flow rate is high
12



enough to inprove nelt processability, but not so high as to adversely
interfere with the binding properties of the fibers to the secondary

fi brous msiDenilAl7727%hus, in nost enbodi ments, the thernopCagBoao/essaposi ti on
has a nmelt flow rate of from about 200 to about 6000 granms per 10 m nutes,
in sone enbodi nents from about 5 300 to about 3000 grans per 10 m nutes,
and in sone enbodi nents, from about 400 to about 1500 grans per 10 m nutes,
measured in accordance with ASTM Test Met hod D1238-E. The fi brous
nonwoven structure al so includes one or nore types of secondary fibrous
materials to formthe nonwoven structure. Any secondary 10 fibrous materi al
may generally be enployed in the cof orm nonwoven structure, such as

absor bent fi9hereh (pHPRYE @it Rrpeessphiliynbulenlow Wehtas torrdveselniaiarera i br ous

mat eri al '“Gflnﬂ'\%é bfrid%f&oﬁ&ﬁé@gf ¥ ﬂBePé%'tﬁé ¥ec52>fnd£}ly'fi%‘rcﬂ& rﬁét@ﬁ&s‘f’ﬁ@s isuch as
kraft pulp, sulfite pulp, thernmomechanical pulp, étc. pulp f bers may

i ncl ude sof t’ﬂ%cﬁrfﬂbqgé?%”tﬁam?ﬁberﬂﬂppéﬁﬁé?é@é‘ppﬁ'B@? h?ér?gm”d‘fo"‘g@%toérfroﬁhan 1 mm

and 15 par tdueul @Gd % dooRfMB@EROYmS JeP 10 nﬂﬁﬂﬂ@@ﬁﬁ@oﬁh@ bRk Hls WemHHoaH
aver age. Such sof twood fibers can include, but are not limted to, northern

sof t wood s&QPH@raﬁogfo?Q%%amsrr@aﬂed@nuwéda%@aﬁom%@ﬁb%menbn ﬁ@m(@%j

sout hern pi n@g)to sHHuHaS0d %regns pBt &@Kmﬁ%w%as&@m RasAr@aTet DAY ARV and so
forth. Exenpl ar%com’rerm ally available pulp fibers suitable include those

avai | abl e frTcﬂﬂ hodkued8d Co. of 20 Federal Way, WA under the designation

"Weyco CF-405." Hardwood fi bers, such as eucal yptus, maple, birch, aspen,
and so forth, cam@l@¥Ouse ngEWAVEN sirdeiufesialso 58 eQne élﬁc@Piﬁpt YRESf Pher s may

be parti cul asreb&ndé%slﬂroﬂﬁ:st matémrsea@eomechéq{dnmsén Ghruttors. Welky sBbGRIanpt us
fibers c a}l so enhance the brightness, in a}w‘e t he opaci t%/rysand change

the pore str@&%‘iﬁr’@a@f'a't may \@epetally inscraplore 1!”5 ERPHY ”QBY"PY Ty €over, 25

if desired, sﬁ@l@@@@@éd’rbéhtb@éﬁs @bﬁl@b@e&cfIh@ﬁbr@ﬂiﬁalrﬁ&tnﬂb%@b@id&ry@m&@ used,
for. exanpl e, newsprint, reclai med

such as fi ber ul p u es S

paper board, %ﬂg”%f“ﬁ?'%‘gf%\i%et’ Orﬁl?PtLtPYe? Vagie 3’ RIMRING RIOCES3RSy SUEMAS &7 be
used, such qmlpabaﬂfae @ﬂ@athe%aﬁ@cha*mdakw écOSHe pulpefts embgahelu@nd so
forth I n addition, ome i nstances, %h hetlc fi1bers can al so be

utilized. 3@8@‘@’9%sﬂb8Fs RVig Nty RYErass P enditp of i Berte’ hk ls&wBnent v

fibrous 1Rt graktalulaifyirah SBoung! tgds mm@aahs@rlb@gth -vidigtted Sivéragé hsuétor m of
fibers, particles, gels, etc. General %t?|ﬁ1|te5|tnghor uper apsor ent Hheal €

wat er - swel | S97WOoRk fiBis 420 glydey Ritre ern sottwood, sou

softwood, redwood, red cedar, hemlock, pine (e.g., southern pines), spruce (e.g.,
black spruce), combinations thereof, and so forth. Exemplary commercially
available pulp fibers suitable include those available from Weyerhaeuser Co. of
20  Federal Way, WA under the designation “Weyco CF-405.” Hardwood fibers, such
as eucalyptus, maple, birch, aspen, and so forth, can also be used. In certain
instances, eucalyptus fibers may be particularly desired to increase the softness of
the web. Eucalyptus fibers can also enhance the brightness, increase the opacity,
and change the pore structure of the web to increase its wicking ability. Moreover,
25 if desired, secondary fibers obtained from recycled materials may be used, such as
fiber pulp from sources such as, for example, newsprint, reclaimed paperboard,
and office waste. Further, other natural fibers can also be used, such as abaca,
sabai grass, milkweed floss, pineapple leaf, and so forth. In addition, in some

instances, synthetic fibers can also be utilized.

30 Besides or in conjunction with pulp fibers, the secondary fibrous material
may also include a superabsorbent that is in the form of fibers, particles, gels, etc.

Generally speaking, superabsorbents are water-swellable materials capable of
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absorbing at |east about 20 tines its weight and, in sone cases, at |east
about 30 tines its weight in an aqueous solution containing 0.9 wt. %

sodi um chwor2oden77ifhe super absorbent nay be formed from maTaBzU19/0359™ heti
and nodified natural polyners and materials. Exanples of synthetic

super absorbent polyners include 5 the alkali netal and amoni um salts of
poly(acrylic acid) and pol y(nethacrylic acid), poly(acrylam des),
poly(vinyl ethers), naleic anhydride copolynmers with vinyl ethers and

al pha-ol efins, poly(vinyl pyrrolidone), poly(vinylnorpholinone), poly(vinyl
al cohol), and m xtures and copol yners thereof. Further, superabsorbents

i nclude natural and nodified natural polyners, such as 10 hydrol yzed

acryl oni tri |absebioradeast apew 20-imss itscwaighiorngk A $asee sesaschl leagt@pput 30

cel | ul ose, ghidsABaReightah BAAGIBEIY SolGRIn| don@ifing b%pwgwwlchﬁ%lﬁwe and
the natural gums, such as al gi nates, xanthan gum | ocust bean gum and so
forth. M xt $ugeragsorhgntymay @hdommﬁ1m@”bmabﬁﬁkﬁﬂﬂW?“%jﬁ@héﬁpﬁmgu%ﬁ?@bsorbent

pol yner s mi?ogJOA s ﬁdqﬁﬁfahléls E’)?Jrﬁélé?éJbﬁéylrﬁ’he‘iM'%Q}a%sér%@ﬁtr ér@%&lucﬂ@' ymers

are HYSORB D (BASF of 15 Charlotte, NC and M 9300 (avail abl e

from Evori k @&H@Hdﬂ%@haﬁ‘# ae@HYB oTals QfICE)O'y(aC"y“C a%bé”‘é)mob’(mi?‘lﬁ‘éﬁ@“%r e

par ti cul ar | y,cRf) el d(E&Flafided ), SRBPNAA ethelrd \ORBIER: sHyBFddkLo §Qntﬂfvul%43\_1_\/h003t ,
e

hi gh absorbency and retention of sati sfactor tactil e(ﬁ erties
secondary f gt avdt e7IPRA-SlelI® iRANAYIBINNRIETEACNSY. aPRlY(MEYILBRRINGREW t hi n

the m crofi bengviRy BB, CahnENiARAIATERKJ O cdddR/nMars T OhbRRES Wikt he
secondary fibrous materials, the nechanical entanglement and

i nt er connectSUBArABFOTPRRIS ninclusiei atusalaad s awsiftedr pafurdr GOYMess esiel sl one
form ng @ COREFApEd Iaeﬁmftmb%dafiéobﬁamﬁtédﬁﬂrctg@ ?rlih@d SRR®Y, Aidkhyl BéIRMSA! ed

fiber structure may be by 25 the microfibers and secondary fibrous
material s widHeRa QWPOWQY'\%”U'W dyaroxyrrepy! 1pgliylerfe @nE dhRiSalyEl WEBY: t he two

di fferent types aohididdd xanthBe iRt Rcl@lbebf ghﬁfé?ﬁﬂscbﬁbrthnlvlbdtlﬁéé ¥f fﬁeﬁﬁr@ ng a
primary air stream contai ning the neltblown mcrofibers, form ng

secondary aiands¥helynorcBRrtiainFYihelicesunseansasiept PPMSER Mayt dpp :Hesus‘?%'r gi ng

the primary mpgeukRGOosHabY &demruéﬂﬂ%lyhiérr@%@mwml%ogﬂg tgadroom an 30
integrated air stréam contain m xture _of the mcrofibers and

secondarly fiGaslgge; rr’él?e?”‘él':év%cgis%'\ﬂﬁoel Gaé‘@'ﬁb}?g froRe Evoitik griagkdauesn okt r eam
onto a fornmamgesstotadecto air formthe fabric-l1ike material. The
m crofibers are in a soft nascent condition at an el evated tenperature

when they are tunasdgiid slodrs sesl pudtibilaiiynerefaitdd 49 HeEsoridanaiifrous material N

addition to enhanci t he bondi ng acity of the neltblow fibers, the
Fher ropl ast IHECRB G IP Vo ROy ol SSPRBAR 250N CHise P! (ST BoPRe Pl 11 ng
coform properties.

20 The secondary fibrous materials are interconnected by and held captive

within the microfibers by mechanical entanglement of the microfibers with the
secondary fibrous materials, the mechanical entanglement and interconnection of
the microfibers and secondary fibrous materials alone forming a coherent
integrated fiber structure. The coherent integrated fiber structure may be formed by
25 the microfibers and secondary fibrous materials without any adhesive, molecular or
hydrogen bonds between the two different types of fibers. The material is formed
by initially forming a primary air stream containing the meltblown microfibers,
forming a secondary air stream containing the secondary fibrous materials,
merging the primary and secondary streams under turbulent conditions to form an
30 integrated air stream containing a thorough mixture of the microfibers and
secondary fibrous materials, and then directing the integrated air stream onto a

forming surface to air form the fabric-like material. The microfibers are in a soft
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5 structure. In certain enbodinments, for exanple, the coformweb may be
inparted with texture using a three-di nensional form ng surface. In such
enbodi mrerwe,20tig727¢l ati vely sl ow rate of crystallizati orCofiB2h@osmeia bl own
fibers may increase their ability to conformto the contours of the

t hree-di nensional form ng surface. Once the fibers crystallize, however,
the neltblown fibers may achieve a degree of 10 stiffness simlar to
conventi onal polypropyl ene, thereby allowing themto retain their

t hr ee- di nensi onal shape and forma highly textured surface on the coform
web. In certain enbodi nents, the wipe is a "wet" or "prenoi stened”
wipe in that it contains a liquid solution for cleanin di si nfecti ng,
saniti zi ng, f@ﬁ@e”t?ﬁ@d'mﬂ@ﬁW'&YatGQLE?mﬂeaniJ@ WhANHRY ARS ta&elqmtiv mixqed Wigal and
are descri bggs hip®BER idgkai | in U S. Patent Nos. 6,440,437 to Krzysik et
al.; 6,028,018 to Amundson et al.; 5,888,524 to Cole; 5,667,635 to Wn et

al.; and 5, 540, 332a@d?trdﬁ0@a§rﬂwaﬂ¥:m§|the b@ﬁdrﬁ@c&é&:rt&r&ﬁ@tﬁ@ﬁfeﬂbl@ﬂnh%@% hd n their
entirety by reference thereto for all of the liquid

sol uti on enpPYYERIasHS CorBBeHPURaH *r?e'”t%?ﬁeo"%r taﬁrﬁétsntattewerultutg. qf%u t he

20 type of c@ibRidIen cHESA Shibollingdris, tfbreexum@ thé B@foﬂﬂtw{:!tﬁm@% bbhﬁ‘rpﬁrt&ﬁnl ng
formul ati on, and the desired end use of the w pa Cener al each w pe

contains fr o¥iE¥HEe 4300 AdMEBTPeRiR A formig ges/ns4eN ?”PPBG‘HGQB%G‘?G 300 to

about 500 Wrelafodhf shw reﬂéudrl HtiZa06n RIS nblol thiers Wedydikredbe tthéir
nonwoven structure The coform web i s manufactured b?ﬁj'é‘d"gr ocess in which at

| east one ZBIHEI GV i@ the reaipureoighe thiggydimensignal ne4iace QReR e

t hrough whi che tiBerss 6gsRMas,yhdwdvepUtheNBeRSIb@h flodrdGbgdaoMbvieea tdegraner f or ns.
Some exanpl es_of such cof orm t echni %B’?S are disclosed in U S Patent Nos.

4,100, 324 t SUERRRS, YBHaRio SPnventonal POYPIORYISNEe diagehy atowing hefdogelss, 102 t o
Georger et aheis tige “dRbdnsRBallbiape PaidemAP Blighafek@redPsiltdceadn e d¥erm

2003/ 0200991 to Keck et al. and 302007/ 0049153 to Dunbar et al., all of

whi ch are HYE%’rporated herein in their entirety by reference thereto for
al |l purposes. eferri to Fig.. for exa one, enbodi rent of an
Soparatue s sholbca G FobotiigS. Bfiipd i et PRruRiSn Sant Netit

appar at us i rohtafiesa &iqtﬁ&léo&ﬁroh@@’pﬁéarﬂtﬁg QTlSlﬂﬁctrr@f sanitiging, retdeThe'LéambuléA
respectr

pr.opyl e a efrntherrm tron may
b Prer o dauiaHoftts Ay B affSie i sCasb hd Bk Ui FRE Aok, o
(Rot slhown) ,6,440,437 tcs Kﬁkrylstked,;]t zh]% 020V d m@rm&idsdgreweal mst&&a 5(2!40to Sbieyn) . iAs
t he pol ynmer e ro t he rs 14 and 14' sively
ot bd 1o-a TERPSE WL SHED 45 SEABYATS RorawaOlan it fres BeBRRRST e
drive notor .heHgatin trgsimentiréte BCetsrphdes thecktd moraalpbmrbaé;est yl'hefarnbtfmzroetme st eps
with its ten; erat rre bein radu el evat e t adv h
i coret o hodbiHoign 2oade gy Benshd trinbr® JusS ol iR Mg gl e 1
mel t bl ovdong tybeeef ddntainet ds3d to espedihe wideg, thEheatorel ctfhh@\cteagmgrfermﬂﬁroand 18
may be yet an zon ure of .the_ther rmpl astic

wh
oni 1 e RS A FEOE I EdTPEs Presve go UG fondine bR S

150 to about 600 wt. % and desirably from about 300 to about 500 wt. % of a liquid

solution based on the dry weight of the nonwoven structure.

The coform web is manufactured by a process in which at least one

25 meltblown die head (e.g., two) is arranged near a chute through which the
secondary fibrous material is added while the web forms. Some examples of such
coform techniques are disclosed in U.S. Patent Nos. 4,100,324 to Anderson et al.;
5,350,624 to Georger et al.; and 5,508,102 to Georger et al., as well as U.S.
Patent Application Publication Nos. 2003/0200991 to Keck et al. and

30 2007/0049153 to Dunbar et al., all of which are incorporated herein in their entirety

by reference thereto for all purposes.
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When two or nore neltblow ng die heads are used, such as described 15
above, it should be understood that the fibers produced fromthe individual
di e headsworayi1iyg7dpfferent types of fibers. That is, oneConBme/essefo t he

si ze, shape, or polyneric conposition nmay differ, and furthernore the
fibers may be nonoconponent or nulticonponent fibers. For exanple, |arger
fi bers may be produced by the first neltbl ow ng die head, such as those
havi ng an average 20 di aneter of about 10 microneters or nore, in sone
enbodi nents about 15 microneters or nore, and in sonme enbodi nents, from
about 20 to about 50 mcroneters, while smaller fibers may be produced by
the second di e head, such as those havi ng an average di aneter of about 10
m croneters or I8§Bar“fig“|tos':dgre1 EPRRI@MPET 05€ SFRQMinTentiot pd FEPIAYISAF ShAYY | and
in some enbagi R, a IORIMAREL!E N t%é gmb@dlﬁﬁgﬁptth@ abSRRAEHhE es la”péll@fi' tion,
it may be desirable that each di e head extrude approxinately the same
amount of pdlopret 15 ach2'tdhan exrederelhenr i€, pepedivelgBtowhich@ pragylenalei ght of
the coform t r e ng die
nead | s subora TEoPgtE! ipdtafi b tbripithaload, TheTBARsds Bl hy M DE % G
have t he 5 elegchhave)ar extruggrysarews (i soewon \A@Kfémdnvenmha cormentieral d@e di e
head or the i p, L r r f in
orms of bad e LR AR e o e Bl g 8 b L
nonwoven st raiegrassiveinbeatedto agiterystatendis to rW@t'@hof toe extrmm&crp\@rbyéfcmar e
yard or "osy ; : i | sabl e for
the first rrenvé\?’né)vb&:] %Ilﬁe)éahgz %&Ogﬁ’g l?ggﬁ %E'{QIIQO fp&ésrcggﬁts Pq@Weﬁ asi s
wei ght of t Hemperatuse deind Dmdoaky risN@iedeas dt adwencese i@ discreteviiertin®ne or
mor e subgedygnbs Rl ho! Qs £ hRATE RUARYGRo LABWIGHR) BT 160aRerBent of

t he basis wei ght of bl own fi brous nonwoven structure materlal

CGener al | y spesnachely-t e oelplavingdies 46 wedglit mal henyetcasfogiam hesting AoRsy en
structure 'Swrferr@meatgﬂﬂérame%?fﬂettf?erﬁ%\gstlé%lrgé%alﬁtﬁﬂeg‘éf fin BRUALGWRI Iy from
about 17 gsmto about gsm and still nore particularly from about 25
gsmto aboutfori®trugiom Each neltblowing die 16 and 18 is configured so
that two streans of attenuating gas per die converge to forma single
stream of gas whi\d18neiior @i AWremeetbioying dighheadssaigoysash sURh @gddeseibels t hey

exit snelsl hpbes Pkhlld fHeC@rf?‘de?élobd‘tr%QQﬁb 'ﬁBér*sbér@Md’éﬂ 8 -thd tii@ld efe t hr eads
20 are formed into fibers or, depend |ng|_h Pon t he degree of attenuation,
g

m cr of i ber s, hegfls mayrhel differeahipes Of\/\'ffﬂeéf'n |§s 028 pg/mpg%gf tha giret pleang: afret er of

the orifi Ce%)o%erﬂ;huc% g%gmbn Meldybl Bdrngast erukPemiste 18hd1afibdks C @hdyesmondi ng
single streamof gas 26 and 28 containing entrained thernoplastic 15

pol ymer fi bé?%”oc?‘l“n@o@%[ﬁ ¥t MeligemMpeneah dibeE. dont Ry poey Mberst Me¥ree are

aligned to gﬁ&}/&bg%yafheaﬁsi FRitbe®RNbieZuRl, 30ch B¥Ph6s h¥ving i BRIrA& ow ng
die heads 16 _and 18 ‘are arranged at a certain angle with respect to the

f or m ng ur fdiRrBetes 9f byt d8sWITYBefersH OUMPreplt SAMENGELOEMEDS, 2baut ahy

5,350, 624 t gnicRAASE &t male, dRR BRI EbAE dnfbddiBent2, frér asot@MDl B abhlg sl t bl own
dies 16 and 18 may be oriented at an angle a 20 as neasured from a pl ane

"A" tangent "Pigroieierahils wualles fiagrg May b%@r%jﬁﬁ%by fhesqooad die head; §U€:1'bner ally

parall el to dshfiofOhaling aﬁtb'vfa?e@% S8méefek &f abdut 10/ RiiGahbiers 8AfRs inesohfe and 18
is set at an angle rang g] fromabout 30 to about 75, in sone enbodi nents

from about FNRASIMENIE DY, 7 BIGOTFHESHILCSHABY MRS eMPaimenisufromsAkoyt about
55. The Zb €2 &PaBast 6 GnidBMeRes O sandivsh, &t mbheeSad@rale thiaf katenie head

extrude approximately the same amount of polymer such that the relative
percentage of the basis weight of the coform nonwoven structure material resulting
from each meltblowing die head is substantially the same. Alternatively, it may also
be desirable to have the relative basis weight production skewed, such that one
30 die head or the other is responsible for the majority of the coform web in terms of
basis weight. As a specific example, for a meltblown fibrous nonwoven structure
material having a basis weight of 1 ounce per square yard or "osy" (34 grams per

square meter or "gsm"), it may be desirable for the first meltblowing die head to
16



25 angles. In fact, the texture of the coformweb may actually be enhanced
by orienting one die at an angle different than another die.

Ref erri ngvagaiwm7t2y9Fi g. 1, absorbent fibers 32 (e.g., peCpaBrlenzsprare
added to the two streans 26 and 28 of thernoplastic polyner fibers 20 and
21, respectively, and at the inpingenent zone 30. |ntroduction of the
absorbent fibers 32 into the 30 two streans 26 and 28 of thernoplastic
pol ymer fibers 20 and 21, respectively, is designed to produce a graduated
di stribution of absorbent fibers 32 within the conbined streans 26 and 28
of thernoplastic polyner fibers. This may be acconplished by nmerging a
secondary gas stream 34 containing the absorbent fibers 32 between the two
streans 26 dfiedusg apput %@Pﬁ@ﬁﬂfa%ftth@ bgsis yyaightfaf e meltigoyn dibrouss@nwRyen al |

three gas Sts&r%ét”ﬁe ﬁ%@éﬁr gﬁnlbrbn% &Qﬂ&r@%b@éﬁd&ﬁﬂﬁ%ﬁblo@%a&é%e&&@%roﬁ@é@a' n
relatively tacky and sem -nolten after formation, the tblown fibers 5 20

and 21 may diedRmaRdsuA peraeer’ dhaRasie ey 06 tha Wﬁ'ttflﬁ‘é”zﬂb%'ﬁmwowrbers 32

upon cont actgid,B@re Wdtdtidi.OGEREMIR spEAEHE Nthe YAV BAsiS tdigHt Ustethe coform TO
acconplish the nmerger of the fibers, any conventional equi prment may be

enpl oyed,® sORWR¥EThSIBICEKE S tr@mlabset 19 9%@%?@% SR8 sty 2ad 1o BRTEYadE t eet h

38 adapted tRnssRRItaAY s tH%%oQtr 2003, %Qd%fm ﬁt‘éﬁ?ﬁé}ﬁéﬂlarfy & SbbitIS g}sﬁe
i ndi vidual 10 absorbent fibers. \Wien enployed, the shéets or mats of

fibers 32 arteab@d %58 96Me picker roll 36 by a roller arrangement 42 After
the teeth 38 of the picker rol|l 36 have separated the mat of fibers_into

separ at e absor beRech Mdiblowsng dig,d6; ang Oﬁd'ﬁaqonf'glﬂféfjss%ﬂ@tcttﬁ/ﬁv%tifé’(ﬁnst STI\/ard t he
st ream of tfwteﬁmlngsgabcbepeubmterbe hﬁfoﬁntattr@t@btr@anmeigéﬁméh eftrdiddighdng 46

encloses the i cker roll and_provi des a ass eway ofr ap 48 between
t he housi®hg 24En43iES trﬂ%!te@u%f %{?aﬁh@et’eeétt gg'eﬁh‘é i E’R%rzg‘ E} Fagl. A
gas, for exangloRwidd bie. The ﬁtd&@h tedads020 bR f@&ﬁé@m&y\ﬁberebr @l@peﬂcﬁn@abmen t he
surface of the pi cker. roll 36 an e housin 8@{%@/ V\% B 8815 duct 50.
The gas duct"&@eprgy Artlepuztos. HH@QL&%%% %rs”%ﬁ gt Whice 15 WadeIVJRSS2 of
the nozzl e 4farthé difRe@RBf the. orifibés GASTHUS, 84@PMERSoWiAg T 16 ahenB Higant ity to
serve as a 20 nedium for cont?/?e%irﬂ?%ﬁtét}g absor bent, fi bers 3§§throu h.the

nozzl e 44. TRECERANINGPIIE (Y Bpcytaiging gnfaigeg dhefmoglagti n
renovi ngist heohlspripent The l@;@éstraamé erarddhes t&faiRingHoBimdrider sksedlighed | 36.

The gas may be supplied an onventlo al. arrangenent su

exampl e, an t%PP”tﬁpg wél ap Hﬁ?'”g%ﬂﬁﬂ)zonﬁt 3 y@B%[yeﬁﬁ -\ O‘t"HatdheaE%ﬁdﬁ fﬁras

?nd/ ;)r t ﬁt heranﬂettaea"rtta atrangewatt@eceaﬁde@hgt@wmm lréslbbét&b lﬂ@fto'h?m Suffle, ga@n greamto
rea e ab e Lndivi ent_fi ber

L e e L K on i b 4ot RO s L o Rl o ch ¢ e

absorbent fiteigs 236r bﬁawgetth@ nedBlown3flePT6 bl 1Phikde dri@hied?a@ an Iangletoher

words, the absorbent fibers 32, Epn IeaV|n? the teeth 38 of the plcker

rol | 36 %nd asriredsuRRy fram $BPRE AL nogidierthg AES AN 1heds SRR G y
both magni t L!%ea'Ad|sdgén%i?éll5/%rd‘llépt@tl@fdﬂrﬂm@@uﬁbcé’\'ﬁg(ﬁgtﬂe'}’ydltﬁllﬁl dea dié?Et h 38
of the picker roll 36. Such an arrangenent is
16 and 18 is set at an angle ranging from about 30 to about 75°, in some
embodiments from about 35° to about 60°, and in some embodiments from about
45° to about 55°. The dies 16 and 18 may be oriented at the same or different
25 angles. In fact, the texture of the coform web may actually be enhanced by

orienting one die at an angle different than another die.

Referring again to Fig. 1, absorbent fibers 32 (e.g., pulp fibers) are added to
the two streams 26 and 28 of thermoplastic polymer fibers 20 and 21, respectively,
and at the impingement zone 30. Introduction of the absorbent fibers 32 into the

30 two streams 26 and 28 of thermoplastic polymer fibers 20 and 21, respectively, is
designed to produce a graduated distribution of absorbent fibers 32 within the

combined streams 26 and 28 of thermoplastic polymer fibers. This may be
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di scussed in nore detail in U S Patent No. 4,100,324 to Anderson et al.

If desired, the velocity of the secondary gas stream 34 nay be adjusted to
achi eve cwbarmwwwraract ures of different properties. For exampioag/oishen the
velocity of the secondary gas streamis adjusted so that it is greater than
the velocity of each stream 26 and 28 of thernoplastic polyner fibers 20
and 21 upon contact at the 5 inpingenent zone 30, the absorbent fibers 32
are incorporated in the cof ormnonwoven structure in a gradient structure.
That is, the absorbent fibers 32 have a higher concentrati on between the
outer surfaces of the cof ormnonwven structure than at the outer surfaces.
On the other hand, when the velocity of the secondary gas stream 34 is |ess
t han t he vela§é@m9“56ﬁdé)é(cm‘ie'§ﬂfr9earﬁe%n%ﬁ)d 928 sgramhét sepRAEY; be asopsny ner

fibers 20 aﬁ@e%lsyeéﬂ/e%ﬁﬂﬁ@%o §ireérﬂ§26 "B TEBC AR Erdstid Qolyihie® ridBsosdoent

fibers 32 are incorporated in the coform nonwoven structure in a
subst anti al IWd%H%Ml?g theggrgasnsirepmit CQnyergenie & BPIHENed MaNGAT- Ftecause

absorbent fijhgy fntain %!Q%@ﬂbbk%’l and $dI8i-RaER éfférr%l%%ﬁ th@%éh%foWn”ﬂHé%‘V\DVen
structure. Thi's is becausé the |ow speed stream of absorbent fibers is

drawn into 20mnthe’s prycinyikansrydy adnereraner siignae wte t%??%'?erftlf'lbérrssﬂ 0

enhance turm;bbﬁrabntamh&@wm&&mmswhbﬁen& RowGRASHEEERRL di stribution of the
absorbent fibers. To convert the conposite stream 56 of thernoplastic

pol yner fibers 2§¢ addorapidh aRsmeRpRAbS theliees, 87y EdHvenforaPéQiphas
structure 54, a collecting device is |located in the path of the co 05|te

stream 56. FRPIQEC) sHEh Ry a1BlFkee Way BEargementthvinong RlyTAly L tegth(

bel t, ddr um daa'gbfétdhtfoabéwateg% Gmat ©F lb‘éﬂM(bY)f r®sbest Gerandtot h@]g m![dﬁ/lddét altl n?
as indic e e.arrow in | e ner rea 0 er nopl asti c
ol yrer D\ bebSURAR sEo b e B e shest o A S 40 4L 1oETE QR ere i rdtd | x o

f It berts on g hﬁck@??ﬂﬁ@@b?fa toér ér@éﬁ@eﬁ%nﬁﬂﬁfﬂ?@ th8 té&hfsaréntheq»dk@f ﬂﬂmmon\mven
structure esire um _DOX no S e e e O
assist in difF§PRIsd rfg’érm%?tcfgﬁrsriﬁtpt% 8Ate PB%’\QQ%” gﬁ%@ %qnér?;) ﬁ‘i(ﬁ’@ urface
58. The resuilbbisnget@mpeye@dtow@fopfh@§ﬁebuﬁbwﬂh@rn5<ﬂola§|cq@we$mbemrdt@ﬁ de

r enmoved fromtge fo{rs\%ggpagp ace 58 as sel f - supporting nonwoven materi al .

It shoul d béGHA&As enRgsest beditker IS andPrpddes 2 RESSAZSHEY Pf i t ed
to the agoveppess behednerbabiusRyt4s ahd the saﬁé@r BRtHeVR e dif TR thickbOr

exanple, 30 f t and second rreltbl ow heads may be enpl oyed t hat
oxt end SubstaheE dh 3.4 GREHIC (2 i SREPUGH fone HPRSSoeey e GBI HRiFe

subst anti al ltie blidatRVEE e picRert IBB 36 and the housing 48 by way of a gas duct 50. The
gas duct 50 may enter the passageway or gap 46 at the junction 52 of the
nozzle 44 and the gap 48. The gas is supplied in sufficient quantity to serve as a

20 medium for conveying the absorbent fibers 32 through the nozzle 44. The gas
supplied from the duct 50 also serves as an aid in removing the absorbent
fibers 32 from the teeth 38 of the picker roll 36. The gas may be supplied by any
conventional arrangement such as, for example, an air blower (not shown). It is
contemplated that additives and/or other materials may be added to or entrained in

25 the gas stream to treat the absorbent fibers. The individual absorbent fibers 32 are
typically conveyed through the nozzle 44 at about the velocity at which the
absorbent fibers 32 leave the teeth 38 of the picker roll 36. In other words, the
absorbent fibers 32, upon leaving the teeth 38 of the picker roll 36 and entering the
nozzle 44, generally maintain their velocity in both magnitude and direction from

30 the point where they left the teeth 38 of the picker roll 36. Such an arrangement is

discussed in more detail in U.S. Patent No. 4,100,324 to Anderson et al.
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direction of novenent of the form ng surface. The die heads may |ikew se be
arranged in a substantially vertical disposition, i.e., perpendicular to

t he formwo@ 28uwrd7z27e, so that the thus-produced neltbl owrCritBaneoEe® bl own
directly down onto the form ng surface. Such a configuration is well known
in the art and described in nore detail in, for instance, U S. Patent
Application Publication No. 2007/0049153 5 to Dunbar et al. Furthernore,

al t hough t he above-descri bed enbodi nents enploy nmultiple neltblow ng die
heads to produce fibers of differing sizes, a single die head may al so be
enpl oyed. An exanple of such a process is described, for instance, in US.
Pat ent Application Publication No. 2005/0136781 to Lassig et al., which is
i ncor por at ed her Bidesired. ithe velpgilyraitthe Bgeandpeyr easceirepRes & MmaYilsy adivstei poses.

10As i ndi Cata%ﬂle%’@&ﬂ%rm IstruétSred &3 LR RNk Ero%@ﬁk@' Fbreafplet RhEQHY \%Icfdﬂ{/ gf m web
that is textured. Referring again to for exanple, a formng surface

58 that is fif &PHATERY 939 ﬁt\"&?@r'é adiysted 0 tt‘ﬁte'f isigseater hay theevaledue eAsbugh t he

openi ngs of dlgmsH Bﬁ&%%”ﬁ%érﬁubﬁ‘a%d*ﬁ&?r‘n@ﬁ%e@|2@teh\d|21k§p6r+13°:6rﬁacﬁra@ltt‘?§t' ng
fromthe surfaces of the material that correspond to the openings in the

form ng Sur fiRpegsBentTreNe §p aFﬁenéfe%)rtl@t fibgrs ﬁ%eﬁ‘r?rd?CQB@orBPeri”d@é Eforghy

material t h%nﬂb@é’d &ﬂj%tlﬁb'flrf h%'raﬁﬂ%nt%ﬁ@&hfég$ h£tCI§ tH@'&S&drB&rﬁtQu‘BeF&YsZS% Hf the
fi bers, such as a a/ per meab form ng It . Desirably, the
q

form ng sur frﬁﬂf@rpgn‘&”ﬁf@ robeiveen Hmwrépﬁ‘a@@ Qfdlﬁfbé‘éfo'ﬁ'éf‘?”WW%rsé’”uﬁth%e bel t

ranges fromgaPatiik tRte? sBrifdBst DnGKe ofte® hBAY, WAdMSthBRER R t'h@ts‘écérh)%r}be| ts
with dies or water cutting. Another nethod includes using m or rubber 20

sheets with aaﬁétrgawé“p'at'wrthgn &q valopity 198 fRChTREE 35 26 |369I2§r0fé'|’ﬁ5l7‘@8 aghig |
depend ofp t %wﬁﬁlﬂb&@ REMY 31 don SRS at %%Bmgé%ﬁﬁﬁﬁetsof the 4RB/JchY" (t hat

is, the nunb peaks or tufts per unit area), etc. The sheets may range

from1 mm t(f' EG‘ ?r?nqr‘ﬁ '@%M@teaéﬁtt e By n@gymygpegtrl@;ursp of i AgPsiantieltes to

create text HomddBn¥iPeSsHidC! TR 181 ItBe WERENERBAEDS Yhad NdbsBRRAE SHERI is
condi tions used to alter the texture or 25 tufts of the naterial. Exenplary

of these wi rsbR@atAYY deosase {hrevahenhhesoformdeaworen selqtgend hig isfecause
FORMTECHTM Gnérmswibasdausitshriols AbBarint! fieps RaliaWnahtdoa higH-spldaadiieant¥r  Such a

wire has a "mesh count” of about six strands by six strands per square inch
(about 254 phermoplastic poEngsefidesyar @adRe i eruanf  mixing. WhicBsigstithdn i about

36 foram na @hsistefl @StribRIN TSR oHIEPRfikadOUt 5.6 per square centimeter),
30 and therefore capable of form ng about 36 tufts or peaks in the

an}? E/Fr IE ?;:-n' peg Squab%lohmﬂth(aaiwwos@ gtrm{@ dw]germgplaém: wyr’lmlarrrweeg 20, éﬁlwe t
m SO as | aneter O about m olyester,
a shute dia é}bs enfihgrs 312a Vi E‘?fPW REPPENYUGlEg @‘f a Cao”ﬁ%tlﬁgﬁjél‘“cg

per meabi | i tyocaftecﬁmpﬂh@mdﬁﬁbelné é’tin&sﬁS/slt‘f’eam(ﬂef}Tﬁefddﬂécﬂn@)dev&:enmﬁj/ wala cal i poer
O o TD0u 0. S ST 60 Ul D% S AcOET P BRI CATRE Y, 5
Co. is the figrriangg Vs édicQRMT BECHRE é:@owvﬁm oh Ffiis1.aTheSherged streams of
thermoplastic polymer fibers and absorbent fibers are collected as a coherent
matrix of fibers on the surface of the forming surface 58 to form the coform
nonwoven structure 54. If desired, a vacuum box (not shown) may be employed to
25 assist in drawing the near molten meltblown fibers onto the forming surface 58.
The resulting textured coform structure 54 is coherent and may be removed from

the forming surface 58 as a self-supporting nonwoven material.

It should be understood that the present invention is by no means limited to

the above-described embodiments. In an alternative embodiment, for example,

30 first and second meltblowing die heads may be employed that extend substantially
across a forming surface in a direction that is substantially transverse to the

direction of movement of the forming surface. The die heads may likewise be
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5 count of about 10 strands by 10 strands per square inch (about 4 by 4
strands per square centineter), i.e., resulting in about 100 foram na or
"hol es" p&O228uErE9i nch (about 15.5 per square centi net @ecr/IBznaoisher ef or e
capabl e of form ng about 100 tufts or peaks per square inch (about 15.5
peaks per square centinmeter) in the material. Still another suitable
formng wire is FORMTECHTmM 8, which has an open 10 area of 47%and is al so
avai l abl e from Al bany International Co. O course, other formng wires and
surfaces (e.g., druns, plates, etc.) may be enployed. Al so, surface
variations may include, but are not limted to, alternate weave patterns,
alternate strand dinensions, release coatings (e.g., silicones,

f 1 uor ocheni @dlagge®inc a)SUb§Ttaai'@|tY \@irieal gisppgition, r'@at%m"éj'cuﬂaﬁlﬁdotth@ forming Stil |

ot her sui t abl gatOranthAome thJ&pr%Hﬁée%%élttSl&ﬁﬁ ﬂH@ﬁé & bR &Yé’cﬂ@lb@m%%&“ bed
in US. Patent Application Publication : /0049153 to nbar et al.

The tufts fdRedimEg %qﬁféc‘h‘eﬁltcbl%mﬂﬁwﬁé@%'Sd@’%JbWW@d” e @it AndFeswiet &1 abl e

to retain thﬁor@%‘tdﬂ@ﬁ' f‘éhﬁu@%né‘é‘% %UPB@?\?AE&I&EW Pé‘tBlFéaﬁHrPNb dﬁ)d7ﬂ)@ﬁ9153
di fferent| ation in cleaning bet ween extured and non-textured side of

the wi ped | ttoDynpa ‘i’té’l}eFd”ﬁhl‘?H’ﬂore2éml§é’€BG'§%aP% FRECERADLHRPLPYIHERIS &MRIRY al | i ze

at a relati Wﬁulﬁplé'rﬁ’é’Mchﬁ\Fn‘?g dIehﬁé/ao%rl% Srehibce fstis 4 REFRrihl %rke%nfaos|ﬁ & dier m ng
surface, which allows themto drape over and conformio the contours of the

surface. AfthéRdtHey PIseebs ealaved] Anzaxamiiepf areh eheivcessl I8 €’5CHBed fPhe shape

and form t ufitgancEhf @'SZ@a%@Aéﬂﬁ:@ﬁo@ﬁuBl%tuérﬁﬁH'2005@)1@@?85&)‘1@&%%@‘3& aypon the
type of formn surface used, the tyges of fibers deposited thereon, the

vol ume 25 oYhighes dgorparated herejnin g entiedby 'E?fQiP%{W haetq f%ép BUBABRS-and i nt o
the form ng surface, and other related factors. For exanple, the %ufts may

proj ect ©rom t he 8 IRFCRESH Bpovenk imdeeddn cpiipip ﬁ@s%satﬁd%mbﬁ 08 THWep

mbl I It rrgt grs 'f ?t)e)@dir?b eaéﬁerrﬁr@%ﬁal@td’ﬂﬁd :m@reé)sampa@ega ffé}nwfgl | urﬁa’ﬁéﬁ‘m m%mgf] Ir?{n
apbou m I neters 0 | neters nera |ng, e u S
are filled PEAIRGUSAR é‘a'é'ﬁ?is?ﬂl?é t%%ra%yr%ﬂ“éwﬁd?@ggh ¥%§%F”dla9éf%lt % or

Wi pi ng and seFEEPBAG-form dimenSRhar élbmdike quftd gﬁajeoﬁngﬂdmﬂtheasﬁrea&byroe%e:of orm

web 100 has a first exterior surface 122 Seco d e t r surface 128.
At | east ond"Yeriqlatcotresnogp t%ﬁﬁ%@@gﬁé{‘stﬂﬁ%rﬁ}‘ ﬁ %r%'PP‘éﬁ:e

t ext ur e.15l n duifgee Fayf B& prmd@nsya anglhﬂaﬂceklélsthal?)phﬁfde@ smérﬂctﬁ)eh%s hras a
t hr ee- di nensi onal rface teﬁ< re that i n% es tufé ﬂrpeakg or offset
regi ons 124 p&%?@ﬂtﬂ”ﬁy PR DS 1l ‘?’%rﬁ“&h edAtY Eﬁ\,\bl&%’ﬁ}e@ fed ¢lhat ext ends
continuously in and cr Qss direct s of the cof b .100. 5
The. conti nubus. r BEFEH 288 TaPhasuice i prilccits Hop PGt PrPpdHelout
0.01 m |l i metrersn tiee BEIDENGBS mohi 2 gahierts ,5.@esn tradd. rhe pagemg igrorouainet 0. 02
to about 4 ml|ipneter and des n from about O, t o about
5 11 et enae befovH Sea & ot bR cMdlin e RRT kRRoRs BEhToHt of BiRERT ¢y n
t he t extalr edheatsaviihdhe samné @e&ém& coff in ttheen. cﬂfeqramwm chsicé vl gepakid bo trveal I ey
ratio, which,is calcul ated as t Or f, . the oyerall thickness
v Ged by tEETRAPPEY sienEhien Sonih i Bbs i et rne 1B 5t M. b Pob et al 1 y
has a peak tpeakabt eitsroat uoit afeapbetol Tie siiedteatmy ramgeshona empott n&ntns if rom
' par i cul dPCRTRI o DAEPER TRl Bonsehrudt i e e Ph Pebout 2
include wire weave geometry and processing conditions used to alter the texture or
25 tufts of the material. Exemplary of these wire weave geometry forming surfaces is
the forming wire FORMTECH™ 6 manufactured by Albany International Co. of
Albany, NY. Such a wire has a "mesh count” of about six strands by six strands
per square inch (about 2.4 by 2.4 strands per square centimeter), i.e., resulting in
about 36 foramina or "holes" per square inch (about 5.6 per square centimeter),
30 and therefore capable of forming about 36 tufts or peaks in the material per square
inch (about 5.6 peaks per square centimeter). The FORMTECH™ 6 wire also has

a warp diameter of about 1 millimeter polyester, a shute diameter of about 1.07
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15 and about 70 tufts per square centineter, and in other enbodi nents, from
about 5 and about 50 tufts per square centineter. In certain enbodi nents,

t he t ext weaotiaf7az7m web wi | | have from about 100 to abo®rCTAB200Q0552T tS per
square nmeter, and in further enbodinments will have from about 200 to about
10,000 tufts per square neter. The textured coformweb nmay al so exhibit a

t hree-di nensional texture on 20 the second surface of the web. This wll
especially be the case for | ower basis weight materials, such as those

havi ng a basi s weight of |ess than about 70 grans per square neter due to
"mrroring", wherein the second surface of the material exhibits peaks

of fset or between peaks on the first exterior surface of the material. In
this case, tlMeiAre PGSR ha MaRinaledis peenedRiiity whtapresuinatelr 458rmdBws as
above 25and @ugs f¥ham) aéﬂﬂsrq.ntap&%eﬁéf é%ug§t2%emlr'ﬂ@te‘?§(@0’8?fn%”armaér?f)béﬂ val | ey
dept h. Referrlngaalnto 4, in particular enbodi nments

t he conti nudligd PERRERXIM2 |yc%%f"|\%<§ era@@mﬂ%y fargings suiisice eugilags 6em theyi ons

127 that eXtﬁtE%yQﬁféHdinBﬁélSéd’ id meafbrduﬁg%req*@RmrrE@ﬂtw Q0, whith hak thasin
i ntersecting an fset region 124. Another indication of the nagnitude of

the thred dl(‘1%ﬁts<?f&'i’8}"i wstandﬁrw et PPLSALRE 801 (2RaUbA &Y 4 HENAP aeh v
of the uni ntsﬁhéﬂé%e@uﬂmé%@) P8, ﬂ(%ﬂltlﬁ?‘ﬁg%&ﬁf%@?rorfahﬁma' G e6RS" yur%na@fméme

unlnterrupt reglonlnt e direc nperpenlcu ar to the direction D1 in

whi ch the udﬁ*?ﬁ%ﬂﬁtﬁa?@rdsm@@? &antimeteryaich HerefpieneanabiengfdPyaing |3WQUtaﬂ10Q)f f set
region) to tfeompeid pé’r‘zs ugf'e g @bduets.s %gél%nﬁerl&ﬂja(fé@@&lﬂﬁ&gr)aﬁ thhe

| ar gest di nmension of the offset regions in direction perpendlcular to
the directi dRREN3l: W"@@&%SBWTWWQWW'S@RM@@H ‘aSrtiefehes 3Pe®but 0. 01

inches t1p akped oP47R arfaqb%o Srfbsiablon NE)aﬁyﬁrﬁ@ﬂ@tléﬂép@oabﬁ%u@eoéthbﬂches to
about 0.5 inches, and nore 5 desirably in range from about 0.08 inches

to about O. §°"|”H'&9hé§reslﬁf‘dp&tl”chéﬁll(ﬁ19 UL ﬁJ@ItﬁSS LG heayales §MAOYRE: 8P be in a

range from ap@ée Qaratiofls #BUIcRBde,dBR drallaY lihited t6,281E8nJté WBAB Palttes05
inches to about 0.5 inches, and nore desi rabléd;n a range from about 0.08

i nches to alfbainalE 3trand KEEENSoNSy APIEATRICaRtINGSHISH- mEHiEenash dugragagmicals,

addi tional | yet®% QatR Hisaibhfioh BEatiRARNGNAMNBEIKE! Wil efhdrediifBR foldhmihb@ extend
conti nuousl y in a second direction "D2" without |ntersecting an offset

region. 1on SUFaFRS datamaynbedemeleyed rendgseiged enpdhii atent ABPisationyt

ot her angl epumyatiech3®. beoysesb153heDdhpmnrspens of the second uni nterrupted
regions in relation to the dinensions of the offset regions nay be as

descri bed abovg e tLgi%G‘oﬁrﬁé’dSEydlh@i rﬁélwldepﬁt];%ﬂs Ejl%glbl@étﬁheréﬁfré&@ beaé o lftﬁnV\DVgn
structure na e us 1 n W de varl et article or the we
oy be | ncon BN asked sBape A6 B coraur ang-orpYiae v lpHizgn I

abeJr 3i ngbV\/ailé%fnlrfgrbeﬂwé‘@TthUtéutd%d aﬁlﬂc’hﬁﬁlt@&un@ﬁ smrm tiedbwipebr i balietédcihas

I NCl ude ut are n

re absorb articl such as
i aper 5 20 1 diearirs Bameloubdnp B il snEue SRUH o e of but.
f em ni ne hymeﬁﬁﬁtlorﬂ&gﬁﬁlﬁéﬂ?ﬁmmﬁ(ﬁﬁgw wWiidh ébn@w;s thér ko a@pelcﬁfw ﬁﬂnd/\@cﬁffombaby
W pPEes, mtt w pe n S ort apbsor 1t rtic ch
o rent o | 1 At corfiigs SPinb Shiimie, ARG B8 ibERey Shalsa e 4% Taa s il pent
dr gpes f and thr@dmai avd es; tufiS)G'dei‘sﬁireVarmeshﬂpQGUTShe fdsomhg mgtsadetpeah§3porpouches,
an SO ort

o oo 0 g RS oS PL SRR TSk PR s Mt HEohid o o2
25 of below wire air vacuum used to draw the fibers onto and into the forming surface,
and other related factors. For example, the tufts may project from the surface of
the material in the range of about 0.25 millimeters to at least about 9 millimeters,
and in some embodiments, from about 0.5 millimeters to about 3 millimeters.
Generally speaking, the tufts are filled with fibers and thus have desirable

30 resiliency useful for wiping and scrubbing.

Referring to Figs. 3 and 4, a textured coform web 100 has a first exterior

surface 122 and a second exterior surface 128. At least one of the exterior
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25l n one particul ar enbodi ment, the coformweb is used to forma w pe. The
W pe may be forned entirely fromthe coformweb or it nmay contain other

mat er i al swo=tin7a9fi | ns, nonwoven structures (e.g., spoabaRzd1veis79

mel t bl own webs, carded web nmaterials, other coformwebs, airlaid webs,
etc.), paper products, and so forth. In one enbodinent, for exanple, two

| ayers of a textured coformweb may be 30 |lam nated together to formthe
W pe, such as described in U S. Patent Application Publication No.

2007/ 0065643 to Kopacz, which is incorporated herein in its entirety by
reference thereto for all purposes. In such enbodi nents, one or both of

the layers nmay be fornmed fromthe coformweb. |In _another enbodi nent, it may
be desired tsdaeasvhasea dhreedinagnsiongbawfacsttexigalnfido s, frstiogtancea thestist s hands
and a noi St?é?('té?i%r Qrfsct vﬁ@hbw ﬂh'réwa.%ehaaﬁalf@ﬁal@@%kt@feﬁhéteﬂcmeeg hftsWi pe,

or, where the wpe is provided as a dry w per, to provide separation
bet ween t he R§gKs:'§ OffgRtdegions %eﬁemdlwwgralylfror@ R&eNtinyioysreion 12xthel up by

the user. | nyaheb ceAGRRUsHM %@m&trﬂﬁ@bncﬁ“émé@\d%ctﬁinél&‘tw 8oféim Webmopay be
| am nated to a surface of the coformweb to provide physical separation

and/ or  provi e FangaiusEsionei25pPapeRYs adhickassr(T1R)pBYsY VB ahef G0 be

included to m.mﬁ{e@‘a@% apser 5’%“|Wfé@é?§cdés\/rabl9'rbﬂ@ﬁg @ bb&tm@?%ﬁﬁoﬁu
absor bi ng Iarﬁ liquid spills, for the purpose of provid a wipe with
m

a 10 great dp %ﬁda%m&@ys'r%mr@rﬁmtwedabogh@r@3afeoﬁttquz)ﬁar|n"'wwt@rrsn al's may

be attached ¢ trlaRaGed oF @Hé"ﬁ%gHﬁdd&oﬁﬂﬁ‘eé@h{%‘hglomﬂ%ﬂh tth'b %rédﬁ'e‘x{e@igr in the
art, such as by thernal or adhesive | am nation or

i ndi vi dual reiffese(al of the sefeem iwebria e P‘%?kftad’é'”‘é\b?@tt'ac‘ﬂ’h'ﬁ@'% %ﬁ"&t‘ﬁ‘t% aslﬂﬁgar dl ess

of the mgt erhd & tAé opérawﬁékﬁésytv biviRd thyand oé@tdasthwn:paﬁvhém%xﬁ@éd $harei ght
of the wipe is typically fromabout 15 CGenerally speak ma the overal |
£S

basi s wei ghtCoBF™; WeP ctypiedln hahRoReak & valayuradioj @ PQH% AHUESSLON I’ 0 about

500 gsm ancmmfdfnds florthisdut 0.1 (P EbARA tand Tn @3 Met EmBEMENE ORo@SdBousNd
still nmore particul arly from about 25 gsmto about 150 gsm Lower basis

wei ght pr odt? ¥ Reyt Be partlcul arIy well suited for use as light duty

w pes, while higher basi ducts be bett r adapt ed for_use as
20i ndustrial wi p&sParticu ar e T}g ﬁﬁﬁeﬁg@g‘i fogm, el w &/ %’Pafgﬁ%ﬁB%‘ft 2

[ nCIt udi nllg btdndl"ubbui T(Fﬂutftg@l)et' @que@@ﬁ?ﬂt%été’rhﬁhcﬂ gﬂd)tagr, erﬁb(@i_lmeﬁt@u@érg,about 5 .

rec angu ar, or irr e acC I Ndl VI dua pe e arr nge in

T oraod aormdeahont SR el SAERE Genlacn 1P gisvish eRecdRRRR: the Exbridis

stack of wetcofdripeseb ﬁglmvéﬁidgedbmnbog@babutczmsocm)rt@fty\@bﬂ sdUaeVmetdr, add those
an | NCl U

skilled in th rt , z-fol ded, rter-fol ded

Sont | oar ar oLl eBBogiERnts wikseve ampaout 2h8 S R R ha Ber Siter de

:c engt hbof f rrgétbﬁh'(hgtteﬂutzdg et web rﬁ@nélismékﬁlbﬁ a thrgk- cuumeagaﬁaleesﬁ@@l érent s,
roma t t o about ent i t e ave  ahn

L W R Rl S N A

enbodi nent E ,wéu?mma@mgd slibh b@tiﬁi@@lﬂﬁavﬂ? a b%@lsﬂﬂélghtr&ﬂe%é?ehanTétﬁ)uiiVal@bnﬁﬁ f ol ged

vmpesma e ace In t elnterlor 0O a cont al ner Su c tu

o e DRSO BET fhndd bt Ry o e dhs sOeast FH2fe AL Ui Patvi

Al ternati Ve|ekh|btt§l@ewspﬁ&eﬁ6NbdtW§émd@al@ ohONt ififdt @i risit surfaceof tatraateadl. whi ch

has perfor at ?hIS cgseé V}ﬁe valley (Elepv\ﬁ %elsaﬂgasvl\ﬁédcpor%a}/h g)?teﬁlcgrr&r%ggs IaQ a 0\%t ack or

25 and are then added together to determine an overall material valley depth.

Referring again to Figs. 3 and 4, in particular embodiments the continuous
region 125 comprises a plurality of uninterrupted regions 127 that extend
continuously in at least one direction “D4” without intersecting an offset region 124.
Another indication of the magnitude of the three dimensionality of the texture is the

30 ratio of the width “W,” of the uninterrupted region 127 (measured as the largest
width of the uninterrupted region in the direction perpendicular to the direction Dy

in which the uninterrupted region 127 extends without intersecting an offset region)
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24 wound into a roll for dispensing. Various suitable dispensers,
containers, and systens for delivering w pes are described in U S. Patent
Nos. 5, 78802F0/we7Buczwi nski et al.; 5,964,351 to ZandePCTABURBQPFI3IDM t 0
Zander; 6,158,614 to Haynes et al.; 6,269,969 to Huang et al.; 6,269,970 to
Huang et al.; and 6,273,359 to 5 Newran et al., which are incorporated
herein in their entirety by reference thereto for all purposes. As
descri bed above, the fibrous nonwoven structure is manufactured to have a
first side with a textured surface and a second side with a substantially
pl anar surface. This results in a wipe having a first side with a textured
surface and 10a second side with a substantially planar surface. The
present i nvépthowidmyWheofies piset egienssiFbneasured s bedawest dmengon 6f | owi ng

exanpl es. Tqgd JMeLM n¥eiht the! &Yécﬁ@ﬁ %rﬂeﬁgﬁﬁlambtthéld?ﬁé’cf@{ ®, ﬁnlw'zﬁn)e is the

wei ght of a polymer (in grams) forced through an extrusion rheoneter

orifice (0.WLRdirRMs ¥V JRaY BE )N ﬁﬁ@?ﬁesftm]‘ @99@(9 Pbingheplpdakaut D760N¢ieams in 10

mnutes at %@ﬁ%blwﬁﬂmeas%r@eh%w 8boltNelbs ah@fbs hapdm! b.51 hewed alng WRfke
measured in accordance with ASTM Test Method D1238-E, Thermal Properti es:
5 desirably in a range from about 0.08 inches to about 0.3 inches. In particular

embodiments, the ratio W{/W, may be in a range from about 0.3 to about 3,
desirably in a range from about 0.05 inches to about 0.5 inches, and more
desirably in a range from about 0.08 inches to about 0.3 inches. In particular
embodiments there may additionally be a plurality of second uninterrupted regions
10 that extend continuously in a second direction “D,” without intersecting an offset
region. In a particular embodiment, D, may be perpendicular to D4, but other
angles may also be used. The dimensions of the second uninterrupted regions in
relation to the dimensions of the offset regions may be as described above for the

first uninterrupted regions.

15 The coform nonwoven structure may be used in a wide variety of articles.
For example, the web may be incorporated into an “absorbent article” that is
capable of absorbing water or other fluids. Examples of some absorbent articles
include, but are not limited to, personal care absorbent articles, such as diapers,
training pants, absorbent underpants, incontinence articles, feminine hygiene

20 products (e.g., sanitary napkins), swim wear, baby wipes, mitt wipe, and so forth;
medical absorbent articles, such as garments, fenestration materials, underpads,
bedpads, bandages, absorbent drapes, and medical wipes; food service wipers;
clothing articles; pouches, and so forth. Materials and processes suitable for

forming such articles are well known to those skilled in the art.

25 In one particular embodiment, the coform web is used to form a wipe. The
wipe may be formed entirely from the coform web or it may contain other materials,
such as films, nonwoven structures (e.g., spunbond webs, meltblown webs, carded
web materials, other coform webs, airlaid webs, etc.), paper products, and so forth.
In one embodiment, for example, two layers of a textured coform web may be

30 laminated together to form the wipe, such as described in U.S. Patent Application
Publication No. 2007/0065643 to Kopacz, which is incorporated herein in its

entirety by reference thereto for all purposes. In such embodiments, one or both of
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20The nelting tenperature, crystallization tenperature, and crystallization
half time were determ ned by differential scanning calorinetry (DSC) in
accor danceowntin7A8TM D- 3417. The differential scanni ng earaBloredse7ovas a
DSC QL00 Differential Scanning Calorinmeter, which was outfitted with a
l'iquid nitrogen cooling accessory and with a UNI VERSAL ANALYSI S 2000
(version 4.6.6) analysis 25 software program both of which are avail able
fromT.A Instruments Inc. of New Castle, DE. To avoid directly handling

t he sanpl es, tweezers or other tools were used. The sanples were placed
into an al um num pan and wei ghed to an accuracy of 0.01 mlligramon an
anal ytical balance. Alid was crinped over the material sanple onto the
pan. Typi calthglayeremarbe forped|fons thgegoforp wete dn anetet ¢pbedimenle L3RRS ghi ng
pan, and th%efsfr@@fospm.e@ acéﬁrtatlrpaﬁ‘\%ﬁmb%tl% BEMRALS ArsNeantGiphiNg pan

and covering by t ferential scanning cal orimeter was
cal i brated d%‘?'ﬁ@”'&ﬁ qrrﬁﬁ‘?%ﬁﬁ'%'ﬂ%'d maéﬁaameawphe%&mel Weecer meere & wa

per f or ned, %p@%sﬁrrowaééﬂ aksh H@%Pgﬁrté‘tpkdiﬂjé@éﬁé%tloﬁ%et\k% el fs2re Rbh@d

scanni ng cal orineter. mat eri a |l e was placed into the test chanber of

the diff&r el “%J&amli thgt sheing ABAN80 YrobY thedtsehdn suftcasssetpeddiionahan was

used as a re{oﬁwgv&estrﬁturetcﬁ&nmr}a 8 I&HMaldt i £ sRPaEUSH the CBMrMREE o PEr
m nute nitrogen (industri al fgﬁg e) purge on the test chamber. For resin

pel I et sanplREaVidq AaySiahppRIa o prﬁg'dﬁH'@@ﬂahﬂrv@tsorapez‘ﬂ%m@teert #ypuy hat

began with apmRqHLY él?é Bk 'M%ﬂ.ld%fj td hm%ré‘algé%%rbéﬁ’t capabiy, EMdroMare BYrpdséd r st
heating period at 'a heating rate of 10C p mnute 'to a tenperature of

200C, fol | oV RbEYrbINgolaglj ||06Ut51r aRillssrProfer t”l‘% PYERPEE ©f ArOYHOT & YiPe3 Wi rfut es,

fol I owed gby gaeétef $|%U|90@ébd&iy PEYHed ea¢p|®eeOOAubﬁlgadomtcﬂapfmét%l@%ayn puite to a
tenperature of -25 | owed by equilibration of nple at -25C for 3

ni nut es, andﬁtt@ﬁwI g the ERfREM M@thsrﬁ@ %‘é{rm@ﬁo%l‘”%’v%@amerfé(”'ﬁﬁﬂréthéfa"ﬂ@@;Cfber
mnute to a dseppeniahial @r HdhéfRC 1anihhtidre ot lbeadmgsmfruméMnuhn@aﬁ%aw#M

centinmeter per mnute nitrogen (industrial grade) rr1)urge on 15 the test
chamber . Thé"?“@guﬂ‘ fa§e\)\%Faéetmawcm%ne@épad?wrﬁﬂ@ss( ?fé NINARSAP" PAPGRSSES S 2000

anal ysi s sofinaddetdfRer ;) wipk! e bgﬁgtwé%rﬂdofaﬂﬁe Wisans ithpiesyt fishm r@jout ng and
crystallization tenperatures. time of crystallization was

separ at éify deANSraiyRPGN)Y.riBe OVRG! DREisgigtef dhe ooform neRweven siHcke is

quenchi ng t hens apmlta of gsamot ddubBHE gﬁﬁ saPindleypariiculZ RAE abBlte1 7 gsnb e DSC t o
a preset temperagure, maintalning fhe sarr{r)le at that tenperature, and

al Lowi ng. t heDeHgiasm. eRd SHlampie, Bar G el oput 15968 HEAoULAR] BFRed at
two di {1 er enfouoPHBgE Aidkfftoroduct maj BBGAIHGOGI Eiadacleessd g dept .

heat generatlon was neasured as a function of tinme while the sanple
crystalli zed"iPgh evhilecAigipabass w&c'%awo%c;s rP%%YsQPe%P%ﬁcPd?H@dt foﬁélsﬁh?%h

di vi des 2025 .ﬁdlgtr@qaa,lpegnto two equal areas was defined as the half-tinme of
crystallization. In other words, the area under the peak was neasured and
di vi ded i nto twoTRgudpe aﬁa@aéss@uh@g Jdfietyt bMehapes) mclulimg Bltans aithifed e,

G e BT SR MR MR R S A
faster the aiiysihadyl bgatrafged At & faltle® cohfiRifatdacanasstatkdazahd on tbepetiat ure.
other to provide a stack of wet wipes. Such folded configurations are well known to
25 those skilled in the art and include c-folded, z-folded, quarter-folded configurations
and so forth. For example, the wipe may have an unfolded length of from about 2
to about 80 centimeters, and in some embodiments, from about 10 to about 25
centimeters. The wipes may likewise have an unfolded width of from about 2 to
about 80 centimeters, and in some embodiments, from about 10 to about 25
30 centimeters. The stack of folded wipes may be placed in the interior of a container,
such as a plastic tub, to provide a package of wipes for eventual sale to the
consumer. Alternatively, the wipes may include a continuous strip of material which

has perforations between each wipe and which may be arranged in a stack or
24



W pe O eaning Test for C eaning Pickup Percentage: notion involving
cupping, wiping and lifting using the apparatus 300 illustrated in Figs.
5-9. Duriwg@2he7tmst, a nodified ASTM 6702-01 sl ed 305 wcrhBzo1weis2w pe
attached begins noving forward at a relatively slow rate of speed (40
inches/mn) in a horizontal notion. The sled 305 is connected to a drive
source (e.g., tensile 5 franme cross-head or a PLC controlled drive notor -
not shown) via a |lanyard 310, as depicted in Fig. 5. Shortly after the sled
305 begins noving, its leading end 315 is lifted upward as the wheels 326
supporting the sled 305 encounter a first outer ranp 320 on an outer rail
326 having a height of 0.48 inches. At the apex of the 0.48 inch first
outer ranp 3@ndtiRE 3| ed fQoSlisppeEng Vigriaus Suli@blendiRed)seis, contpingss cattls down
the first oy eenisargp diferkd GRRLAGE @es%ﬁsédme Lﬁgrrwaeen%?@os tdwe”s £ANEJ nues

wiping the Feclone in a horizontal fashion for about 4.25 inchés (when the

wheel -rai | QRs2VEsl ah3b 5.H6h32) todansies 62303 thgaaren § BRE Ttrindlayaesd out er

rails 326, 329, a@dZG@t%QpﬂonlgudlquEt §Ih06 96@@7@ ff'@l—%ﬁﬁséttﬁ %’ﬂg 65773 Merare for
the test, the renpvable test i's placed on a 15 |aboratory

bal ance &nd Neyenae et oﬁ‘rﬂé?:POfR?r@tﬁé hgeedr Bstheip epirelyr nfeferprece Betetg) at e
350 is 8.75 haNRepdseay, and is located 5.63 inches fromthe back edge 308
of the apparatus 300 Wth the plate 350 renmining on the bal ance pan, the

bal ance is zeroefstdesbaed hbsvenehdfibradt rdhvoRe@is@uctifiis Blaalfctubed t@ Of
Fecl one 13 - Brown, a sinul ated feces formulation mxed to a ratio of 1

part Fecl onda's TRt sidewtog teiyred; suriage @af ¢t seqaadrgideWitBer SYRSRIMEM xi ng

instructi On?plarﬁiﬁduﬁé&nTﬁ%tréwﬁg% A e I@a\/ﬁ%Célfn%Véld@G/ﬂh ditealelysugBéPakde t est
pl ate. Pl acement @f t he Feclone is ent er% along the length of a 0.75 inch

x 2.63 itfch &36EAN S'QPM“?S%”F@E‘B@Q&’%FB Gately 5.95 inches fromthe

50 9% o 15 SPBeL) U8Rl el B3R GR P B B 4iEeCL™

wei ght of t Helldnwee] @eengedrpl e is recorded to the nearest hundredth of a

gram The test plate 350 is renoved, the balance is re-zeroed and the test
pl ate i s i ngieat Methodack i nto position. After application of the Feclone to
the sanple area 330, the sled 305 is manual ly positioned near the maxi num
forward positi onMediFlaw faetespeci nen nmounting (see Fig. 5, left side). 30To
prepare a w pe sanple for testing, a nonwven structure wetted with a

| i quid sidl ution iTke dielt Baw rate AMBRI)nisibe wejight dfrec helymendini graas) orbedt! to a

sled. A si ngll]r? %j‘(’l BE ekfuddd AR eMdtiRcd Wd2Blind{ GialnB& WhdlPsudhdishioly Pe

bi nder clips
load of 2160 grams in 10 minutes at 230°C. Unless otherwise indicated, the melt

flow rate was measured in accordance with ASTM Test Method D1238-E.
Thermal Properties:

20 The melting temperature, crystallization temperature, and crystallization half
time were determined by differential scanning calorimetry (DSC) in accordance
with ASTM D-3417. The differential scanning calorimeter was a DSC Q100
Differential Scanning Calorimeter, which was outfitted with a liquid nitrogen cooling
accessory and with a UNIVERSAL ANALYSIS 2000 (version 4.6.6) analysis

25 software program, both of which are available from T.A. Instruments Inc. of New
Castle, DE. To avoid directly handling the samples, tweezers or other tools were
used. The samples were placed into an aluminum pan and weighed to an accuracy
of 0.01 milligram on an analytical balance. A lid was crimped over the material
sample onto the pan. Typically, the resin pellets were placed directly in the

30 weighing pan, and the fibers were cut to accommodate placement on the weighing
pan and covering by the lid.
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equi val ent) along the | eading edge (nose) of the sled (near the front end
corners). Two additional clips are used to attach the wi pe to a piece of
0.5 inch woQoB/i7mzh al um num angl e nounted to the back ecuaBmfiobise7s! ed.
Care is taken not to stretch the wipe during nounting. Wth the w pe
nounted, the sled 305 is returned to the 5 opposite end, taking care not
to disturb the Feclone sanple. Test start position is with the back end 370
of the sled 305 flush with the back edge 308 of the test apparatus 300 (see
Fig. 5. To initiate the test, any |lanyard 310 slack is renoved and the
notor that pulls the sled 305 forward is activated. Wen the sled 305
stops, the test [IJ_I ate 350 is removed and rewei ghed and a Post Test Weight
is 10 recorded. Thedifemiypescaapiagicakrigpterivas ﬁ%‘bfﬁ%uﬁ'égtaﬁé”@ll@afﬁ?ﬁﬁ‘b pi ckup

percent age. sTé}ﬁjan ckyB fsbiind &?%tlbﬁ%@lp%kfbﬁﬁﬁﬂ a@%efsé‘rllﬂe‘a"\’ﬁ théjoSéﬂthQ Pi ckup
Percentage (% Post Test Weight)/(Dry Plate Wi ght + Fecl one Weight)x100

15Prior to S'U%@d] ffe diderentiq) scanning ﬁ'%t’@@e%M“%@ﬁ'eﬁ@”W'Q Wa%plﬁp?qj'”ﬁét er gent

in water, thga ddtRRSHLM 6fhhéjHﬁffefénltlﬁlcgc‘éﬁﬁl%cﬁlqum@fére& testing, and 88 eWip} Ng t est
described herein is a nodification. of It 'I's an inprovenent

of the ASTMRa8sYas Hgpq aap rpleredgsAk 9RYne WasdIn $Yithca pasekic\eplimgiea®es on,

particul arl ymihhe ﬁi‘% ém AbustridTCdrags) s%rw{ tét%h Bel. IHdr: rebihapellefind
swi pe 20 achl on. b (I udrelscrlbedﬁlléwrélJ ASTM e 3 ?rg evvas urseeldalggpeore t he

test used i rbanhles. é’ﬁﬁah?ﬁf@ﬂl%ﬁ CO9liRY REAGTE é‘@sf%? Ob’ﬁ'@ t%'i]rtb@st@@aﬂf"‘"thh@% t est.
Referring tdGhi8stior (ﬁnlﬂe(sohaﬂ%? tb hQB od, hféu&/l/&)d b?re?%rs@fhetahﬁg Aelidh 31 6702- 01

desi gn was maintained, but the sled material used for this testing was
al uni num THeateqtrate of 10?@ PeednBOB aisa ttappechture siPOOTE, follewad, byver

whi ch Waﬁ)her uﬂ%ra\ﬂgs oqL{ﬁe%%gtsggg‘l@ﬁel %6}99& ist Pollov%g(g %Xpaerﬂ'rsqec%fgllr\{g. th

vari ous W p res ‘ace
addi tion, a petidd ian a lvoslinky 2te oictoe alpermnnmntewgltanpmtlmldemﬁoasfomd @y\ed

above. The total sled 305 weight for the testing described herein is 1,065
g. equilibration of the sample at -25°C for 3 minutes; and then a second heating
period at a heating rate of 10°C per minute to a temperature of 200°C. All testing
was run with a 55-cubic centimeter per minute nitrogen (industrial grade) purge on
15 the test chamber. The results were then evaluated using the UNIVERSAL
ANALYSIS 2000 analysis software program, which identified and quantified the

melting and crystallization temperatures.

The half time of crystallization was separately determined by melting the

sample at 200°C for 5 minutes, quenching the sample from the melt as rapidly as

20 possible in the DSC to a preset temperature, maintaining the sample at that
temperature, and allowing the sample to crystallize isothermally. Tests were
performed at two different temperatures, i.e., 125°C and 130°C. For each set of
tests, heat generation was measured as a function of time while the sample
crystallized. The area under the peak was measured and the time which divides

25 the peak into two equal areas was defined as the half-time of crystallization. In
other words, the area under the peak was measured and divided into two equal
areas along the time scale. The elapsed time corresponding to the time at which

half the area of the peak was reached was defined as the half-time of
crystallization. The shorter the time, the faster the crystallization rate at a given

30 crystallization temperature.
Wipe Cleaning Test for Cleaning Pickup Percentage:

The cleaning percentage test is designed to simulate the actual wiping
26



Al so, the sled 305 has been nodified by two sets of tapped hol es added to
each side of the sled to place sled support |egs 360, 365. The front hole
sets wer ewBQdriwd7vzd into the side of the sled for #8-32pPholiIBRiapieTXi nat el y
3.12 inches and 3.49 inches fromthe back of the sled 305 at the m dpoint
of the sled height. The back hole sets were drilled into the side of the
sled for #8-32 holes approxinmately 0.19 inches and 0.56 inches fromthe
back of the sled at the m dpoint of the sled height. The front sled
supports 360 are bolted into the two front hole sets, and the back sled
supports 365 are bolted into the two back hole sets. The front of the front
sled 5 support 360 angles forward at an angle of 45 0.68 inches fromthe
top of the frReJioN iIBYQNING Gupring. vaBIDg and lifting usidthefanpreatys 80R illgplaated ippor t

360 angl es fli%ré"’%f@ BrirdN th%nl%le DOfodied ASW\}P 6f70@mt§\§d @953\/\9% ém%t f\/\fl&nt sl ed
support 360 he front sl ed supports 360 have a total ?ht of

i nches. The aétaetp@%b@m%mswaeﬁ%rwaasa%@atyetyeﬁlaﬁtatefofzpq@ Mngesiont and
are strai ghtip 4Q4m6harhotie THeodikq 8ol |§3§&%e§ﬂe@CtosaUW§o%r&5 g.3RAsMave a

slot near their bottom portions. The slots are 0.18 inches vvlde % 0.28
i nches I@ng frampegressheadsorg ELGoatroliedfiyatmetae— RAEIoYM ¥@ 4 lkayardciiPact t he

rails at t heasb%lcﬂﬂ)‘ |H§F|%'H5l Sﬁaﬁly%ffteF e s‘i&ﬁﬁOS Jéb%élt%\ﬂhé |l%rI€edPr§bSér'ﬁd oned to
have a cl earance of i nches above the rail wheel s are netric

track rol | ersliftecbupyarg asthe "\’15‘98|8rﬁ¥5vﬁl18@0”'5916h9a$'6d 3@@ epGeHNteA Bst PWRT

McMast er - Cargmpupl oh 49 outeCRAiCeEPRaitg a PRight Bﬂmgrln(ﬁ%}x‘lﬁl@e aa] omeel s 326
contain a stud that fastens to the supports with a small nut. For the front

sl ed suppor t&43éweh M&é%erSW%ﬁgoaﬂﬁea@t?é*&% t3Reede URUICs 2P ipshesiigi de

(towar d Rc hjeREefaRMNdWr ihBeirst Rér 350 @8l cEMBBOS FRcIBRE saMbReSSD, 3héh
attached with nuts to the outside OThe basi ¢ test apparatus 300 is

depi ct ed i n QAlESeHBINg B ReAaDs i afhetizond fshion for aJPHBt tPeIES AVIEReW Of

Fig 5 shows thdigheéiadil gPisi003NBCHRS betdidceRRl bioRg thd MRet fit oldbahfs nest | ed
into the top surface (the surrounding surfaces are nade froman oil

i mpr egnat ed 38t é49 &1d %QPFP'%JU%$%CSFWDF’O‘F%G@%Q pl at e 350 has two blind

hol es on one end_(not sho support | ocati ips to ensure that the
plate 25 is pre#’s@??arﬁoé’li{’]tth%r@%t flag T EW‘@Y%;)"’? degt, &gt (id?iﬁlﬁfegng?n ¢hance

that thest esébd@étatwbaéﬁbeeéwm@wa gnote&tdeﬁhtowhbme@ebsﬁmu gf@p nteate@t edge
e tot

surfaces, criti revent bin sl eg ard
when the sl &Ptgégbf B&W‘f@%\?f‘%@i‘d 'E Og??'teg %& C%‘P?of\r/%“ ﬁ@ £ do gi%
arrangenent th@@ﬂpérgtuptﬂob Wi tﬁé Prhtes3950 FerriaMaingl on the bhianyapsh, 3 bhlaataides a
tube 410 that is checglet F torI % t shown E gg einds f the
Llbe 410 ar & ZFREGHRAORS NenEeigntel B PR FOUn6 RS bf & AbIENBE 385 so ¢ hat
the | anyar d Eé@n dosimuniéd feess forinbRtismmMMedl takaatidd1 part Feclone to six parts
20 distilled water, is mixed per vendor mixing instructions, and then extruded from a
60cc syringe directly onto the test plate. Placement of the Feclone is centered
along the length of a 0.75 inch x 2.63 inch sample area 330 located approximately
5.95 inches from the front edge of the apparatus on the test plate as shown in Fig.
5. (Feclone 13 — Brown is available from Silicone Studio, Valley Forge, PA). The
25 weight of the Feclone sample is recorded to the nearest hundredth of a gram. The
test plate 350 is removed, the balance is re-zeroed and the test plate is installed
back into position. After application of the Feclone to the sample area 330, the sled
305 is manually positioned near the maximum forward position for wipe specimen

mounting (see Fig. 5, left side).

30 To prepare a wipe sample for testing, a nonwoven structure wetted with a
liquid solution is die-cut to 4.5 inches by 7 inches and is attached to a sled. A

single wipe is attached with two (2) % inch wide, pinch type binder clips (or
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Fig 5 al so shows that the rails are to be fastened to a base plate such
that the right side edge is flush wwth the right side edge of the top

pl ate. AlwWO2nutwE7i/mat the sled rides along rails that ciramgB2oiivessefed

el evation at the beginning and after the end of the w ping sequence, and
that the initial speed of 40 i nches per m nute changes to 250 i nches per
mnute at the apex of the first outside rail incline 5approximtely 6.19
inches fromthe front edge of the test apparatus. A detail ed view of
the outer rails 325 is provided as Fig. 8. The front sled supports 360
travels along the outer rails 325 and provides a first outer ranp 320 to
sinmul ate a consuner cup flat area to sinmulate W@é and a second

outer ranp wylvm@n&aﬂﬁﬂgdhe?qadmglwedﬂowi@fmepséed near 1 Eontean |comEr). 1 un

al ong a | i negyy p@ditbnal BidNHetU3ed t&Hfté(&u MB‘WE)Q td 9 ;ﬁéd’eaéffo &iddnreb 50HEer ranmp
320. At this point, the outer rail upwards fromtheir initial

hei ght defi r?élumayma?r@tﬁqr@av@e@w Hleebaﬁktsfﬂeapfrt%‘%lﬁlﬁg Gareds fakeRn nokin Eradeh 4. 75

i nches fromydgidaglfin @dﬁ@urfnﬁg \@/ithttﬂs@w%n%@me& tﬁ@s%dcm\f@)FetﬁHe@'t@ twuth a
radius of 0.8 inches centere i nches fromthe bac dge 308 of the

appar at u$ 30WPPEIECHNhPkinsheaP mm%@ﬁtg'm thef Fesing sWsTesaﬁ@ﬂrwwpmmg 15

to its initigh feighk AU & ﬁ@%@o@'ﬂﬁﬁ ﬁntM\‘tﬁé‘ bﬁcl( @H'Qéléo@fof Ihd Reh
centered 6.19 inches fromthe b :Earat us 300. The i nner

rails do notaPpareis fsed Fig- ﬁ)hT%'rwtmfhe t?ﬁh@”y Jﬁmrdt W slagluisigmared ng edge

307 of the sénadthé%otbr%ea'i Junmﬁé BRAU R {ondardus f #6Gat8@OWhBA S Sideesds W ped.
The outer rails 325 then pass along a |inear path so that the test sled 20

passes acr o$ionshéhg @f Pl@ée SaP iacemasd HY rRyveigseenda dust dest Weiphdi '%k up

the mat efy alreBldl WeRCsbANEs Sérauk(%&émghn@ AP MErTé | BB. cBbnihfi Bic
both of the outer rails 320 ranp upwards at a second outer ranp 32 from

their initidereeetagst defined by a convex circle with radius of 1.93 inches
centered 10.97 |ﬁches frogpthe front t%g olI t he apparatus to a concave
circle with a radPggickyp gigangy g falsulates asdahafSed 13. 49 inches fromthe
front edge of the appa rat.us ach hei ght of 1.3 inches. The ranp
has a total |ength of %”’@gFﬁg%geme”%ge?&?det ailed view of the inner rails
is provided as Fig. YPodhRest Wesghty(@ry Pladl B/epis $ Fallong Vieiyhtpgao path unti |
both the of inner rails ranp upwards at a first inner ranp 327 fromtheir
initial 1%eight déﬁbmtecbubye@enbman@ testptdtes wiet waghadiwith aomild .d8&rge3® in nches
centered 7. 24,[ / hesmf ré)mltt g' ngontt ed of the apparatus to a convex
circle with ¥%% eﬂsr 8?\1“@ S 1eECCE d949|nchesfromthefront

edge of the appa?’ﬁégﬁ%ﬁqo’hegﬁg%bn%&eﬂér%‘gnl %' rgQ{i]Jﬂ(?Jtloﬂr o?‘%S'TN/FBeGSIO qultrlsarrp has

a total length o cont ac the 'second
outer ranp an inipeowammt tof ee AdMotesk isltbal Iglapm)latmomorﬂaasttc fehes fiping i nner

ramp so t hatacp&]i,}batrﬁb%lgrlryot% a%ﬂgn %"F‘%km%n 6p8ar§éi9&, rlles% ﬁfp t?aipmékats%viggé fting.
20 action. The sled described in ASTM D 6702-01 was used for the test used in this
application, but modified for the purposes of this test. Referring to Figs. 5 and 6,
note that the sled area of the ASTM D 6702-01 design was maintained, but the
sled material used for this testing was aluminum. The center of the sled 305 was
tapped to support a stud, over which washers of various weights could be added to
25 experiment with various wiping pressures. Washers are held in place with a wing
nut. In addition, a %2 inch x % inch aluminum angle was added, as mentioned

above. The total sled 305 weight for the testing described herein is 1,065 g.

Also, the sled 305 has been modified by two sets of tapped holes added to

each side of the sled to place sled support legs 360, 365. The front hole sets were

30 drilled into the side of the sled for #8-32 holes approximately 3.12 inches and 3.49
inches from the back of the sled 305 at the midpoint of the sled height. The back
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Fig. 7 illustrates an end view for the test start end to illustrate the
spacing of 5 the rails and the relationship between the testing surface
390 and twe 20mid77am@unt i ng base plate 450. A 0.002 inch eCzaBznees2® needed
bet ween the sl ed 305 and the top edge 400 of the testing surface 390. The
top edge 400 is 2.22 inches high and the bottom edge 402 of the testing
surface is 1.83 inches high. The two rails are approximately 0.38 inches
apart. 10 EXAMPLE 1 A coformweb was fornmed fromtwo heated streans
of neltblown fibers and a single streamof fiberized pulp fibers as

descri bed above and shown in Fig. 1. The neltblown fibers were forrred from
Met ocene MF650X, a propyl ene honopol yner having a density of 0.91 g/cn8 and
melt flow rdole sats Y200 dfeggntorthe ﬁiwféh? sled dor #8-3% hrlgp apRpaximately O | | abl e

from Basel ! jfRglexahgfol Wlﬂ(}ﬁ@%@ﬁ%‘ﬂ% BdcRF ﬁle"ﬁéoeatfth'é Wdﬁdrﬁ%ﬁ‘ﬁfé ssf&}‘ltlé]
sof t wood pul_lpr@obt ained fromthe Wyerhaeuser Co. of Federa

the desi gnatlihgrrentsslegigsyipports 360 atey Boliss 'ypr@swv@ﬁ@nbholéaﬁ@ﬁﬁ @@ﬂéém

supplied to sﬁ%&hé’%%r‘é%lt@%t@ﬂ%ﬁm@tba@k%Feese‘tg Tilaef_i’rohpofahéfrBiQthﬂé}l)S of
pol ymer per inch of die tip per hour to achieve 20 a t bl own

cont ent PangiURBCT BemrnBesdorwaiiias cn@nale. of D §168 "&ﬁ@ﬁéﬁ@@éthﬁﬂ@wﬁ ‘I'?@ ront

i npi ngenent s?ém&ﬁp@rtt:%@ afn‘artﬁb Be chVbof fhe(ﬂ'on@SI’edts@%p@c)r@Bm) 'éggI@@*f&%)d ¥
approximately 8 inches and the distance between the ti he mel t bl own

di es was appinge afafel ¥ inch Ff@WeEE‘e @ﬁ@fntﬁﬁtfm%\ﬂ?ddﬁwwﬂsgﬁq Jr‘i@dfr%ﬁ'?(bam from

the pulp fi Q@b?&tsrmmsa Rﬁél%@lg@n@'oﬁ? 18hcAB8| ThedbacRQIdRd pbbMe 369 nEhe pul p
stream while the other 25 neltblown die (positioned downstream fromthe

pul p_ st rean? g &F PRtRNEp Y AUSSHHIAS rel ative to the pul p stream The
formng wire was_FORMIECHImM 8 bany | nternat] oachlevethe
desi red Wext ure, Eﬁqiﬁbﬁﬁrfr?fﬁta% Cg GFo S ERPOHH %Gﬁe%%gg}’g QS Paee2r deif he
formng wi r%ottémrmimmvrrﬁg st BieCHME Hches mﬁcmabmlzg&ha{exé |@n@5rrfée@ts|dfeat er s
and cont ai ni ng ud sha es arraglﬂ_é?1 30 in a%heﬁag R arra al g
vacuum box AsY ﬁ‘?fgotm%‘fﬂé DUNRRI PARINEBTRIRY ING Taks gighgpagdippin @ﬂ6§f‘ bn of
the web and tM‘@SEesSelthet\Dh@éDs hRRChRRioAEd W@ h&le aH‘é@rah@faQifm%eihcﬁb%Satﬁ)ve the
substantl aII nar, side and a textured é@r n%gud pattern. EXAMPLE

2 WheRkS At FREL 3ot B Widet 824 8lfh fi bers
andFa smirsgl ?v?_?\d’t%ﬁ?rﬁ@flél\”é&?ﬂ-@@fispyﬂ)lp o‘o:c b&h" fSILdgéﬂhUlb@Sr @GM‘;(GS?‘H% shown

I n g . t own I Qers were 1orne rom stamax a

bl end of 85 "\’/{lee%o/g??ﬁ BW?'Br?eStHa HIPSHARS 1Q K@h?@?@"t%%%c% STAY Ny Ry th%

propyl ene/ etiipyt enel s@RRkts 3B, (WieRisaBRE are Jddchate Mdtht e i8S 8o gﬁ@nﬁsudemel tflow
rate of 290 g/ 10 mnutes i i

and o el ¢ ORGY BREhDE caMGTER STHRAEL BRes Ja teeRpy b apetsd g °

avai |l abl e f e totk@odeidel Corp. The

under

20 The basic test apparatus 300 is depicted in an assembly schematic shown
as Fig. 5. The elevation view of Fig 5 shows the sled 305 in the test start position,
the test plate nestled into the top surface (the surrounding surfaces are made from
an oil impregnated material called Nylatrol™). The test plate 350 has two blind
holes on one end (not shown) which support locating pins to ensure that the plate

25 is precisely positioned for every test, eliminating any chance that the test plate 350
edges are not flush with adjacent top plate edge surfaces, critical to prevent
binding or damage to the sled and lanyard when the sled 305 is being pulled. Fig.
5 also shows the lanyard 310 arrangement used to pull the sled 305 forward. The
lanyard 310 includes a tube 410 that is attached to the motor (not shown). The

30 ends of the tube 410 are attached to the side of the front edge of the sled 305 so

that the lanyard 310 does not touch the sample area 330.

Fig 5 also shows that the rails are to be fastened to a base plate such that
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10 pulp fibers were fully treated southern softwood pul p obtained fromthe
Weyer haeuser Co. of Federal Way, WA under the designation "CF-405."

The pol ypvopyliemne7ef each stream was supplied to respecPCraBmboisown di es
at arate of 1.5 to 2.5 pounds of polynmer per inch of die tip per hour to
achieve a neltblown fiber content ranging from25 wt. %to 40 wt. % The

di stance fromthe 15 i npi ngenent zone to the formng wre (i.e., the

form ng height) was approximately 8 inches and the di stance between the
tips of the neltblown dies was approximately 5 inches. The neltblown die
positioned upstreamfromthe pulp fiber streamwas oriented at an angl e of
50 relative to the pulp stream while the other neltblown die (positioned

downst r eam ftR®AYRtHEdGedgs is ik mth wRes rightiside: edgexyl thretanaRiate4dlspmosthak at i ve

to the pul p g4 E%@rﬁdegg%nb%lm At (‘!Harnﬁe‘f@esslg&]gmgﬁa'rné'ﬂ tRe ()éblhﬁ'lﬂg alnBta@tfePat i onal
Co.). To achieve the desired texturée, a rubbe was di spoSed on the

upper sur f adee §rd PhEEPiRD BEAVENCE. ang that ”WdO"“ﬁ'ng&e@ I9f &R incs8s ger minute

appr oxi mat elgyaQg @ﬁt&@@@'lﬁ@k@cf%r%%u@ﬁf MNPk DfWR Sifst NI i fRfnM th a
| engt h of 0.375 |nche@umpace i nches apart arranged in a hexagonal 25
|

array wa® useaoXmnaigy pefesiEn fissTat eAgaicbe &st BPRAMHENIi ng wire to aid
in deposition of the web and _was set to 30 .inches of water. The cof orm web

has a substanti af\det@ledndgw of tie aHer wils S¢p (s repvidied @sufign®- T@‘hfﬁ%ﬁ’ Sletht t ern.

COVPARATI VE sg¥pdid-860Ltravels along the outd@ail® 835 Sadpr&sdcalfa faf oiiter mls3aEr e
formed fromtwo heated streans of 30nel tblown fibers and a single stream of

fiberized pdf§™MYl3eACORSUINBSUPPEWA AR08 AnBMUIGMIRIRg. Bng 2 %Co'ﬂ“n@“ fel t bl own

fibers were rémgrmd th rsmmlétaaﬁuagloymeqwbm SeSRANPBLS rurediereaGRshrigattExanpl e
1. The pulp fibers were ful Iggtreat d sout hern?)ﬁgftwood g obtal ned from

the Veyethadiddhengivgppwargdde sieaigs Irshautghisme Aj&is geiat fouterHalps. » The
pol ypropyl e][wsoémga@h/aﬁisrfﬂﬁrm}jn@mmwmalghedeﬂrfédrtgsao@%aweecumﬂi it Q\ﬂﬁtjl%& di es
at arate o ounds of pol yner e ti er hour to
achi eve a méff t1b|”6{t'/\/n°e|”fen5 4c7§ntnéﬁ?s Bﬁﬁ‘g‘hﬁgba;)cﬁo‘?dg% Ot of & 8r @P.to% The
ﬂ' st ﬁn;:e fr Q:@Shf/é)@(:l!d@wmlgéﬁﬁdlbs éﬁ@e |ﬁ@1§br¢ﬁnﬁeﬁ§m@ NG idhe€ froin. tae,bﬁbmdéepr mf ngh
ei ght) was pr.oxi mat e nches and the en the tips of the
nel t bl own di g%ﬁ?%ﬁ’ﬁf%ﬁﬁg‘&d@% higg @ fegrwgum é?l f@eégmﬁ%@@dﬁ‘a@rm %ned
upst r eamsf r agnitshgitipluhdigiti d6fg a concave circle with a radius of 1 inch centered 6.19
inches from the back edge 308 of the apparatus 300. The inner rails do not curve
upward at this point. Thus, only the leading wiping edge 307 of the sled 305 rises
from the testing surface 390 that is being wiped.

The outer rails 325 then pass along a linear path so that the test sled

20 passes across the testing surface 390 being wiped to contact and pick up the
material being wiped and simulating a wiping motion. At this point, both of the
outer rails 320 ramp upwards at a second outer ramp 322 from their initial height
defined by a convex circle with radius of 1.93 inches centered 10.97 inches from

the front edge of the apparatus to a concave circle with a radius of 1.93 inches

25 centered 13.49 inches from the front edge of the apparatus to reach a total height

of 1.3 inches. The ramp has a total length of 22.3 inches.

A detailed view of the inner rails is provided as Fig. 9. The inner rails 326
pass along a linear path until both the of inner rails ramp upwards at a first inner
ramp 327 from their initial height defined by a concave circle with radius of 1.93

30 inches centered 7.24 inches from the front edge of the apparatus to a convex circle
with a radius of 1.93 inches centered 9.49 inches from the front edge of the

apparatus to reach a total height of 1.13 inches. The ramp has a total length of
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10 streamwas oriented at an angle of 50 relative to the pulp stream while
the other neltblown die (positioned downstreamfromthe pulp stream was
ori ent ed wot2esaN72¥2 to 45 relative to the pul p stream TPo@IBIMODIFY7OM re was
FORMIECH TM 8 (Al bany International Co.) as the only form ng surface. A
vacuum box was positioned below the formng wire to aid in deposition of
the web and was 15 set to 30 inches of water. The cof orm web has a
substantially planar side and a textured side formed with the wire surface.

EXPERI MENT 1 The cof orm webs made in Exanples 1 and 2 and
Conparative Exanple 1 were wetted with a liquid solution provided with
HUGE ES Natural Care 20 Fragrance Free Baby Wpes (comrercially

avai | abl e f r2@m iKicheerl r;ef@rarsled@moyts sentaet thadeepna ayter M abtetMeor m a
wet wipe. Eaghs %%cw@edtﬁef)&% &&téétnﬁe h.@em%eaéwgo ot ko tﬂerfreﬁﬂgﬁfge as

descri bed above. Table ow illustrates the values found for the
di f f er ence ib@ckpehpisiey rﬁﬁdkﬁﬁ‘%?@@ﬁgage bet ween the textured and snooth
side of the wi pe for the various sanple Sanple Difference in C eaning

Pi ckup % Exanpl eFip. ﬁglugtj;@@éﬁﬁng vigw for the test srtrgrt end to illustrate the spacing of
5 the rails and the relationship between the testing surface 390 and the rail mounting

base plate 450. A 0.002 inch clearance is needed between the sled 305 and the
top edge 400 of the testing surface 390. The top edge 400 is 2.22 inches high and
the bottom edge 402 of the testing surface is 1.83 inches high. The two rails are

approximately 0.38 inches apart.

10 EXAMPLE 1

A coform web was formed from two heated streams of meltblown fibers and

a single stream of fiberized pulp fibers as described above and shown in Fig. 1.

The meltblown fibers were formed from Metocene MF650X, a propylene

homopolymer having a density of 0.91 g/cm® and melt flow rate of 1200 g/10

15  minute (230°C, 2.16 kg), which is available from Basell Polyolefins. The pulp fibers

were fully treated southern softwood pulp obtained from the Weyerhaeuser Co. of
Federal Way, WA under the designation “CF-405.”

The polypropylene of each stream was supplied to respective meltblown

dies at a rate of 1.5 to 2.5 pounds of polymer per inch of die tip per hour to achieve

20 a meltblown fiber content ranging from 25 wt. % to 40 wt. %. The distance from the
impingement zone to the forming wire (i.e., the forming height) was approximately

8 inches and the distance between the tips of the meltblown dies was
approximately 5 inches. The meltblown die positioned upstream from the pulp fiber
stream was oriented at an angle of 50° relative to the pulp stream, while the other

25 meltblown die (positioned downstream from the pulp stream) was oriented
between 42 to 45° relative to the pulp stream. The forming wire was
FORMTECH™ 8 (Albany International Co.). To achieve the desired texture, a
rubber mat was disposed on the upper surface of the forming wire. A mat having a
thickness of approximately 0.95 centimeters and containing cloud shapes arranged

30 in a hexagonal array was used. A vacuum box was positioned below the forming

wire to aid in deposition of the web and was set to 30 inches of water. The coform
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11. 2% Conpar ati ve Exanple 1 34.5% 25Table 1: Difference in O eaning Pickup
Per cent age Val ues As can be seen in the above exanples, the wet w pes

pr epar ed Wawve1127339di f f erence in cl eani ng pi ckup per cenPafaBuwfoh#&se® t han
30% while prior art exanples have a difference in cleaning pickup
percentage of 34.5% As evidenced by Exanple 2, use of Vistamaxx 7001-3, a
mel t bl own fibrous nmaterial that is nmade froma thernopl astic conposition
having at | east one propylene/a-olefin, results in 5 a wet wipe with a
better two sided sheet. The difference in cleaning pickup percentage of
Exanmple 2 is 11.2% VWil e the invention has been described in detail
with respect to the specific enbodinents thereof, it wll be appreciated
that those ¥0hase sybstandalyrrlanalsisie andiaaieniury ede Wit acloudmaitad. of t he
foregoing, may readily conceive of alterations to, 10 variations of, and
equi val ent s gxaAMPEE® enbodi nents. Accordingly, the scope of the present

i nventi on shoul d be assessed as that of the appended clains and any

equi val ent s t her atadform web was formed from two heated streams of meltblown fibers and

a single stream of fiberized pulp fibers as described above and shown in Fig. 1.
5 The meltblown fibers were formed from Vistamaxx 7001-3, a blend of 85 wt. %
propylene homopolymer (Achieve 6936G) and 15 wt. % propylene/ethylene
copolymer (Vistamaxx 2330, density 0.868 g/cm3, meltflow rate of 290 g/10
minutes (230°C, 2.16 kg)) having a density of 0.89 g/cm3 and a melt flow rate of
540 g/10 minutes (230°C, 2.16 kg), which is available from ExxonMobil Corp. The
10 pulp fibers were fully treated southern softwood pulp obtained from the

Weyerhaeuser Co. of Federal Way, WA under the designation “CF-405.”

The polypropylene of each stream was supplied to respective meltblown

dies at a rate of 1.5 to 2.5 pounds of polymer per inch of die tip per hour to achieve

a meltblown fiber content ranging from 25 wt. % to 40 wt. %. The distance from the

15 impingement zone to the forming wire (i.e., the forming height) was approximately
8 inches and the distance between the tips of the meltblown dies was
approximately 5 inches. The meltblown die positioned upstream from the pulp fiber
stream was oriented at an angle of 50° relative to the pulp stream, while the other
meltblown die (positioned downstream from the pulp stream) was oriented

20 between 42 to 45° relative to the pulp stream. The forming wire was
FORMTECH™ 8 (Albany International Co.). To achieve the desired texture, a
rubber mat was disposed on the upper surface of the forming wire. A mat having a
thickness of approximately 0.95 centimeters and containing squares having sides

with a length of 0.375 inches spaced 0.250 inches apart arranged in a hexagonal

25 array was used. A vacuum box was positioned below the forming wire to aid in
deposition of the web and was set to 30 inches of water. The coform web has a

substantially planar side and a textured side with a square pattern.

COMPARATIVE EXAMPLE 1

Various samples of coform webs were formed from two heated streams of
30 meltblown fibers and a single stream of fiberized pulp fibers as described above
and shown in Fig. 1. The meltblown fibers were formed from the polypropylene
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WHAT IS CLAIMED IS: 1. A wet w pe conprising: a nonwoven structure
formed froma matrix at | east one nmeltblown fibrous material and at | east
one secomsaryifi7aious material, wherein a weight ratio eCTuB®miedssemast one
secondary fibrous material to the at |east one neltblown fibrous materi al
is in between about 40/60 to about 90/10, wherein a basis weight of the

fi brous nonwoven structure is in a range of about 20 gsmto about 500 gsm
t he nonwoven structure having a first side with a textured surface having a
t hree-di nensional texture that includes a plurality of peaks and valleys
and a second side with a substantially planar surface; about 150 to
about 600 wt. %of a liquid solution based on the dry wei ght of the
nonwoven st ri@ewlasereferapced in Exgraplei h Bhadptipelikane avare fallycireaind mguipiedkup

per cent age hekWBER plIBSbldicttirath B WBforhHEsSEEBNG: FdiRl Wyl BBSuARAIS0% 2.
The wet wipe of claim1 wherein the difference 1n a cleaning pickup

per cent age Biec@BaPN1KE-40%'st si de and the second side is |less than 20% 3.

The wet wipe of claim1 wherein the difference in a cleaning pickup
per cent age bet weéhe PREPFIRYENE GT aCh itirepRe Wae SYRBlies ergseestve Sneliigym 50, 4.

The wet W pelidy at@ tddl,. 5 WBE Polind of|RABter PBRINGR b Sk GWpef hBirad schBleri al i's
made from a thernopl astic conposjtion havi

) ] ng at | east_one
propy| ene/ a-SoMeflionWg By cprient ieagingdrom e Wb;%g g0 whnteefite dstapcaiemdfut 60
ol e % to ab@pingS@Aeht FRkao thermmg vared(i.ef it fPingMeidht) WaapRbAMatdly 5 nol e
%to about 40 nole % 5. The wet vvlteve of claim4, wherei n@ero _%?lene
constit ut es & BFhesnatd B85 Fistance, pewesauthegdpsople tag Jpelial Q:o‘g ye&t and

the a- ol ef i mppRIXEhatbYI5ERCHISOThe RRUblown R SosHidned abstdand romtthe plipaibet he
copolynmer. 6. The wet w pe of crl&ilém4o wherein the thernoplastic
Conposi t1%n SHASMAVERAES Bra fnsil Sbelireslus ! Be ANBLRTE NP HEOBEF cubi c
centi neter. meltblown die (positioned downstream from the pulp stream) was oriented
between 42 to 45° relative to the pulp stream. The forming wire was
FORMTECH™ 8 (Albany International Co.) as the only forming surface. A vacuum
box was positioned below the forming wire to aid in deposition of the web and was
15 set to 30 inches of water. The coform web has a substantially planar side and a

textured side formed with the wire surface.

EXPERIMENT 1

The coform webs made in Examples 1 and 2 and Comparative Example 1

were wetted with a liquid solution provided with HUGGIES Natural Care®

20  Fragrance Free Baby Wipes (commercially available from Kimberly-Clark Corp.) at
an add-on rate of 270% to form a wet wipe. Each wipe was tested to find the
cleaning pickup percentage as described above. Table 1 below illustrates the
values found for the difference in cleaning pickup percentage between the textured

and smooth side of the wipe for the various samples.

Difference in

Sample Cleaning Pickup
%
Example 1 29.8%
Example 2 11.2%
Comparat|\1/e Example 34 59%
25 Table 1: Difference in Cleaning Pickup Percentage Values

As can be seen in the above examples, the wet wipes prepared have a
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7. The wet wipe of claim4, wherein the propyl ene copolyner is single-site
catal yzed. 8. The wet wipe of claim4, wherein the nelt flowrate of the

t her nopl as0I201100MFesi tion is fromabout 400 to about 1500TdB2M8/0§3eT9 10

m nutes. 9. The wet wi pe of claim1, wherein the secondary fibrous materi al
contains pulp fibers. 10. The wet w pe of claim4, wherein the neltbl own
fibers constitute from1l w. %to about 40 wt. % of the web and the
secondary fibrous material constitutes fromabout 60 wt. %to about 99 wt.
% of the web. 11. The wet w pe of claim1, wherein the neltblown fibers
constitute from5 w. %to about 20 wt. % of the web and the secondary
fibrous material constitutes fromabout 80 wt. % to about 95 wt. % of the
web. 12. Thdlifigsencgiipelegping PP percepiage ohlesh tap 3y évle PHOATEEXaMRi&hol yer
constitutes el £afiferéReu (]:Ie%l %”)lé}@@ b&%éntﬁ&rbfaﬁp% ) %lden@a@f by he

t her nopl asti c conposition. T%e wet W pe of claim4 wherein the

di f f er ence iEragnlg éansengf Hlsiﬂmﬁxﬂé}oée?ntaa@élt*EJ@WQé'@FPl{SHBatPf'?lstf‘a"sisdéa%ﬁ]d t he
second si de g, 5@@&%B%@tléé&%p&sﬂronﬂ%@m‘ﬁe& Ié@spen@ ro%&%h@?alolmrr@éd}sqme
nonwoven structure 1s coform 15. aim 1 whérein the

mat ri x cénpra s vepe orithi aukriter rtegi %idﬁdaﬁbe%t hﬁr@iﬁ$ﬂ690®fln slfaging pislions, t he

conti nuous r, gée%brgff%%\f'EQQmﬁle‘}ng‘I% Jirection, a machine direction, and a
t hi ckness, e conti nuous reglon urt her conprising a planar first side

extending i n thewdigefe AVERDNIRR RBA deB&iHERGH uBGiIl NithGescRDtARE s%eéf»?&ond
pl anar side opposite the first side, the first and second sides being
separ at ed byenipdinente ihersef. ¢ wilhee @pntaciairslhat dhpsen skilaseinothiesakt, beQjl ons
ext endi ng oUfitafnirard Eﬁ?dérété%lnébfjﬁe f&‘é@éuﬁ!{; MmbPRRfllf 8GtcelVeDr ANSraBb® to,
p05|t|oned to define a pluralit first uninterrupted portions of the
conti nudls regaians, Ofvﬁi@r%iuh’a{eﬁés @lth%ﬁe meqwféﬁfﬁtﬁp‘f\‘é?@r%@ﬁu’ it scape af fee

conti nuous rpﬁ&ééﬁf‘lrﬂ/@nf&{ shﬁlﬁl@rbb'é‘sséé‘s)édoﬂ 88k of 9K APSended’ iRl ARG N the
first uninterrupted portions of the continuous region extend in a first
direction |ﬁqUWébﬁSéR@EB¥ the first side, the first direction not
intersecting any offset regions, and further wherein the wdth of the

uni nterrupted portions divided by the width of the offset regions is

bet ween about 0.3 and about 2, the w dths neasured perpendicular to the
first direction in the plane of the first side, and even further wherein
t he continuous regi on extends conpletely under the offset regions.
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WHAT IS CLAIMED IS:

1. A wet wipe comprising:

a nonwoven structure formed from a matrix at least one meltblown fibrous
material and at least one secondary fibrous material, wherein a weight ratio of
the at least one secondary fibrous material to the at least one meltblown fibrous
material is in between about 40/60 to about 90/10, wherein a basis weight of the
fibrous nonwoven structure is in a range of about 20 gsm to about 500 gsm;

the nonwoven structure having a first side with a textured surface having a
three-dimensional texture that includes a plurality of peaks and valleys and a
second side with a substantially planar surface;

about 150 to about 600 wt. % of a liquid solution based on the dry weight of
the nonwoven structure; and

wherein a difference in a cleaning pickup percentage between the first side

and the second side is less than 30%.

2. The wet wipe of claim 1 wherein the difference in a cleaning pickup percentage

between the first side and the second side is less than 20%.

3. The wet wipe of claim 1 wherein the difference in a cleaning pickup percentage

between the first side and the second side is less than 15%.

4. The wet wipe of claim 1, wherein at least one meltblown fibrous material is made
from a thermoplastic composition having at least one propylene/o-olefin
copolymer having a propylene content of from about 60 mole % to about 99.5

mole % and an a-olefin content of from about 0.5 mole % to about 40 mole %.

5. The wet wipe of claim 4, wherein propylene constitutes from about 85 mole %
to about 98 mole % of the copolymer and the a-olefin constitutes from about 2

mole % to about 15 mole % of the copolymer.

6. The wet wipe of claim 4, wherein the thermoplastic composition has a density of

from about 0.88 to about 0.92 grams per cubic centimeter.
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10.

11.

12.

13.

14.

15.

The wet wipe of claim 4, wherein the propylene copolymer is single-site

catalyzed.

The wet wipe of claim 4, wherein the melt flow rate of the thermoplastic

composition is from about 400 to about 1500 grams per 10 minutes.

The wet wipe of claim 1, wherein the secondary fibrous material contains pulp

fibers.

The wet wipe of claim 4, wherein the meltblown fibers constitute from 1 wt. % to
about 40 wt. % of the web and the secondary fibrous material constitutes from
about 60 wt. % to about 99 wt. % of the web.

The wet wipe of claim 1, wherein the meltblown fibers constitute from 5 wt. % to
about 20 wt. % of the web and the secondary fibrous material constitutes from
about 80 wt. % to about 95 wt. % of the web.

The wet wipe of claim 1, wherein the propylene/a-olefin copolymer constitutes at
least about 1 wt. % and less than about 49 wt. % of the thermoplastic

composition.

The wet wipe of claim 4 wherein the difference in a cleaning pickup percentage

between the first side and the second side is less than 15%.
The wet wipe of claim 1 wherein the nonwoven structure is coform.

The wet wipe of claim 1 wherein the matrix comprises a continuous region and a
plurality of offset regions, the continuous region having a cross direction, a
machine direction, and a thickness, the continuous region further comprising a
planar first side extending in the cross direction and the machine direction and a
second planar side opposite the first side, the first and second sides being
separated by the thickness of the continuous region, the offset regions extending
out from the first side, wherein the offset regions are positioned to define a
plurality of first uninterrupted portions of the continuous regions, wherein the first
uninterrupted portions of the continuous region do not underlie any offset

regions, further wherein the first uninterrupted portions of the continuous region
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extend in a first direction in the plane of the first side, the first direction not
intersecting any offset regions, and further wherein the width of the uninterrupted
portions divided by the width of the offset regions is between about 0.3 and about
2, the widths measured perpendicular to the first direction in the plane of the first
side, and even further wherein the continuous region extends completely under
the offset regions.
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