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AND 5 W5 hhikdg; FOR MAKI NG THE SAME FI ELD OF THE | NVENTI chmggflgsggnt
invention relates to nonwoven sheets, and adhesive articles nade
therefrom and in particular, to norwoven sheet materials and adheswe
articles that exhibit enhanced tear characteristics. BACKGROUND OF THE

| NVENTI ON Nonwoven sheet materials are often used as the backing or web
conponent of 15 tapes and the like. These tapes are commonly used in the
heal th-care industry for affixation of a variety of articles, such as
dressings and tubings, and as backings and affixation materials for
pre-made dressi INONWOVENSHEETFS, ADHESIBES ARBIGREBS; ANIhd-t ype dressings.

They are al so comonl ffl i i on certain types of
pré)ducts such as di M&Pﬁ?@é{m&ﬁ@gﬁé}e%ﬁﬁr oundi ng pl ates, and
nmonitoring 20 el ectrodes. Tapes forned from nonwoven sheet materials fall
into two general categories based on performance needs. Category |

i ncl udes sheet materials, and tapes nade therefrom that can be torn in

t cross nmachi ne _or ss web direction. However, these nmaterials often
cannoFI%EDtQFﬁr%Eéngﬁq LON therefore, display uneven or irregular torn 25

edges. ﬁgg&fs&ﬁfxmﬂ%ﬂ% T&ﬁ&@—a)qxaﬁvbdveh RELdidand bhRse Shrasls rleri al s and

t apes that practical purposes, cannot be torn in either the down web
di1o ecthegsfron, dntién pardeulanvebnordivowent sheet. matarigle ard afihestustaztidey that endrlibyen
materials are predom nantly conprised of cellulosic fibers, and exhibit a
down SRIBNESY % SharclessieSoss web direction tensile strength 30 rati o of

| ess than 2.5 to 1. Cellulosic fibers are inherently fracturable (i. are
easily broken under stress), as opposed to many synthetic, polyneri c
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PCT/ US99/ 13862 The .cellul osic fibers i,n cate Uk sheet terlals are
typically ggﬁa@aen ?kt?@‘éf‘ﬂg?glﬁf?‘reao ?Té'r‘rcle ﬂbﬁ%gwgt a |?ﬂm%|nlcn26£

PET i glpby akd PR hikk | BRSe faBEs Ark R8I used in the health-care industry for
affixation of a variety of articles, such as dressings and tubings, and as backings and
affixation materials for pre-made dressings, such as first-aid dressings and island-type
dressings. They are also commonly used as affixation materials on certain types of
products, such as diagnostic electrodes, surgical grounding plates, and monitoring

20 electrodes.

Tapes formed from nonwoven sheet materials fall into two general categories
based on performance needs. Category [ includes sheet materials, and tapes made
therefrom, that can be torn in the cross machine or cross web direction. However, these
materials often cannot be torn cleanly, and therefore, display uneven or irregular torn

25  edges. On the other hand, category II includes those sheet materials and tapes that, for
practical purposes, cannot be tomn in either the down web direction or the cross web
direction.

In general, category I nonwoven materials are predominantly comprised of
cellulosic fibers, and exhibit a down web direction to cross web direction tensile strength

30 ratio of less than 2.5 to 1. Cellulosic fibers are inherently fracturable (i.e., are easily
broken under stress), as opposed to many synthetic, polymeric fibers, that are essentially

nonfracturable.



addition, the chem cal binder increases the density of the sheet mat drl ﬂlﬂ\éi,ﬂm
and provwdemrggdzher advant ageous properties, such as enhangefusensséx | ‘
strength, elongation at break, 5 Hand (i.e., conformability), decreased
fuzzing, and the specific tear characteristics noted above. However, these
advant ageous properties are rapidly conprom sed when the sheet materi al
becormes wet, Tar¢eBslRSEifAeryusatian categbacisiea mattniaredypicslly beded or ot her
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into the broader areas of the health-care market due to their inherent limitations.

Category 1 materials lack water resistance, and are unable to provide sufficient
strength, while still maintaining softness, Hand and/or reasonable tear characteristics.
Strength can be improved by changing the down web direction to cross web direction

25 orientation ratios of the fibers at the expense of tear. In addition, strength can also be
improved by increasing the basic fiber content and weight at the expense of Hand and tear.

Altering the characteristics of category II sheet materials made with synthetic
polymer fibers is even more restrictive. Reasonably good tear can only be achieved by
utilizing fibers that make the sheet materials, and resulting tapes, very stiff. In so doing,

30 the fiber-to-fiber bonds are essentially locked-up, thereby reducing fabric conformability,

and providing a tear which is extremely difficult, and not satisfactory in terms of ragged

edges and failure to tear straight.



- types, contents, and wei ghts of the nonwoven sheet materials have beeh7 N0V 2003
tried. Wb@(ﬂﬂiséj on, 5 various bonding techniques, includi pgrpRpfiigWth a

chem cal sizing agent, physical entanglenment of the we ?

hydr oent angl enent) and t hernmal bondi ng, such as through ther rral enbossi ng,

have been errpl oyed. See, e.g., U S Pat. No. 4,973,513 (chem cal bonding
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rayon ! &mftérﬁgraﬁd 186 oMHe hoRwdRBA SiRekihaltals AV Bedh tieamMdfidaer -
si zi ng pol ymer mer - bonded backing is coated with a thin |ayer of
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at can used to make pressure-sensitive adhesive tapes. The
sheet moligs). al s are conprised of two nonwoven webs that are overlaid and

bonded t ogeth bi nd 5. Th
e f or red-off G sty e Uoh: B i il iR Csalgsed Feioeh ameSva R UPHSE) BER° CF" |
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sheet materials can al so tionally cal endered or enbossed. U S. Pat.
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20 adhesive properties of the tapes formed therefrom. A further example of a porous, double-
coated adhesive tape is disclosed in U.S. Pat. No. 4,844,973,
U.S. Pat. No. 4,292,360 discloses a multi-ply nonwoven sheet material that can be
used to make pressure-sensitive adhesive tapes. The sheet materials are comprised of two
nonwoven webs that are overlaid and bonded together by a rewettable chemical binder.

The nonwoven webs can be formed of any type or combination of staple fibers, either

[\ ]
LA

alone, or in combination with binder fibers. In addition to the chemical binder, the sheet
materials can al'so be optionally calendered or embossed.
U.S. Pat. No. 3,908,650 discloses a microporous tape formed from a nonwoven
web coated on one side with a porous layer of a pressure-sensitive adhesive, and on the
30 other with a porous thermoplastic film. The fibers adjacent the thermoplastic layer are, at

least to some extent, water repellent. Optionally, the fibrous web may be thermally bonded



5 the web with a bonding agent. After drying, the web is stated to bg7 NOVII0™

readi |l y weedmdzke in the cross web direction along the nopchandedsggerti ons
of the web. Also, U S. Pat. No. 4,303,724 discloses the use of texturized
or false twist yanms in the filing of ‘honwoven fabrics to inprove their
tear characteristics. German Patent No. DE 1595 300 di scl oses nonwoven

f abri corkpemnieall§ bomdedetith 4 Sizingi agenwe bisilizimain cfitbe hutrmoplasudByedimgdrise t he web
still retains from 10%t.&) 40% bg V\%iﬁ%ht resi dual noisture. These webs are
conpr i dagreased abasion apd soil FSIStAnst 1 thsoNEall Whbhers, and optional Iy can
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I mde fiber er exanpl es of thermal bonding as the principal neans of
r ei nf orcedss gvebriirewriore Theatarabikitysofaha wab soedhenéasubiipatteriubsndima portiges of
4,731,277, 4,639,390, 4,511,615, 15 4, 490, 427 nd. 4,0 13.,,ln addition,
( he S maltheiyablAG ARG 4B HE dpdte 5 ek rovael T od renty ekt 7 o <
usi ng - Shonde® poficds of heSvet Aiso,NPS; Pat3N437, 368 and
3,507, B:E%E%%béﬁ&gg@%%géﬂ?%ob%% 8?3& (S)ges a Péofts%nd fluffy nonwoven

fabric 4303md disciodel eienmsk off eaxalirivgd ot fadsectwistiyanss inghelfibing of horwevenor bot h,
and needl e puncturing.(i.e., tacki_ns(fg) 20 one or both sides of the fabric
to for ffRbmes tp pmproye ShFiT WaLChanaeleanistiéS or | one or nore of the sides are coated

with a ther f@érrgﬂfp%%n\’ﬁgt BEYT S §idtlbies ndRRRILE fAFIcR ForkdtiFdrh Riekg | N

vari ous garmen rmlar interlining materials and nethods of their
pr epar dhidovebanigat atesioot cdieaddred adiile theUy&h sthtetaite fromd] 08510 30% tynweight 48, 958.

None of the previoug|ly described sheet .materi.al,s or tapes h successful ly
25" ot FHESHEy SRS QUDS e CRIGR PSS RAGCSier B (R et
el im ”thp'tiﬁg?ﬂw&ﬁxfinclﬁgpEﬁ&f@d%ﬁmsdeflﬁB@&.tpoiy&rpmrﬁde fiBers] Al d podyunsiden sheet

mat er i tape made therefrom exhibits enhanced strength, ‘enhanced
over t apinidy, fibersl Fomther eXantpdes ofi thermay boiiding 83 e prinsipabmeans of I§inkPFHNS

reasonabl e Hand val ues. U Y. T teql ntion
or ovi dOOHENE Rl el e fniﬁdﬂgagé%%# %L’d{“‘?%j?ri"?’?grﬁ“@?é Wi th
f i bars, 4 psoed2r akd ¥.0830%5 | InZaditeantheasil Woaling cahaebodgheabsut bgnd bi nder WO
00n8883°5 2 7 NOV 2003 PCT/ US99/ 13862 fibers, and formed from.a

conbi natmitmssiog such shepumalierigls using beated.smgravad soldrss. 3¢, - Bnd S att Heh
enbossi ni Jhese sheet materials are especially useful as tape
backi ngﬂﬁ-égﬁ]@’gq#ﬁ@-{’gﬁe finger tearable in the cross web and the down web
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a nunber of other desirable . .
thermal bonding staple fibers, endless fibers, or both, and needle puncturing (i.e., tacking)
20 one or both sides of the fabric to form the fluffy surface. Thereafter, one or more of the
sides are coated with a thermal adhesive to yield a fabric useable as an interlining in
various garments. Similar interlining materials and methods of their preparation are also
disclosed in U.S. Pat. Nos. 4,451,314 and 4,148,958.
None of the previously described sheet materials or tapes has successfully
25 combined the advantages of category I and II materials, while eliminating their
shortcomings. In fact, to date, no single nonwoven sheet material, or tape made therefrom,

exhibits enhanced strength, enhanced overtaping, and ease of tear in any direction, while

maintaining reasonable Hand values.

30 SUMMARY OF THE INVENTION
The present invention provides nonwoven sheet materials, and tapes formed

therefrom, made with fibers, preferably tensilized nonfracturable staple fibers, and binder



-5 properties, including acceptable tensile strength and enhanced 27 N0V 2003
overt apiyigoofsags exanpl e. One aspect of the present invenpr@ridbqydsdes a
pressure-sensitive adhesive article including nonwoven backing having a
first surface and a second surface; ahd a pressure sensitive adhesive
coated on the first surface of the backing, wherein the backing conprises

an enbggsRdaRPlohBEd oM Dcdmbifitidd &F iatbowing, lshoddeilldahedeting,andhe present
to invention, the enbossed ggttern is selected fromthe group cogsi sting of
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aspect &P resent 1nventi'on provides a nonwoven sheet article
i ncl udicapunaivaifidsned dixdnte berwaan awb idbpressionsah aseterst eoduhpoandtaideast oup

consisting of at _|east .two rows.of .urality of. depressi kR.a first
T act it9R TaMs GhRBIWY OF AT peustaitreh plprer O BRGEabBlE ob ke, 1)
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at | eadh at lsastromesoloinravasies plahg ttye fist dupetions %o peessure semsitivgradhesive antisls
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adhesive, a solvent-based adhesive, a hot-melt adhesive, and a combination thereof. A
pressure sensitive adhesive article in accordance with the present invention can also
include a backing that further includes a second nonwoven web, preferably laminated to
the first nonwoven web.
25 Another aspect of the present invention provides a nonwoven sheet article
including an embossed pattern on a fibrous web selected from the group consisting of at
Jeast two rows of a plurality of depressions in a first direction aligned to form columns of
the plurality of depressions in a second direction, wherein a distance between two
depressions in one column varies from a distance between two depressions in a second
30 column, and at least two rows of a plurality of depressions in a first direction aligned to

form columns of the plurality of depressions in a second direction, wherein a distance

between two depressions in at least one column varies along the first direction.




5 . Each of the plurality of depressions can be in a shape selected f PRIV 20[}3‘
t he groufvo dp@iegdssti ng of a dianond, a rectangle, a circle, l p
triangle, a "+" sign, a "<" sign, a ">" sign, and a conbi hati on '71§|ereof.
Preferably, the distance between two cébnsecutive depressions in a first
direction is about 0.51 mmto about 0.36 nm and the distance between two

consecutive gepressthensiclds RcREANS @k pe&thQRviitioabOY fibPoiwdbpleteraiput 3. 6
10 mm Preferably, the first direction and the second direction are

subst aninchideynordrasturable stapée fiberst hioder fiberpaed erdbestingregent. each of the
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each oftdepidinal ity of depressions is a "+" sign and the plurality of 15
depressions is about 15 %to about 22 %of a total surface area of the
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about 2dep¥sssionain atfiast di@ciom fssaboutP 83 rom to abow Ak mup andrthg distance ur t her
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aboyi 2RnYoreffepiblpliRe it ifraGRradiRiAthekeddhd diRekdmate shbstatitfalgnoAtiRaslonef the
present invention provides a nethod for naking a nonwoven sheet materi al

that i naslatkees form ng a randomy interlaced fibrous web of 25 tensilized

nonfracturabl e staple.fibers and, binder. fibers: .pattern enbossi t he

i brous web. IR eRPRarERF seuEPapaleRr s e gy S GaRe R AT AR o) cast
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of pl U epressionsSTin afirs rection a form
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combination of a “+” sign and a “-” sign such that the plurality of depressions is about 15
% to about 20 % of a total surface area of the backing.
A further aspect of the present invention provides a method for making a
nonwoven sheet material that includes forming a randomly interlaced fibrous web of
25 tensilized nonfracturable staple fibers and binder fibers; pattern embossing the fibrous web
with a pattern selected from the group consisting of at least two rows of a plurality of
depressions in a; first direction aligned to form columns of the plurality of depressions in a
second direction, wherein a distance between two depressions in one column varies from a
distance between two depressions in a second column, and at least two rows of a plurality
30  of depressions in a first direction aligned to form columns of the plurality of depressions in

a second direction, wherein a distance between two depressions in at least one column

varies along the first direction; subsequent to pattern embossing, smooth roli calendering
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rol | coalveyesigdg the fibrous web; pattern enbossing the &%@gm%?b wth a
pattern selected fromthe group consisting of at |east two rows

plurality of depressions in a first direction aligned to form colums of
the plurality of depressions in a second direction,, wherein a distance
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depr eddirouswih throfighay u@mg@ahﬁmcal@pn@naag% form colums of the plurality
of depressi gns, Lnya, second: l LEALh 0B MIBTELNIA o ALALARE SRS Een € w0

depr essi ons umm vari es ong t tl on; and

uni f org¥nWwolvedh Shdx@ ishitdith] it iddiid Uikl atrhﬁmpwerlmurf@r@soxmnfcal bondi ng
agent, wherein snmooth roll calendering is perforned prior to,pa tern

enmbos Sensdlized nmf:raétumlgle 1tgpterfi®rbet*djblﬁ§er fiberss higst sogHh sellralendgris
t d f
oot “eban R SRETSUR GO QP Slfla ERERSECRR fiolh ?ﬁ@%%'

i nter Q@ﬂ@tlsmg oPﬁﬂfeﬁt abb Yows 6fa bhirslith ofideprgssiing in & firgd rdtreaam atfgued g t he
fibrous web with a water- based chem cal bindjing agent. 20 A nethod in

accor dars eolunns efithe phisaityof dapresspRmin asaconddirertiRn. (eherei® §idiANChe  fi br ous
web i ﬁ]gwg d t\<.mvc;[ desprg's%lowgt)ﬁ Bn%eilﬁﬂmcv% %h‘l aptﬁgtgﬁ g%}{tag)efﬁcflp}eglgwfrpnt ially

al | renoved er steps that ca In a nmethod in

acwor Chamend\télb:ﬁrh endaEis@Ntwo irowe bf b phuralitg Ioﬂdl@rmmtns ivga frst directionf pressure
sensitive adhesive on a first s e of .the ssed p ttern web,

coat i r?élg&eqi W‘Hﬂh@%‘i‘@ﬁs ebths d%‘l‘rtaﬁﬁ’no PEESHERAA S§ @CB?“’ rfé‘?r{ﬁ‘ossed
pat ! 1 il bethiaeh B ag%ges%fﬁ?ﬁﬁﬁ%? SR dnE BRI akBs AohPkle fyCdirdchah, t he

pressure sl ve on t e first surface of the embossed pattern
web coamidastifonmiy ﬁmerbad:hag ttenfibmak sick ¢hrongltdue usieg » ptkmigalf boodingfagette enbossed

pattern wep, and, a atiaqn ther et anpt her as t of the
pr esent’ ‘?rﬁ\?esr’i"t“?‘t}h "‘bl ng 5 REHeEn rt?éi‘? Pl%legl CFBB%%S&% & “Egﬁ‘g‘i‘% ve
ad esi hfer qn'oEtE 'e{im%aﬂnérﬁ,rtmlftﬁnﬁy fritérBéndimid QBH¥rohedf (RHidrae pattdon br ous
;  snoot cal endering the fibrous web; pattern enbossing the fibrous
web t oaﬁbnssm%? mmﬁememb@dzmg@asemmhgsggg s38Eermed pesde satomalt er n

conpri si ng?@&tural ity of discontinuous depressions in a first direction
and a ‘U rection; uniformy interbonding the fibrous web throughout

using a ChPfE‘f&%}ybﬁﬁ%&%oﬂﬂﬂfg ste d%ﬁﬁnﬁﬁ)s&h irfgsing fhefitrowuwdtawith afwatdre i br ous
web with a pressure sensitive adhesive, wherein the pressure sensitive

adhesi basedch¢micel bradingragenter t api ng val ue
20 A method in accordance with the present invention can also include drying the

fibrous web infused with the water-based chemical bonding agent until substantially all
the water is removed.
Other steps that can be included in a method in accordance with the present
invention include coating a layer of pressure sensitive adhesive on a first surface of the
25  embossed pattern web, coating a tow adhesion composition on a second surface of the
embossed pattern web, winding the embossed pattern web in a roll such that the pressure
sensitive adhesive on the first surface of the embossed pattern web contacts a low
adhesion backsize on the second surface of the embossed pattern web, and a combination
thereof.
30 Yet another aspect of the present invention provides a method of making a
pressure-sensitive adhesive article including forming a first randomly interlaced fibrous

web; smooth roll calendering the fibrous web; pattern embossing the fibrous web to form



5 of less than about 76 mMm A nethod may al so i nclude other steps suc%?abgw i3
| am nat i wgy @o7ssgcond fibrous web to the first fibrous web gAgysRAaLidag a | ow
adhesi on backsi ze on a second surface of the fibrous web. In one

enbodi ment, pattern enbossing the fibrous web occurs prior to smooth roll
cal endering the fibrous web and uniformy interbonding the fibrous web. In
anot her 3R epivBeRH Fafém corpeisingrapiliratil efdisohtigudsaleprdssionsinefirsoccurs pri or
to pattern enbossing the fibrous web and unjformy interbaonding the
fibrous WEBCtigmangex segonst diegctiepauformiy nterbending th 1hfﬁ%W5%HHP¥ﬂ3'°PhESIPg br ous
web occur i . ) ' L BF SHssq : ~Jyachi ne
directi oﬁihgﬁb&[ %‘%‘{%h’p%ﬁé%ggp%@%?%gﬁg%%?m e#%iﬁg%ggggflgggﬁgf%f er to

t he | engk@iwithe ddheged, vdizrah thiehgessale sehbidvé adtesivewniiclb haoapovesapingevahmnwoven

15 sheet materials are predomnantly oriented in the do b.direction of
Che  nonwel iass Sitaeboibenia) & MeHIRS MY RSO T 6is ORI HRRT SUEH 1 AIBAINE g

"Ccross Lyl l.QD. Ar, ' gﬁ% LAY ckEFEsn L0 A
di recti\(l)ﬁpcé)tqjllglﬁﬁ%desﬂgeebn it@ﬁﬁgsﬁﬁpgd@h?b%aﬁgm %}d}gcﬁ oln of cﬂ}le nr(l)nvvoven
sheet mabkégondlsarfaddsofuhefiblvas @eb, "enbossed pattern” and "cal ender ed
pattern” are used 20 interchangeably and er to a predeterm ned

confi guration IBP“@!E‘E?P%&‘?%@&E‘?WFH@%HW Q”(r?elbf‘é"l‘s VAR OG5S PTAGH ‘Qr?ﬁ’(??gb’&’“
pattern 'gﬁleﬁé?e etgé ﬁB}of'ﬁg Webnd uBHB#Fhlg i'r'li@ﬂfofnﬁﬁ@ttﬁg fibRARILD InWhbGB: refers

to a predeterm confrguratron o unctures that pass through the entire
t hi ckmes emboflirhdne, sivedoth fobiksalenderisgtieStrduspatt ercuroprier togpbiitrapmboasikgng i n

accordance wth the present invention is non-perforated. pattern of
depr essi &&%Wuf beb abd pa ATy IRRP0 g i o e 1 yehgoet podiment
pref er ably; hSGqReidial® the fiBRRuS v&e'B%cQﬂ’W@\;iBﬁQ it B8bEsRPh¥EBrous web.
directions. BR'EF DESCRIFPTI ON OF THE DRAW NGS Figure 1 is a schematic

di agr am of oné&hentrodi "machingfdirzctientizadS'dewh askidingcti®y' argused inter¢hangeabdy dance

ith th t ] [ . 4.Fi [ ti '
enbod oA Srtenty helsagearisitserng of eistr 1 PRERoRErHRABRAR BhoBRB AL ey
I nvens i 0Rhed(dAEHalPE8 Predlodi A (itientddGh tHel W W88 @dedtichlofahSndbwavenchemat i ¢

di agram of a further enbodi nent of an enbossed backi ngb material in -
accor danchestimateriahs The serast" cross eachian dirpstipnr and, "¢reswel disertionc agg us§dam of
yet anot her odi ment _.of S . ' ?Qﬁﬁ' ' ' Uhance with
t he preséﬁtfrc?‘nv%e%{jll%ﬁ.mg |{'g;et§§r§g% Cﬁxgeg%mg%%}grtrg FC d?‘géﬁgnﬁhggagﬁot er

enbodi nedirefiordsl BeaemSSEbnBhstinigerials.

As used herein, “embossed pattern” and “calendered pattern” are used

20  interchangeably and refer to a predetermined configuration of depressions on the surface
of the web. An embossed pattern is to be distinguished from a “perforated” pattern, which
refers to a predetermined configuration of punctures that pass through the entire thickness
of the web. Thus, an embossed pattern on a web/tape backing in accordance with the
present invention is a non-perforated pattern of depressions in the surface of the web, such

25 that the pattern is preferably discontinuous in both the down web and the cross web

directions.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic diagram of one embodiment of an embossed backing

30  material in accordance with the present invention.

Figure 2 is a schematic diagram of another embodiment of an embossed backing

material in accordance with the present invention.




~material in accordance with the present invention. Figure 6 is a SCh?”Pﬂﬁ\FZUD}
di agr amwod omrssssnbossed backing material including a seri axcT0§99/13862

di sconti nuous |ines along a cross wep direction of the material. Figure 7

is a schemati c diagram of an enbossed backing material including a series

10 of intersecting continuous |lines along both the cross web and down web

di rections Bfgutefers amehematid dia@EmAlflaHDrthaSorpqment arnEmERsodEecsing: THE

I NVENTI ON . Nonwoven Sheféal;t Materials 15 The fibrous web conponent of the

nonwov BRteSEEACHRIEANE AYith G preSeidavettioB; 4ing to the present invention is

made in aCCP{%dérmgawchanmsWet aRithadsnodawentiof ahlRenboasdd, i ncl udi ng
wet -l ai d net hods, dry-laid nethods, such as air |ayering and cardi ng, and

di r ect backing muttialds aécordanoamithtbepreseriatentialich as spunbondi ng and

mel t bl owi ng,.. Ex | es. of sever al th xoll ed. i _ Nos.

3, 121, 021 d@@ﬁ@&é&?ﬁmﬁ& ?%‘?%‘,“r)feé‘é“’?'g? i@%@ﬂ?ﬁ{’@%@%ﬁ%ﬁsyﬁ%‘ﬂg 41, and
5, 382, #QriafinSitdrakic® vame!peseht iavdrtohous web conmponent can incl ude
tensilized nonfracturable staple fibers and binder fibers are used in the

formati on oFighiest fsianchewanediagremngf@nambossed; baeking ippodal 18pludgA8EEF al s and

tapes of ,the .present invention S;..descrd L0:. 4. S. Pat. Nos. 5,496, 603;
5, 631, BI'?@‘;SC‘)&‘H “03‘,52‘7'5? 19pE 3 Fo5p 3ve 'dérggﬁléneéhgggmi\%a% used herein,
"tensi|izedppapd 1 2t Whahhfc &hgrheoflankeilwssddtaekinganatagl iacitingrasseritor med
from synthetic polyners, that are drawn dur:'?;g manuf act ur e, s(ug(#:gﬁghat t he

polly mepf texsasting sorinuans lizdsiajongrhoghtheicrpss ebradidona Wb disegtions wn web
direction of the fiber, and that w1l not readily fracture when subjected
to a nBEEF¥te breaki ng force. The controlled orientation of these staple
fibers inparts a high degree of ordered crystallinity (e.g. 30 generally

above about 45%crystallinit to the pol vner | IL.sing the fibers.
Gener aDETAED FRIEZELON E%ggpéﬁf@iﬁ@F%ngi@ﬁe pr esent
i nvention W || not \f ure unl ess subjected to a breaking force of at

| east SEN - 2003 WO 00/ 78883 10 PCT/ US99/ 13862 Nonl i_ mting
exappl es of Tawifibadis evebadigonaedf trenfonaoven stidee msteaialseand thpgssicaendangli ng  to

1 e 5 o polpaniqaversongs e paceordgrect sraeaies fiediadbabSninals Cor honat o
stapl e f Q,gruﬁﬁg%gag%aﬂgdggﬁ%ﬁ mEthB&Y, SuchOls £ORPri A Gardifg &G - 11

accordante w resent vention, a mnor anount” 5 of fracturable
st apl e direbelad, mahedsdbatintinuessiibens su0as dppnberiding andsmekiblawingiyon st apl e

]]: : Eg: EEXS%HY@'[S :qg sef\%[e%gl_m%tﬁ(l s%xr-esdisc(igsle!:ll{lln s Pgatt.ewcl)se.'\ 3]:1i2tf,%5§ to ?f%tpgﬁﬂdft apl e
20 3,575,782 to Hansen, 3,825,379, 3,849,241, and 5,382,400
A suitable exampie of a fibrous web component can include tensilized

nonfracturable staple fibers and binder fibers are used in the formation of the fibrous web
component of the nonwoven sheet materials and tapes of the present invention, as
described in U.S. Pat. Nos. 5,496,603; 5,631,073, and 5,679,190 all to Riedel et al. As

25 used herein, "tensilized nonfracturabie staple fibers" ;efer to staple fibers, formed from
synthetic polymers, that are drawn during manufacture, such that the polymer chatns
substantially orient in the machine direction or down web direction of the fiber, and that
will not readily fracture when subjected to a moderate breaking force. The controlled
orientation of these staple fibers imparts a high degree of ordered crystallinity (e.g.

30  generally above about 45% crystallinity) to the polymer chains cgmprising the fibers.
Generally, the tensilized nonfracturable staple fibers of the present invention will not

fracture unless subjected to a breaking force of at least 3.5 g/denier.



Preferably, the tensilized nonfracturable staple fibers conprise ori eMeyQV 2003
pol yol ef] oﬁhﬁi{ﬁse fibers, such as oriented polyethyl ene, ppéyﬂggb?%h&ne, or
ne a

pol ybuty staple fibers, oriented polyester staple fibefs, suc S
pol yet hyl ene terephthal ate (PET), or cad$binations 10 thereof. These
oriented staple fibers are preferably fromabout 1 cmto about 10 cm nore

ferably, .5 cmind 104 i Bérs hteRiiagout
8“]9_ g;ﬁi e¥ thgxglorﬁulgl chtg}éfgﬂ:s SRdithble ¥diiZE S RbafradufabReRPS fiBérs bt uitimgou

nier, nore preferably fromabout 0.5 denier to
about 5 @gehé presenaittbentioh ipmledecpalpésyer stapbnfibdreupolpolzfin saplerfibess, Rplyamige

deni o ti | | f d embodi t, t i
nont a1 SAls B Rl ey lseRapic TeRo RV PR RORRF sitplaf oot PRLEUISE sale ¢ per s
such as ﬁ%e?é og?%h%naﬁgh%ﬁ’%}e%&i £ Egaor&c{n@@l\»‘i‘thfﬂhg?féentqmerﬁibﬁmaﬁﬁbrmimst er

stapl e fibers eni er polyester staple fibers, and/or 2.0 denier
st andar cofifedcyestle stapteafibars firsferably RETthan&)s by peeight, suphes rayonistapdier fi bers

can be enployed to formthe fibrous of the resent in fda0n, as |lon
as they @Pf'és’@aﬁ’élﬁlséa%? _ FIQ%ﬂHFﬁ&Pﬁﬁ@e@ c[ogﬂgis%pgeelib% aﬂ%ﬁ?erlgg'ur abl e °
stapl e fiberspaf, ﬂﬂf,l %géreii&ea%nwa&m%le §th e fibietd mpise DrieAtea poiyaldfin

weakeni ng the tensi nonfracturable staple fibers. In this regard, it
i s pref egqapik fibemaguchhms orishiedgolyetiydens, pelybromdene; pupalphisylsne paple fiRgrs. made

h I ' I h | f |t ' :
Lonsi || zeae IR Sl Loy sh o BRe g i pRaiae G T by bobfbions

mat efd al §,.ARf HRRESHHted Eiﬁplﬁrfﬁq%%ﬁreiﬁﬂéﬁﬁbgoﬂonﬂﬂohhe ERb @bolthi® dimndere 25

fibers can conprise a wde variety of binder fiber conf i‘gurations tgat are
wel | knopeefdrablytZhemae t5,con irclengihngnd displap atfinenass oftfram abaus O] depisrp ahpte

bi nder f]pbers, side-by-sjde binder i.bers i ' ' S,

ol 1 pt i c40 Serifre MR QB PPBU LS YEB i Ao e SRENEY b R brelortiy
fibers, gbmCHRhI Nelden2s 1d Me2fdenferanpl es of suitable binder fibers,
include, wthout limtation, polyester binder _30 fibers, glglﬁé?) eftn binder

fibers, such hsapartcweply psefered snpedimant ihe tnsilized 8 e fibers
| ybut yl ene . bi nder { i ' - fi RO
Pher dbt ” CHRBIE ienlgatporyistss SBRle AL AE Blos e Boly Blief D BBpOGers

cm  nor eoprsahesabbolyesitr e@plecitds (PR | 27¥alé2 @O B ¥er Siapiz gBes, and/or 2.0
PCT/ US99/ 13862 | ength, and di SF| ay a _fjneness of fromabout 0.1 denier to
about 20derigi sandardpelypstersapde Abersi(FE-about 0.2 denier to about 10 denier,

and nost prefaer %@@HL - ' I 14 fofin @& firous Webaf the
particularly g‘r‘&?@eré% 0 m%%tf?ocgﬁeeynblcn e © iberg conprise core-sheath
5 bi nder pfdsbifisventiohaislong as fhey aexeapable,of amelbbomdingth thokgnsiized or

pol yol efin fiber core

pol y@st epogﬁaeﬁgp‘g]ms&qpilq]ggé‘g ?)E g?egg@?)ﬁ? ?vgb Omu %Ext ?rahgtﬁﬁlrl]g,%fr sgbsrtraphltitaﬁP le

weakening the tensilized nonfracturable staple fibers. In this regard, it is preferable that the
binder fibers be formed from one or more man-made thermoplastic polymers that are
capable of melt-bonding with the tensilized nonfracturable staple fibers used in the
nonwoven sheet materials and tapes of the present invention. Furthermore, the binder

25 fibers can comprise a wide variety of binder fiber configurations that are well known in
the art, including, without limitation, totally meltable binder fibers, side-by-side binder
fibers, bicomponent binder fibers, elliptical core-sheath binder fibers, concentric core-
sheath binder fibers, or combinations thereof.

Examples of suitable binder fibers, include, without limitation, polyester binder
30 fibers, polyolefin binder fibers, such as thermoplastic polyethylene, polypropylene, and

polybutylene binder fibers, polyamide binder fibers, or combinations thereof. These binder

fibers are preferably from about 1 cm to about 20 ¢m, more preferably, 2 cm to 10 cm in



; “exanpl es of suitable core-sheath binder fibers for use in the fi br ofid V03

of the WPLEHB3 i nvention include 1.5 denier, 38 mm crysciismass2

pol ypropyl ene core and nel table polygthyl ene sheath; and 2 denier, 3 8 nm
oriented polyester core and neltable polyester 10 sheath. The weight ratio
of tensilized nonfracturable staple fibers to binder fibers in the fibrous

web wi lengdepechdisplare finemessnfi framaebont Q-b dapiette abaut Hbdenisremosheeteraklyeri al s

f ' | ,
or cdot B et 82 BREHS sl AGHERRE, Bint spRell el B0 S88FE . omuoven

sheet pmhgkidehizrand tapes of the 15 present invention can be obtained by
bal anci ng the quantity of hi 8h-st rength, tensilijzed naonfracturable staple
fibers agai st pemisulpglymrefeyred embpdinpep thebindep fipgre compHes SOTREREAR t o

I nsure Warel qgg@ i [ Lty of the

fibt ougﬁl\agrgﬁ&gﬁ@tg]%@f?rom E)%tjag% &%}ﬁdﬂﬁ O’ai?gecs)u% ngé%y&%lrhelﬁg’r% g%fri:/ f rom about
90% t oswrbninted BY %n loyitershedih 0Hh nielabliei gul peseer oe polyblefin besin Bpecifeed of one or
nore varieties of tensilized _289rnf]g‘)nfr cturabl e staple fi t%ers, while from

about SxUBRles afwiiablsurorerslath BigAsr fbess fonse D e FF Y sabehsol 1B B YNei ght of

he. {1 RNt el 7950 e i g Sl Rl L1 T o

ratio O silTIze racturab staglefl S to rs will be

f r om apelytthiRnéd sheathmdt2 denicr038 mmm,eorpmeddepadindsier torand bl table: golyesteabout

1:1, and nost preferably fromabout 4:1 to about 2:1. 25 The thickness of
t hd® nofdthen sheet material s accor di ng to the present invention is largely
dependent u 3 | I EHR e from
about 0. 04%1%1‘%%%%%%? Bgﬁgél ﬁ?’nedl éldﬁf%?ggﬁgggt.aﬁi/%en?ﬂ???%ﬁ%ﬁqg%d@use of

t he nofimnewebheidlt depend epomtheiappheatmnitaciiichythe monwedincshieet mpteriala opr ef er r ed

t hi ckness is,.fromabout 0.1 nmgo ali)out 0.4 mm .Ln addithon t he wei ght of
the nofR6YRHMEIRESENLINCRHONATS 17 BHBY M1 508 B°% Bedb'“mmBt STHRF DY ne,

pr ef er ahbapilfey OAAPHRLE red Riréth&its bPthavnivolen He¥PmaleniaRn@d ik of trd

enbodi ment, a fibrous web includes about 60% by weight of about a 0.95

denlb er presensrimventigniean be iobtpined hydrajansing thsguprtaty of bigh-stishgihnteasiligat about

20% 2 7 20 00/ 78 . Wej f a2

deni or RORTEREPRI A1 Bbfi dlad e Ry S AERRG R IR e BB 0, O o
a rayOofnsitdfieq@ite ditiihg, knd ultanately, the struchedghtegtigofng: fibroay ekbge t ot al
fiber weight of about 30 ?/rgz The second fpr«EI géred enmbodi rre%y a fibrous
web conpri s&eneelly,from abput fede gpouts (e rEsterplyirom kot 90k QHOYY; ment |
but, inst f fi 1 1 Rzleiolly 0 : Rk Ghlengfized

pol ypr S0 BBient BFulsTtR WAEL) BECOUPRS AU of M Yoarialle lenlindt. e

t ot2al nonfracturable staple fibers, while from about 50% to about 5%, preferably from about

40% to about 10% by weight of the fibrous web will be binder fibers. In a preferred
aspect, the weight ratio of tensilized nonfracturable staple fibers to binder fibers will be
from about 10:1 to about 1:10, more preferably from about 5:1 to about 1:1, and most
preferably from about 4:1 to about 2:1.

The thickness of the nonwoven sheet materials according to the present invention

[
wn

is largely dependent upon the desired use. In general, a nonwoven sheet can be from about
0.04 mm to about 0.5 mm in thickness. When the desired end use of the nonwoven sheet
material is as a backing for medical tape, a preferred thickness is from about 0.1 mm to
about 0.4 mm. In addition, the weight of the nonwoven sheet can be from about 10 g/m2 to
50  about 100 g/m’, preferably from about 15 g/m? to about 70 g/m’.
In one preferred embodiment, a fibrous web includes about 60% by weight of

about a 0.95 denier, 4 cm length, oriented polyester staple fiber combined with about 20%




fi ber weight of about 30 g/nR2. In accordance with the principles of ZM‘UV 2003 -
present woMmprgssan, the fibrous web is interbonded wth a pghepgsalsgeondi ng
agent, through physical entanglenent, or both, and is 10 pattern enbossed
to yield the nonwoven sheet materials b¥f the present invention. One method

of interbonding the fibrous web is to physically entangle the fibers after

f or mat i gy Wéighhef abat Y deniey,Sndm tength, pebestenbinterditewandrabbhes 2@¥4¢ by For
exanple, the fibrous web can be needl e-tack c&_@(ays descri bed iap bJ S. Pat

gty fige

No. 5, OMcigigof argyem fiben efabauk .y denighd R IngAN Aygragefel Hus web
can be hydrqe uch as 15 described in U S. Pat. No. 3,485,706. One
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according to the present _jnvention are pattern enbosse according to
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e

tensiliz nonfracturable staple fibers and binder fibers are thermally 2 7
NOV 200 3pasing alfit3683weB 1ayered beperen3eanless stiead mesh sareensde 6t.d 08 eshriceEen,

wi t hout fractugi.ng_the apl.e f.iber i e .. perforatin

fibers) ,N6‘F°“§E&Y’6%g?l§7‘%§%§g}d?yn8‘lf'ﬁgtsﬁ‘grﬁpﬁtﬁgn\%g%mgee oé/\lgooh"gg"é gmslf rengt h

level . | irdddhthigh pEaGTe Waterijds R €f fbmatboup3 M absutt IoeMPa) e dinpirgzeof  t he
pattern rol " between about 70C and 220 C., nore preferably between about

85C and ummhoth sidesldf theoved. Thereafiar: hehydesientanglen yebs aeshicde and #an Bonwoven
Sl TG Bloheh] S5 St AP Do Luclita ek, N
All of the nonwoven sheet materials according to the present invention are pattern
embossed, according to procedures well known in the art, such as those described in U.S.
Pat. Nos. 2,464,301, 3,507,943, and 3,737,368. In general, the fibrous web is passed
through a metal roll that is patterned (e.g., engraved) with raised and depressed areas, and
25 asolid back-up roll, generally formed of metal or rubber. However, the fibrous web can
also be fed between two patterned rolls displaying corresponding or alternating engraved
areas. In either case, it is typical to supply heat to one or more of the rolls so that the
fibrous web is thermally bonded along the points of pattern contact.
In a preferred embodiment, the fibrous webs according to the present invention are
30  thermally embossed with a pattern roll and a solid back-up roll. During embossing, it is

important to closely control the temperature of the pattern roll. In general, the temperature

must be such that the tensilized nonfracturable staple fibers and binder fibers are thermally



.~ The particular pattern engraved on the enbossing roll will depend up@n7 N§\e2003
I nt endedwove7gget t he resul ting nonwoven sheet material s apgriha®9g3ssone W th
skill inthe art wll recognize that a variety of pattern shapes wll

result in a patterned area (i.e., bond®10 area) so long as a discontinuous
enbossed pattern is created in the material/tape backing after enbossing.

I n accopsgdanaemdipbitd SRcoRERE Rithouny@Riringthe stapleditprefi er, potforatingtthe staple

resulting enbossed pattern in material /taﬁ)gV bacqlg}grg has bfgn% rea up to
about 28%ens), or s¢reouskyt weaksning dbe fipioug Wb belpy aus eaqtr/eflﬁ'ﬁ'aeﬁ c ' More
preferably, it.is _.desjrabl.e to hi odk®% t o
about 2.’@%‘6‘*’ it if @refT toéﬁ?‘?%&%mgﬁéé%p%%{ﬁfﬁ%ﬂ%b%‘%}g??lgl{)%t%v aegg agggﬁ ng. Wile
not w 5Qﬁ&'@zéﬂc.bﬁmb@%ﬁrmy%ew&a&bb&@sac 4HE809C. Intaddstidre kheepatbrt ball t he
depressions i n the enbossed pattern are fornmed by localized nelting the

fi brous skeild conthdighe patvioen sbéet materiadiat e presqusaisl bamabeupR NémARtP Wb si ng
roll. The fibrous wep is no estroyed he process but, instead,

mai nt ai ;\QON@W:@E%@PBW%%%S Eﬂ%te o'ﬂﬁﬁéﬁ}ﬁ%hs of 20 the enbossed
depressi ons apd Lhe.ReBadleR eAEHOG 86 R difiosarg relheill depndaponnhd al so
referred to hereirn as "land space") are inportant aspects. of the present

i nvent i dmendelage fdrahe restléing mpnwogérshectmateripls and tapes farewHBskEbiR g aH

depressiqp can forma separatjon line,. . rei. 1,00 | i can be in
the cr oé‘éﬂ\XE‘t?g&}zFéW?(Yﬁnﬁtﬁc?fipﬁh?W k‘%%%wm%“ ilﬁg}ta?tgﬁéa%léaaé'gé&e g%l e

bal ggce afBito RE10aS RN RiNRILRRIboLRE paasim el iragtell i dleasiterial2Gpobackiegiuat e
tensil e st engtﬁ to prevent premature separation (i. and

e, .tear
suf fi ci afier embohsigi dma¢aerdanae With the preseptaneatamdbisd %fﬁéasbseaﬁﬁz Bnsi st ent

separation along a sjingle . separat.i ' | »&fd down
nebdi r SO ST e R R B ph R e A ek T 8
mat er i alghd RRA shARdE €k Hfithé Matdiilitape Habking. Moee prefahblyyit indesirablesa of the
mat eri al /t ape backi ng acconpli shoes this bgy g&ge itg]r both the ss web and
30 down arbisvelh pateresharea afighout dp% tppbowtied gl BRLQ € gfra @ é‘g%r ation

lin necessar.y 1,0 fine performance are depression dinmensions (e.g..
|en§§h Jﬂ%‘}cﬂﬁa’é}g%‘?)‘?“?‘g‘ﬁd space di mension WO 00/ 78883 14 2 7 N4 V 2003

PCT/ US99/ 1386®&h(lt yipi wishing td be bbembjbsharof particilardheatypit ésbrbigved tat et ween t wo

tive d ' , and_th the d i - - | and
conseeu e BT ELE STEL S0 01 B0l e AR |

cooper atﬂa@c@ﬂ‘l omﬁf; edlabeaM3h Ghe pdtR¥nedl dnfifissiR@ EAIDT Thefibrons webds nomt eri al / t ape

backi ng ‘requi res at they be considered together, One with skill in the
art 5 widdstrogmihy the prpessdiugtinsteah mabetains ife presy o bf Rhy feal dilsasiens Mat t er n

O o ok g B SO0 B  Gh
referred to herein as “land space”) are important aspects of the present invention.
Together, the depressions and the land space between each depression can form a
separation line, wherein a separation line can be in the cross web direction and in the down
web direction. An acceptable balance must be achieved between the competing interests

25  of adequate tensile strength to prevent premature separation (i.¢., tear) and sufficient

reduction in tensile strength to ensure easy and consistent separation along a single
separation line in both the cross web and down web directions. Surprisingly, it was found
that an embossed pattern in a material/tape backing up to about 28 % of the total surface
area of the material/tape backing accomplishes this balance in both the cross web and

30 down web directions.
Additionally, the parameters of the separation lines necessary to define

performance are depression dimensions (€.g., length and width), land space dimension




both the cross web and down web directions. Such shapes include, di adorN}¥, 2003
squar es, wgRgk@ngl es, triangles, circles, ovals, a charactgerRRepfsbe 9. @
| etter such as "V', "X', "A", and the like, as well as a synbol such as
"ar,ov-moot"<" ) ">" 0 and the like) and a 1@ conbination thereof. Tensile
strength of an enbossed pattern in the material/tape backing in the down

web direct F%calrmﬁé ripth bNMhRGRALIEPRGSe Il bR eATWOQBALecative HepréRidigy,and,

is desirably at ~ | east about 8 Ncmw dth, preferably at |east about 10
N cm wi dt hth: Tersof the depressiemdistensipnsdaiansspacedimension; hhe mierdepeadenge efape

backing in,;the cross direction, neas I ' ot ocol
set forth Wg?ee\’aﬁ‘,agﬁeg aﬁ%g % o%g:/rag ?lexgél?rgeéﬁrgmw%aﬁ%g %ﬁ%&}%ﬁ%ﬁ’%@b grtggbl y at
| east abounaribl/@pe Bhdkify réqirds ¢t dandr donsiteded @ogsthae Ond Witk skilldn theart

enbossed pattern prefera Iq\l/ includes a plurality of depressions that are
separ at®ed Bl wadilnaprrpriate that cach derresden sxthe smbesedpattsareanhaye adanFiy P

arated byl & oe S ELHNAE ACEOET
i oot 1 on’ frebR s FAHS Gos0 spl dSpflh ephotyiBh aRRRCRGH Elepdrlich el 2, 20

fornmed by pheRmEeGUid Web SRPEGSSE Webslifedtions erhdhapasdatlude,. didmosdsesquaedser r ed
configuration, a distance' between two depressions in at |east ane colum

3 LL I

varies al or@gtatlgigs,fq'imle%pirgkg?,i Q)ﬁ.ls richarasten shapede & alpgg Sh 85 GWFat "orA
di stance bgt eﬂgévﬁ&qp&%%}% shghgge_,_,calvungn\ﬁa}rnl g&i -9[Re) Sl f) ance

bet ween two' |°o gsTons 1 n & second col urm. ’25 I n &not her enbodi nent of the
I nvent y@N, c@nbibatidn tgref.(1 . e., two or nore layers) |amnate can be forned.

The | am nate conprises the nonwoven sheet of the inventign. In, preferred
embodi ment, t hel¢nsileseeeth&han §wo&edtmcmyéh%v@rerwﬁﬂm3@ﬁh§sé%ﬁw Y i al

bonded ' Wi :
onde tOggvégg{reés?%(yrrlgrr?;eb.ﬁ%%%)fﬁiccom& Wit ¥ 6ot SRY sBToRMheRiR 38 BGALEA!

w ll provi etween the lay nonwoven sheet naterial .
The bond shastladoined Nfcn3Ovidthif prefirably a8 teasnaitot s dHcm veititit. Aensikystrengthfof an
nonwoven sheet material will not del am nate and canhnot be separated by
hand when EfaRessepaftern Hethe RRIERRIEAPG PRckaRg IndBF Eross HF%@W@F%%, but

are not< lim . [ mAvRiat e,
and bl EaSnds%fB%wggﬁy%?%ggggnggk%@# %%gs'é‘x/‘iliﬁ 8£¥;{_;Eg§gdgf4rﬁ£/cpr eferred

tie | ayer psfepably pt lzpstlaboet 6 N/ethevifldem of a fil m such as, for exanple, a
0.4 mm bl own XBP-486.4 fro nsol i dated Film i Fal | .and

i im extruded FYSPEEREH B RS BPTI SR T PRRES PR BT BB e
Co., Houst @By of Aefidéidris\MBS #@ SerPatbd 69 AN PIRLe ind Gre@geionmde of the

nonwoven sheet terial, the chem cal bindi n% agent, the tie layer, the
LAB, and t basopdifiesdition, Pstfietably, shoamiangement of the plurality of depressions in the first

20  direction is in at least two rows that are aligned such that columns are formed by
consecutive depressions in a second direction. In one preferred configuration, a distance
between two depressions in at least one column varies along the first direction. In another
preferred configuration, a distance between two depressions in one column varies from ¢
distance between two depressions in a second column.

25 In another embodiment of the invention, a multilayer (i.e., two or more layers)
laminate can be formed. The laminate comprises the nonwoven sheet of the invention. In
a preferred embodiment, the laminate consists of two layers of nonwoven sheet mater.al
bonded together by a tie layer. The tie layer may be any substance that will provide a
strong bond between the layers of nonwoven sheet material. The bond should be of

30  sufficient strength such that the layers of nonwoven sheet material will not delaminate and
cannot be separated by hand when used as a tape construction. Suitable tie layers include,

but are not limited to, polypropylene, polyethylene, ethylene vinyl acetate, and blends



" -include colorants (i.e., pignents and dyes), processing aids (e.g., 27 NOV 2003
© surfact awbsosossds f oami ng agents), and flattening agents (ecgusodiidsers and
gloss inparting agents), to nane a few. Referring to Figure 1, one

enbodi nent of an enbossed pattern 11 i'8 shown on a 10 material/tape
backi ng 10. The enbossed pattern 11 includes a plurality of depressions 12

that - ar gndrboft PepRRGRA W iaﬁef'itbolsgmp@lenemﬂﬂrfaﬁhrm@ adiloisudk ps.desexample. i s a
| and space 14 ih both a down we

di.rection éﬁ and 3. o bﬁii rection
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first directio sy g R ' ' | Bhérhi q3¢ds r ows
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depressippns 12 in a second direction (e.g., a dowmn web direction 13).

Preferably, each row 17 and each.colum 18 a(rf substanti%lelg 151nor. | to one

anot lier . Congkdditivessanbp incospaspied info ovg BEMQFEt 19 BPAYOYHH 2&89%4 form a
down weh, separ.at,i,0n,.| i e a of sdemiestdiong 12) and
a crossq&%%%%ﬁ%{rbﬁdll%gﬁn%’ghﬁgp?agler.’gl%lé,jﬁg 6%18&%?(?%&%; of depreési ons 12).
Upon apphilgad éqerais (Be| pighieng dhdrdyes), ploeessmpenidnle/g-apefapaoisiand feaminge torn
20 to a desired size 10' al ong E@F down web se aratiops Iti ne %%%u/d t he
cross wedgeriepardflpigning agentsle g AblRpaR %}H%‘»‘d"&ﬁg\)“& agenis) Jo RIS at i ve
rel ationship }Qggwggq s,—*;]éﬂgil F&{E?H%Zﬂhﬁ@m Jfh8 cHaRLaSam isanewhloa 4 and

i'de asy’ an

spaces 14 that prrro consi stent separation along a single
sepafoat | @aekihngpd Fackizighl (t HEheamusssadgiatiand] diowhidas b pliirality of gapressiens 12

exanple, in Figure 1, the '+" | of. eac epr.essi :

fol | owi HgatArerinteE shape of gt} W@?éﬂ%@?@%gcﬁf‘a&%ﬁ‘f“lﬂ% %%%“%?fp&%gﬁ“\}m“dt h of

about 0. g, BT MRECiRcRB 13 Gha b BRsS ABHRMEG ML 3. MPrefetiblhatie arabimémess of
mmi1n both the

about 0. own web and cross web directions., Additionally,
t he | andofapaplerdiey vEdepresadnsddpn e fisstairertion (2. doACraBoveRIdretionbif 1Pt apout

0.36 mm and about 76 mm the cro ' £ bi.s enbossed

pattern st Eﬂ‘t’%% Waéa'iﬁd’ﬁlﬁf‘ccg%'tcﬁ@%giugl@rnresgﬁodfrgg%%n}? %%&ﬁg%%ug?ét he total

ar ea; of &tﬂfrf‘séi%nﬂﬁ & h ¥dohareeirniERg a dbwWiBweb diredtion I8N Prafenablyi each mw
e

di st ance ween two depressions in at | east one columm variges al.on

t
first dii®eidachcoMmrots Zesgbstagially Reypal¢a onpesg ASEEBIVERLFRFFTRYS ¢ o
Figure 2,. anot her., enbodi nent  of LiRioh 1€ 165i.8NAéhRe a The
embossed PR byothe i 3 géesg]4pf?ﬂrr1§|’ﬁl3t9§ﬁg %@pressi ons g’z and 22' that are
in the shana 1Qfof@c%re's'si§m|and)ﬁicmt eabatpagtiont Knd beidi.b., alongedewiligeff rom a
down web direction 23 to a cross_web.difecti,on 25.. Sepatati.
depr essi depressiong 13).| Hpen appiicationof; R oz 85 ‘%Fo%ﬁ‘eﬂé‘z‘aﬁ? F’%"c“t“i?%%&za@q‘é’ﬁ% a
crosg, web directi D Web idp8rafibh ¥R e BRAH tef croftewephdpasdtiony of
deprzgsi g%%deffg%l ﬁﬁglﬁi ?lgﬁéﬁeﬁfggﬁ o% (ég,. 5. , 1n a cross web direction 2%) S
in at line 16”. As mentioned above, it is the cooperative relationship between the dimensions o

he

the depressions 12 and the land spaces 14 that provide easy and consistent separation
along a single separation line in both the cross web and down web directions. For
example, in Figure 1, the “+” symbol of each depression 12 has the following dimensions:
25 atotal height of about 0.91 mm, a total width of about 0.51 mm, wherein each of the
segments in the “+” have a thickness of about 0.20 mm in both the down web and cross
web direction:s. Additionally, the land space between each depression in the down web
direction is about 0.36 mm and about 0.76 mm the cross web direction. Together, this
embossed pattern 11 results in a total patterned area of about 15.4 % of the total area of the
30 material/tape backing. Thus, in this configuration, 2 distance between two depressions in

at least one column varies along the first direction.



|l east two rows 27 that are aligned such that colums 28 are formed by 7 NOV 1003
consecutW980788hr essions 22 in a second direction (e.g., @CANFINIES2 ’
direction 23). Preferably, each row 27,gand each columm 28 are

substantially normal to one another. In Figure 2, the "-" 10 synbol of each

depression 22_has .the fol | ow ng .di nensi.ons: | ongest ,di nensj,on ,in the
cross web di r&&%ﬁg&ﬁmﬂﬂgﬁfﬁm@%ﬂ%{“ﬁ%e _SS&?RE%%T‘?R M cross
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down ven'%h B8 VRSP TEPS RGBSR ER R 77 S nd Siss 0 PR DO 1 of
the depr ggwh Wab\Wi@Btivn evasd alcaid vidbedielRYan Web Pebfepibly, @id)arrandsifiédtiofiied | v,

the | and space between each depression 22' in the down web direction is
about 0. pluratity afidepabesions 220 anfivnst direcsiont{ e geph @SEoBiveAirepih2 Dépiedisi on 22

and 22 afe . .spaced i st ance abo 0.1 nmm A4 LRSS i rection.
Toget her ,eaf'tﬁlwg IBWBGQSLSE& a%%cgespgﬂ Pyte 8@5?1{532#1%% ggrfn%f@? °8}§\%%Eb' 'ét?\ﬁged area of
about 18 &hr¥sRins ban aQkabnddiesttioh (6.8€ a dBhPWERUIrtaRA BACRIRGablFeseh rdw thi s
configuration, a distance between two depressions in_one colum varies

from a di%eaheshiselwme 8 arpsubsintaly spgnalio gne apether- doFigwe 2/B¢erring to

Figure 3 t, anot.her enbod t : I LSe: The
erpodfeasyliciel AR ERRAC B e FolfR BERSET RE L el tippdcil e TE
shape 25roeé wab directiddfdbouteJamahiang acvhohtestelirmeasionin tR2 cioss web direktkmace 34
in both a down web direction 33 and a cross web direction 35. Ingﬁ)in ure 3,

the "+ efzhnat 08f mmdesiiedasnarienysionof "t hef thgdeprrssiep whereysys t ot al
he ht ] t : 1517 IM}&] i . f t grﬁ%ugi 1 t h "
hai/g a ? |cEnes"gelg?“g‘g%&§' g.hgoi %ﬁ! I'n ggfgdhcgtcﬁgp%gﬁ z%ellibbgéﬁﬁ lcrossI \r/]veb ©

di r ect i odinendbastd longkstydimehsdon anithe pamewdedinesivnedaboud @ptéessiamd a n t he

down 30 web and the cr.oss b directions j§ abqut 0.36 Toget her, this
enbods e StepEmesson B tn 42V ek Argeton phihodt g mPdFstRna bl 20. 5 % of
the t ot abrigfador 4 16¢ BRI dRbicalioh i VMK Aing Y ARVAESErdtioR). 7 NOV 2003

PCTI US99/ 13862 Referring to Figure 4, a further enbodi nent of an enbossed
patt er n Additensiypwhe lantispacmbrswsenieashtdepression 22hinl theldewm web diragtianyis of

depression 4 hat arg.in shape of " . and a." -5 In an
al ternat P téasilt‘ﬁphmf atf%‘étl @?&E@aﬁ’éﬁa‘:& %@Ee[sf’l(?ﬁ.Bgr%?}é?%lg%.mnt%zeg%%%ynbol
'i's aliggged B didhiice QBBUYE DS ehrh 86 tHeQRossSepRdiRédite. Tagéthebthiegnbesedn 42 is
a land space 44 in both a down web direction 43 and a cross web direction

45. A Fpajtara 20 resulis in a'totgl pastsnad-arehef ahyw d § &P ondthedpial arga phthet he

fol I ow ngﬂaterialftape backing. Thus, in this configuration, a distance between two depressions in
one column varies from a distance between two depressions in 2 second column.
Referring to Figure 3, yet another embodiment of an embossed pattern 30 is

shown. The embossed pattern 30 includes a plurality of depression 32 that are in the shape

25 ofa“+” symbol. Separating each cicpression 32 is a land space 34 in both a down web
direction 33 and a cross web direction 35. In Figure 3, the “+” symbol of each depression
32 has the following dimensions: a total height and width of about 0.91 mm, wherein each
of the segments in the “+” have a thickness of about 0.20 mm in both the down web and
cross web directions. Additionally, the land space between each depression in the down

30  web and the cross web directions is about 0.36 mm. Together, this embossed pattern 30

results in a total patterned area of about 20.5 % of the total area of the material/tape
backing.




“di mensions: a total height and width of about 0.91 mm wherein eachl dNOY &)
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In accordance with the present invention, the fibrous web is preferably calendered
using a smooth roll that is nipped against another smooth roll. Thus, in a preferred
embodiment, the fibrous webs according to the present invention are thermally calendered
with a smooth roll and a solid back-up roll (e.g., a metal, rubber, or cotton cloth covered

25 metal) in addition to pattern embossing, described above. During calendering, it is
important to closely control the temperature and the pressure of the smooth rolls. In
general, the fibers are thermally fused at the points of contact without imparting
undesirable characteristics to the fibrous web, such as unacceptable stiffness and/or poor
overtaping. In this regard, it is preferred to maintain the temperature of the smooth rofl

30 between about 70°C and 220°C, more preferably between about 85°C and 180°C. In
addition, the smooth roll should contact the fibrous web at a pressure of from about 10

N/mm to about 90 N/mm, more preferably from about 20 N/mm to about 50 N/mm.



surprisingly found that ‘tape backings that were nade froma nmethod tRatNOY 2003
i ncl udedygy ovdagi h rol |l calendering step exhibited very stpargRbo/sfRgar ation
in both the down web and cross web directions when torn and increased
overtapi ng performance. 10 As nentioned!%&bove, the fibrous web is

preferably applied with a binding agent, also referred to herein as "resin

bonding. " In aggQedRnGAHAd @ tehdund 6 @RY phrivelat iheodry, & is believedahatenyoath
chem cal binding agents can be applied to the fibrous

bs,b t-
recogni zadll palenderiesfurtionaddsite thegersilsrsyeasthof thefehroys W\é\g ﬁg‘ﬂz ﬁghag{cﬁﬁ? ng
agents i | .ud AN i | AN j |
e hre, \aEy punaaielaR ahE mBRiiel dRgpAFED TR VInaRE meal VY

enpl oyed,, Lﬁoﬁ,?@m, d VARYE ATackébrh iaft éBcdn0ém, QeH as aditkrénceluifithl tape thijtst he
tensilized nonfracdturable staple fibers and/or bi gaﬁr fib rsﬁﬁorrpri sing the
fibross baeckside (alssrefereddetodisrasn anzavertApinghe rHRE Ob IS dRFLCUGE A T onpri se a

wat er - based,.chem ¢ bi nder, .1 ncludi.ng, M d:b- A0 irQM el S

i ncor por a?&’PH@a‘éfE‘r?/ﬂ‘E&peé? Skin @ﬁg?@n%ﬂfhﬂ%%‘gg@ &ﬁﬂﬁgﬂlkc' naxe
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al cohol s, anes, vinyl acetates, acrylic/vinyl acetate a
st yr ene/ asmigdth colhnalenduringi skep. exhibited v eatteaighy a@@@t@ﬁémbeﬁq ‘?‘5 %H&g‘r‘gelé?'éd

typically applied.to.the fibrous.,webh . 209 ut 50% sol i ds,
usi ng any"fggﬁ Wﬁ‘bsge%tﬂ)é‘tsi%n?@?ﬁt‘}&mﬁr%% %gpér){%&m%%%@v\hglun ‘rod, reverse roll,
air kpjfe, dir@gtnan@dned isse. Ge Hbe6s, wil Biprdfagblyl applied pithrat bibdimg,agkoam and

spray 25 coating nethods. Specific exanples of chen cal bjnding agents
accor di ngals@refemedtocissein as firesimhonding.”| e pergrlangg F’]‘Fg[ﬁ‘e P’ieﬁ?“cté'ﬂ‘:t?%lf’nt%ose

avai | abl e upder. t he, t,r ade ,desj. gnat | - Ebead? (each an
appr oxi naYE&V A %‘fl}cggc@%wdé%e%fggﬁ cl Et’lgaf(& tElﬁrl\eZg%@u %%El@EEX E- 2559 (an
appr oxi ”%%b%/niéé’&/bﬁfékés% NsHlinlifisg &aimplebbidefu) cherhicalftindinRopents, igdudsas

Co., Philadelphia, PA), type 4402 (an approxi mately, 50% sol i d? like

st yr ene/ baarpliés vinyl pomiies. apetateiethylgnc BPL vy benetass Fohdrahang, apd the like. | oy

and Nl | O R il 1Al 3B N0 0 BRAR: e in AR BR0R BLTIL) EE/ 13662

(an a cryfic/vinyl acetate copol yner | atex;

Nat i onal KMl e tefilifsd ndBfiactgebixt staple Rbars)andiei binddifibers edmprising he figrous
78-6283. The chem cal binding agent is applied in anounts sufficient to
provi de tweb. desirabl e properties, such as tensile strength and tear

properties,  defpASLLALGH ik hECherticRMBINGNE RgSh eGipfiBd £ biattr bassttictioniesl of
t he present inventt on. wever, the anount of chem cal bindi r}g agent
enpl oyed bpidebdnsiadinggwithperithirgionplatexeh mcprpoeating @cyyes, shggne %&8&6%, nor e

chem %3 ! Elljbri)delrsr: g\]firii:,' %Qttztat%%hylfeene?,p\ﬁllljirlea%ctta?e/ailcrxlﬁzrugaSin%lml%Ho?ﬂlgf Bol%i@he
alcohols, polyurethanes, vinyl acetates, acrylic/vinyl acetate, a styrene/acrylic and the like.
These water-based chemical binders are typically applied to the fibrous web at about 20%
to about 50% solids, using any suitable coating method, including, wire-wound rod,
reverse roll, air knife, direct and offset gravure, trailing blade, print bond, foam, and spray
25  coating methods.
Specific examples of chemical binding agents according to the present invention,
include, witt;out limitation, those available under the trade designations RHOPLEX E-
3636 and E-3522 (each an approximately 50% solids styrene/acrylic latex binder),
RHOPLEX E-2559 (an approximatety 52% solids acrylic latex binder), all from Rohm &
30 Haas Co., Philadelphia, PA), type 4402 (an approximately 50% solids styrene/butadiene
rubber latex; Mallard Creek Polymers, Charlotte, N.C.), and National Starch No. 78-6283



"nonwoven sheet materials, while | ess binder may be used to | ower theZIJaW 2003
(i.e., iWPOBVess3conformability) of the materials. 10 | n geaemmsbyrzgdezn t he
fibrous web is saturated with a chem call bi ndi ng agent to formthe
nonwoven sheet materials and tapes of t'Re present invention, the weight of
the chem cal binding agent in the fibrous web, after being dried, is from
about 10 (gh BfprbRimatdipd5Ybddligs atrylipvifybacetity copalymablaitax; Natignalbtashanout 40
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3:1 to about 1:3, and nost preferably fromabout 2:1 to 1:2. A‘g nti oned
above, a desiritsie pfoperties,cual antnsilastresgthantitegs PropeEResH gemenstEiehPytifce wit h

the present invention jncludes the.foll ow S} ' '
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embod mepepiioa? 8irie! fhCenpbYRT cafbel agied depoiding uptnuttle tepistitise For
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enbodi mengxaoipld, merpclhweinal bindingage mayrhe apabedt 19 1pstepse g sk © g’est ep is
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Fol | ows. TRMHBD SRS Dol SRUBH N Srdp R BE et Sl1BRCOihelebd €2, RuplgB 1

t hese pr&jﬁ‘gr{ﬁguﬁfﬂ}mﬁ,a&ﬁaﬁieps results in material/tape backing that
I nproves tensile strength 25 and overtapi ng w. thout sacr.i.f st rai ght

. i,.Ci n
crossioneb and bigencmabivheadhe fibwous aehipsaturated with:a cheppigal @P%E?g?%ﬁﬂd t hat
t hese propertjes were a [ ' f
st eps gs @WE\? BYYY ] Sh‘%‘i{ 0 r?afnég%ud(}?#g}g)tfhe E?Igﬁnt(l)vli}n?v %ﬁgg’gﬂeeﬁ?gwggt&}egr n
enbossi Ngghehficdl Bitidageat nanelﬁsrnag@mb; afdr bemigatribel ‘Ep@‘;;m@"’wf”’@‘”pg% e_cli_hto a
met hod that includes pattern enbossi ng,and resin [Lng_a . e
fi brous méwuaé@stré’f ﬁfffgféb‘b’tf@“br"lﬁ%ﬁs g{‘%%/fé’rﬂqﬁo%aiﬁ/ﬁl a?%g"gbelgf“%gtllfy
| GO PO af el e RRRAFLiS! T ARAIRRLIisiSUOR Miftods Wewoibehtmitabacksi ze
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(LAB), at"essentl a sanme tinme as, or after |ncorgggration of, the
chem ¢l  binditighgemdanirponated it ke fiwbus welebefromcabagt 5d/t9a8ee by more NOV 2003

PCT/ US99/ | 3862 useabl e LABs conprise those |i.s | j.ed by the
met hods dgge&r?tﬂgfﬁr%?bqg_t 3 tﬁég.ggt I:\g.ang,r@ofgﬁf{%;%&g#er a?ﬁlg 2f:lEEeHm1 ‘Cal bi ndi ng
agent, and opt ixQRAntibAR atove aPRkitRd forl fredidiny Mifaterisblapebadkingdn usi ng any
appropriate drying neans, such as contact drying, circul ati%ﬁi r ovens,

i Npi ngeneatcoodapns withhoprgkend inveatiemincludesithe fellewing steps:Tie5Ey 3t he

fibrous V\%Brorlljgﬁve ,ef)'\a egr?g&xgostg?n%(?ggd sSR! Ea%rldeﬁﬁé.em%@&nb@cﬁg)cﬂ@at ern

20  preferred order of these steps includes: pattern embossing, smooth roll calendering, and
resin bonding. In yet another embodiment of the present invention, the smooth roll
calendering step is performed first. Then, either pattern embossing step or the resin
bonding follows the smooth roll calendering step. Surprisingly, it was found that these
preferred sequence of steps results in material/tape backing that improves tensile strength

25 and overtaping without sacrificing a straight cross web and down web tear. For example,
it was surprisingly found that these properties were all improved using one of the above
sequence of steps as compared to a method including the following sequence: pattern
embossing, resin bonding, and smooth roll calendering, or as compared to a method that
includes pattern embossing and resin bonding alone.

30 The fibrous web according to the present invention can also optionally incorporate
a water-based release coating, such as a low-adhesion backsize (LAB), at essentially the

same time as, or after incorporaticn of, the chemical binding agent into the web. Preferred



embossed to formthe nonwoven sheet materials of the present inventi @, NGWH03
sheet nWOHP/78885 may be wound in a roll for transportati orecrovsswadss2i nt o
mul tilayer |am nates for 10 | ater appli cqéi on of an adhesive, or other
appropriate coatings used to formtapes, "Such as standard nedical tapes,
maski ng tapes, and the like. Alternatively, the nonwoven sheet nmaterial

may be convseykld LhBeoimprisechese Ixt¢rbini, ond appliedby the methwsld described tin.i W& iPat. o

i ndi vi dual _ t ape_r s. . Preferably,,.the nonwovep shee erial.s e Loat ed
wth o I ayBp P SIS e Siede sbBRa RE VAR TS HAH, & erlBe E R
to the pregepis drddvaRirglihy dpBrdpghate SUR Mheatsh SuchPisRticBdSARS cirtWatingArsi ve
that is applied to the nonwoven sheet materials may be solvent-based,

wat er - bas eovensrimpingsment pyensdihsengheair guensapidthgdikési ves, and their net hods

of appI% cation, are described, for exanple, in US. Pat. No. 2,708,192
(phenolic cured rubber based adhesives), U S. Pat. No. Re. 24,906
(vvater-bas$$e§nd sol vent - based 20 adhesives), and U. S. Pat. No. 4,833,179
(hot-nelt adhesives). In one enbodi nent, the nonwoven sheet materials of
the present invAfier the fibreus wetahasibssnirpsia bandgd, swoptherollpalendered, and pattern

pressure-sensitive adhesive that s noisture.,nsensitive. . |l SO

G Sot ay i ngetoss  RERTEak e peeRadhisl S ERReL I eyonh s el 0

conpl i ancemapndishthabehBaid inM 10 tRB§RIaven bit thade iBREmuRilgyer tdhiBatePabent
Nos. 5,521,229 25 and 5,624,973 both to Lu et al., and EP Pat. No. 554 832

B to Cindkldr application of an adhasiieapr OWer aRIIPTIAte spatingsiuse toHege tapgpesichfas

dhesi . _The ¢h i stics. d
D ossur o <SRt ARG BRS SRPRIHAURAAIES, Aliehlifivelll &L RobESvensheet .
a pol ymer inaaplaPmay bk aehasyed Aibctdy toowm adbesivs kadter)dolidhvedydslngighite pol yner

in the latex formulatjon. 30 The preferred | atex pressure-sensitive
adhesi ves thdiidul gapetralls.-nonwoven sheet nmaterials of the present invention

are produced b palflfBl! Hehndolb el nfiterti S colfel il £lay et ptbddite-
nonomers, ionic copolyherizabl e surfactant, optional chain transter agent,
WO 00/ 7888gensitive adhdstié t8@0&EN tHRGAHEISRBOAIRGHD thp prasaat incemmal Inthesrregarddthe

hydr ophobi ¢ pol ynmer, The enul sion is_heated with agitation . under nitrogen
at nospher eprcpmﬁsqqsgg{e@ghgﬁwqﬁqah}stqu{l 9 &‘eﬁBF‘l”PBﬁgsﬂeﬁt waterelsima Brper at ur e

control. T%kﬂgérﬁ-%ﬁgécﬁ QatirHald € of 3 hB?—ﬁ{e%dﬁQQvﬁgﬂ.tﬁ%BEQdH&tigés, ARPGEIr Yk thSds

conpl ete. resul'ting acrylic latex can then be coated according to a
vari ety of ofapplieaticm ard desedibweal] for exatmphamin bYS.(Rav.do.sk 708, B (phendiis cawed  The

cctylate MRIGUEL SOTRANCHL) o' bR, V3Bt A b ian el BRI,
al kyl  egt endaciid)@hfd U.S. Pat. No. 4,833,179 (hot-melt adhesives).

In one embodiment, the nonwoven sheet materials of the present invention are
coated with a high-solids latex pressure-sensitive adhesive that is moisture insensitive,
while also displaying an excellent balance of adhesive properties, such as high
compliance, and high shear, without adhesive build. See, e.g., U.S. Patent Nos. 5,521,229

25  and 5,624,973 both to Lu et al., and EP Pat. No. 554 832 B to Crandall, et al. for general
methods of preparing these types of adhesives. The characteristics and advantages of the
preferred pressure-sensitive adhesive derive, at least in part, from the presence of a
polymerizable surfactant and a low molecular weight hydrophobic polymer in the latex
formulation.

30 The preferred latex pressure-sensitive adhesives coated on the nonwoven sheet
materials of the present invention are produced by emulsifying a mixture of water, acrylate

and vinyl monomers, ionic copolymerizable surfactant, optional chain transfer agent,
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pressure sensitive adhesives, preferred hydrophilic acidic 25 nononers are
t he etangd raxtuses lhﬂff’@ﬁsat urated carboxylic acids, nost preferably, acrylic
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sur f act ant ustries, Inc.; described as an ethyl ene polfyal koxy
anmoni methacryfaat. ésobu | aRtEa8@ate? andtie 1oy Peo3enpart wedores S8ssofnher ei n t he

nunber of Kk roups.i §g,bet n about 5 a Lt h V:Ri cal
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pr essufhgsSfNeidd Homadheslivalymsafpite @ 8abbyylidudidie ethglenjeallg ensaturateds sl i nki ng
agent, including, without Iimtation, multifunctional acrylates such as 5
di acr y$ulfosss, acids, etbylenically unsataratas phosphenie peids, agg apxiyges thereof.

1, 6- hexanedi ol di acryl at e | thyl ) ) di . .

bol y( bEAEP ﬁ%?ﬂﬁ“&ﬁ Fé@?&%ﬂ}%‘f“@%@%‘ ﬁﬁ%@otﬁ%‘c‘f‘&%ﬁg@g%ﬁ%‘%acwhc

t r hgret huih Ql 6P aBR, firh&fd adidiRotofticarid; Icpradeirzefh anteieacidj i+ nyl benzene;
and m xtures thereof. Also, optional chain transfer _ag2 nts s,gc as carbon
t et r abcarhoxjethyecnyiate. 2asulfoethyl methacrylate, styrene sulfonic acid, 2-acrylamido-2-

methylpropane sulfonic acid, vinyl phosphonic acid. and the like. Various combinations
of these monomers can be us;:d if desired. Due to their availability and effectiveness in
reinforcing (meth)acrylate pressure sensitive adhesives, preferred hydrophilic acidic

25  monomers are the ethylenically unsaturated carboxylic acids, most preferably, acrylic acid.

Examples of useful copoiymerizable ionic surfactants in the preferred latex

pressure-sensitive adhesive include, but are not limited to, those described in WO
89/12618. The surfactants described therein have a hydrophobic portion containing alpha-
beta ethylenic unsaturation, 2 hydrophilic portion containing a poly(alkyleneoxy)segment,

30  and an ionic segment. The preferred copolymerizable surfactant is MAZON SAM-211

surfactant (PPG Industries, Inc.; described as an ethylene polyalkoxy ammonium sulfate,
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met hods idicdhbts, ek tritkmrésrthersof may B&included. preferred that the LAB conprise a
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27NOVIZ0 0 3wkighDeynzepetynesizalgs hydoghatig polymersinciude Jaut greamt ymilge toptogs oss

web directio t sheet or._tape, I FRirea d . In
addi ti on,seiﬁ%gegg{%[lﬁ? Pae °SH%JS‘E“§S°35P o@%@réfegrgglgg ﬁ'ﬁ‘g{]{sq{e{ nur%ﬁ%$ﬂ(§% HZ?? her
advant agepuss, apd EPSU vatahle GloutHegules Wrnteds; pehgimethyhethagylate)t(BMMB) | i t y,
enhanced overtaping, and a uniformty of strength in both the dom.\!\F/g#)

di r ect i orfeaifdpelybu@dicas; Iéﬂlﬂéh%hﬁﬂﬁ?thﬂ§webéluﬁ91}e‘ﬁoﬁ%%ﬁ’4°%E%ROIWFEF s or
tapes nusk, Sacfd{ %nﬁc% SHORAD d%raﬁﬁ%k,' £3ilhRle flodY Piregc‘ﬂi s O4rlaEh ScurE® thefegdP! €,
to obtain @ tape that i's tearable in the cross we I Tection e.g., a
categary | tapPpeferably teladhegres sdategingpds, ofalndpreserp dnvienten also utilizt a be
conprom sed. Likewise, to optain a tape with gé)od t.ensi Iﬁa st[en%ﬁl ge.g.,
a cat egoeranattl%lbﬁﬁf, VRIS ;gé,l',neswe ayer, or a reledse coating, such as a low adheston

backsize (LAB), coated on the nonadhesive side of the tape, to facilitate the winding of the
tape into easy to use rolls. Preferably, an LAB coating is applied to the nonadhesive side
of the tape using conventional coating methods in the textile industry.

25 It is preferred that the LAB comprise a water-based composition, however,
solvent-based materials such as polyvinylcarbamate are also useful. Suitable components
of the water-based LAB include, without limitation, polyethylenes, fluorochemicals.
acrylates, silicones, vinyl copolymers, and combinations of these polymers with other
polymers. For example, acceptable LABs useful in the tapes of the present invention are

30 described in U.S. Pat. No. 4,728,571 and in U.S. Pat. No. 4,973,513, a water-based LAB.

Applicants have surprisingly invented nonwoven sheet materials, and tapes formed

therefrom, comprised of essentially nonfracturable fibers that can be made readily tearable



* . and often conformability, are lost. Thus, category | and Il tapes ar e2qf Noyri003

limted in their 10 application. Conversely, the nonwoven sheet materials
and t ap@O W78BL present invention should find wide use REFHSHHIIEE2 t he
heal t h-care field, and anywhere el se, 2zwhere a strong, conformable, and
readily tearable tape is required. Specifically, the nonwoven sheet

materi al.s and t s. of the present.inventi c i e Cross
web di Léo%mﬂgﬁgﬁnlt& grtop%{i){af SR ageessh%8 Orﬁé%‘ (Q:lasﬁl B’%aatrggéé&?%%lﬁg?eri al's
Wit h t hgseHaNliditiore thesd @ OAdERRpds day lalsd sthiitimuaiiskr Of oftfer wiiantigeoas i on

tear advantages of typical category I materials to provide materials with

wi de apprioperilbs friclyding, enhanché snsite stzgnath, tearability; ephancedsovergpmgo b ar eas.

The parti.cul ar tear characteristic f..a _nonwav et.- material or tape of
the " prEEHERy,AiaRenh h BS0TAT SOVESBuiBeARnER R AR, Cires

det & | ed bel pypicail} HRnwdlerRhRBPEEriSE o tpos mudNBifi&e ceHairs plopegitsion is
further illustrated by the fol |l ow ng exanples that are not intended to

limt tfeoselybers Forraxainplestn oain 4 tape thet isteaghle tn thgcross ayebgdirachen os and
t by .. 25 weji ght. un| herwi.se. jndi cated .PROTOCOLS
Ronet |ty TP R e SSp MR HRB S R laB i A Wlconlprohited 20,
commer Cj AMelyse ﬁpoﬁéﬁﬁidtﬁrﬁé ®itHigo6d ehbige étfeade (égs,iagméﬁiognll’ihml\@aﬁbﬂﬁf{r TESTER
e

Model EJA/ 2000, from Thwi ng-'Al bert Conpany, Phil adel phia, PA a sanple
wi dt h ofindofeen eomformaplityeare lashdihms srateporyzl and 1L tapes arcaftsadiaued ingbeld of 12. 7

cmmin. Reported.for each sanple teste A ' ; .

PCT 1%59@;)?%@%%&?;0%\'5@8@3%8%9 %R' 5$nc§1eétp%f‘tl%ré%f%9%§’gs %{&tg ?fsr%s%ﬁelgw%%mo tain
the t engidul fiad Wad@bseRBionkh&lt thdieaRk-catdfield, dand Bhgwhere alselHahedrenesimunpement in
grans of a nonwoven sheet material sanple praovides a nmeasure of the

dr ape/ ceorfompaite, and yeasiilyiteasable tapeds reanped Spegibrally, thegamyoyenshgedt j vel y hi gh

Hand | tiff : : I | I Hand
val ues Pl argippes il AEREEALRIRN O MLHSA Wep 4] GOLTY  Tod Tor

t he sanpir@sioaftensilistrehgti advdntagesvef gypidat edteppdy Hmatefials\Wike- the BERT (i.c.,
HANDLE- O- METER Model No. 10 211-300 ,( Thw n%;IAI bert Initru nt Co.,
Phi I adeFgHpanatpaly) 2nd downpd,cross VAR dBreioadear @dvarsages iof Bipieal 8N dst r uct i on

menual el ised whiifle MadtladNih dde Afpcatilidy iR the hiaIdRAR field, athletics,

and other areas.

The particular tear characteristics of a nonwoven sheet material or tape of the
present invention is evaluated according to the test procedures detailed below in the

20  Examples section.

EXAMPLES
This invention is further illustrated by the following examples that are not intended
to limit the scope of the invention. In the examples, all parts, ratios and percentages are by

25 weight unless otherwise indicated.

TEST PROTOCOLS
Tensile Strength
ASTM Test Method No. D3759-83 was performed using a meter commercially
30  available under the trade designation THWING-ALBERT TESTER Model EJA/2000,
from Thwing-Albert Company, Philadelphia, PA, a sample width of 2.54 cm, a gauge
length of 12.7 cm, and a crosshead speed of 12.7 cm/min. Reported for each sample tested




neasurements were perforned on about 20-cm square sheet naterials. 27N0V2003
Overt apiwQ 00488383 "bottont' series of 5.08-cm x 25. 4-cm adherCTrose%wy3662St ri ps
was adhered to a clean Pl exiglas hori 4ntal platformby rolling the strips,
adhesi ve side down, back and forth orice with a 10-kg roller. A "top"
series of 2.54-cmand 25. 4-cm adhesive tape strips (taken fromthe sane

| ot of §ouiplnesimamt force dpplitd'the eest eanpleds optaie the, tersaiseiueat oyt of down, on
top of the "bottonl' series of tape strips. The top strips were centered

si de-t o b¥®Ksj de across the bottom stri ps wi dth and extended 2.54 cm beyond
the bottomstrips. A3 gramweight was then attached to each of the
extended ends of the top strips and the strips were rolled once back and
forth wiHdnd he roller. The weighted ends of each top tape strip was pulled

down until the lines of peel fromthe backsides of the bot. e strips

eached a zerheiak gt FRESBFBRAGR STEF At F BPIO YT ARG R I hen roved

to a rogm 25 havkng 8,680 atARkohfIFRAbATIY 08 R AP This mitedDCWIGRA r el at i ve
an

hum dity, respectively, posi tioned upright 20 degrees fromvertical so
that t heelatvgphizhidag faleeiry stifffandmopnenfofroable. eaversely aredativehalowsHand p

" over  apfgs rllehth SPUORBAN A AT § B EaCd YARES T S ohe FRPeRPE 2 1

O rect i s Linibh Serd JEEQ0H « TREVINGAAEAROP HANDEECOMBTER MbEERb) On) by

10. 2-cm (machi ne direction) sanple of backing or tape was held at the
center Gf1t308 (Thwang MlbesripstmumentCo. hBhiladehhiafi), artexding tegthe pipcedyrss 5 hand

d ' th 1.3 t.,Th ' :
honde e g iopbaa g an oo} RE A 150d CATL bR, o€ S
Cross dirﬁ?‘&t 'mn@@%‘%pgﬁonﬁé@0§mtqom}ﬁisdluéreghée@afatdﬁﬁ%.pr opagat ed t hrough

the end o e sanple.” The rate of tear propagation was believed to be
about 7.6 cm per second. A netric ruler was used to neasure (in

mllimet Srsé t.he maxi num di stance that the tear deviated froma straight
line. 1 Direction Tear Test A 7.6-cm (cross direction) by 30.5-cm

(machi ne di r egtbgRdmS aditls®f 3f08baf ki 754-efn adhepiecwg® shipsiwad adhieeedctent er  of
the 7.6-cmlength with the thunb and index finger of each hand gﬁ(gced no
mor e t hagledn Blexiglas herizontalmatfomp by ratking theesirips AAhesiv ﬂ%‘”Bﬂ?“'E nds 15

1 S0P e S o L AP oS PR S kg e
end of t(fkendrah the skhe 1606 aanipldsedithe “bottom” series) was placed, adhesive side
down, on top of the “bottom” series of tape strips. The top strips were centered side-to-
20 side across the bottom strips width and extended 2.54 cm beyond the bottom strips. A 3
gram weight was then attached to each of the extended ends of the top strips and the strips
were rolled once back and forth with the roller. The weighted ends of each top tape strip

was pulled down until the fines of peel from the backsides of the bottomn tape strips

reached a zero mark on the Plexiglas platform. The platform was then moved to a room
25  having a constant temperature and humidity of 40°C/75% relative humidity, respectively,

and positioned upright 20 degrees from vertical so that the weights hung freely. After one

hour, the distance that a “top” tape strip peeled from an anchored “bottom” tape strip was

recorded as the “overtaping” value for that adhesive tape sample.



. "propagation was believed to be about 7.6 cm per second. A netric rul gr7 M@l}sznm
used towowerassxr (in mllinmeters) the maxi num di stance t haCTises/13862
deviated froma straight line. 20 Ca”g%ed Nonwoven Wb (Wb A) A carded

nonwoven web utilized as a starting erial in the follow ng exanples was
made on a machine commercially avail abl e under the trade designation of
HERCGETHE e RANDOM CARD, from Herget h-Hol | i ngsworth, GVBH, Dul man, GCernmany,

utilizing conventjon nonwoven web formation techniques. The fiber blend
i ncl udé@%@@%@@%ﬁ@ms | ene terephthal ate (PET) staple fiber (0.95 denier
x 3.8 cm L-{Gq S lirdcRlon i B qo@érﬁ maaﬂaéuae&thgsmﬁ@)e,ofsaemn@ypn stapl e
fiber (1.5 cégll‘se‘r:llage@g c 0I\/grge { Lenzi n% Charl otte, NC), and 20%

bi conpompivadkeld ahee rmhtebmﬁﬁie ng. Z-crbdﬂngﬂz vothoba tamiy ard wdexdingersf gachpechst

{1 er bR 4PE B R SHacslS Geath T hesamals as MfRighOl IR RERNe Y Sl Nac
ol ! oW AR Riork f?orN@Xe zﬁgéemcppéra&ﬁﬁ&ua&omewmaﬁgmmaed

Nonwoven Anot her carded nonwoven web util | zed as a starting

mat er i atheisampleantibthieeesr hgd peopagpted shigagh thecendnd the samplet hheriohieasr d

gg?\\?l%ﬂ'??‘%ggﬂra ‘Eérﬁ}(ﬁél_@éﬁe‘(ﬁgﬁxgﬁﬂﬂﬁtl oﬁVBF‘eQ:eﬁﬁ?'if S,A %ﬁémy% t')“%en(? consi st ed

of : 60% BidetdrS) BE MaxhaknedisiRhde that M |t&.rfdbbﬁfed(fﬂ)lﬁ5 stisigheline 3. 8
cm L- 7 Qﬁéuﬁ@{'ﬁht Og% anese Corp., 1Spartanburg, SC), 20% pol ypropyl ene

stap e fiber (2.2 denier x 4.0 cm Hercules T-196, WIm ngton, 10 DE), and
0% bi Cﬁ’r‘p nent. PET heermI bondi ng fiber (2.0 denier x 3.8 cm T-254,
Hoechst%&ﬁﬁ-m‘tﬁg—e%artanburg, SC). The resulting carded nonwoven
web. had a fiReyel ﬁ)sg‘@irgéﬂon?foy@@ ﬂélﬁﬁnﬁﬂﬁlnbﬁlréeﬁ@ﬂrsaﬂiptemf lnsklhg‘éb B" in
the foll ow ng exanp 15 Carded Nonwoven Wb (Wb & 4A 3}[% ed
NONWOV etapaesas bcldlant ﬂ'@d:eatgr afﬁtea7r610ﬁgleﬁa¢éﬁﬂaihclthumh@n &L fg"i?ﬁ | es was
made on s dmil)acednn% f0 m{ﬁarﬂ %l lrl¥ afarf ' WL&MQ% thet€robd 5’)911?10@19:@ daRatHanas of
15  in opposite directions from one another and perpendicular to the machine direction plane
of the sample until the tear had propagated through the end of the sample. The rate of tear
propagation was believed to be about 7.6 cm per second. A metric ruler was used to

measure {in millimeters) the maximum distance that the tear deviated from a straight line.

20 Carded Nonwoven Web (Web A)
A carded nonwoven web utilized as a starting material in the following examples

was made on a machine commercially available under the trade designation of HERGETH
RANDOM-CARD, from Hergeth-Hollingsworth, GMBH, Diilman, Germany, utilizing
conventional nonwoven web formation techniques. The fiber biend included:
25 60% polyethylene terephthalate (PET) staple fiber (0.95 denier x 3.8 cm, L-70,
Hoechst Celanese Corp., Spartanburg, SC),
20% rayon staple fiber (1.5 denier x 4.0 cm, Merge 8649, Lenzing, Charlotte, NC),
and
20% bicomponent PET thermal bonding fiber (2.0 denier x 3.8 cm, T-254, Hoechst
30 Celanese Corp., Spartanburg, SC).

The resulting carded nonwoven web had a fiber basis weight of 30 g/m” and is

referred to as “Web A” in the following examples.



HERGETH RANDOM+ CARD, from Herget h-Hol lingsworth, GVBH, Dol man, Ger na@y, NOYQH?
utilizi ti onal nonwoven web formation techni ques. The fiber bl end
Yo

i ncl ude ol yet hyl ene terephthal ate (PET) staple fi EQ“(??@@%M er X
3.8 cm T-121, Hoechst Cel anese Corp., 28partanburg, SC), and 22%

bi component PET thermal bonding fiber (2.0 denier x 5.1 cm K-52,

Konamat su 25 The resulting carded nonwoven web had a fiber basis wei ght of
23 g/n2 and is referred to as "Web C' in the foll ow ng exanpl es.

Conpar at i ggrdetBENBh® ofeh RVOS ER&ebB/HuUence PR, Engraved Pattern A)

Conpar ative Exanpl € A (C. A) was prepared by using the nopwoven, carded 30
Wb A that wasAcotheeyarded mopwopen e utilizsas almnwwaf@m%engy@m heat ed

cal ender _station (manufactur s : | 3 |, MN) and
pattern em%ﬁwa% E‘."gﬁ@gs? %?@%‘hb‘iﬂﬁgﬁ‘g%ﬁﬁ%ﬁ%’? cééésgﬁg{g}l@l;g[si“@ﬁg’ listed in
Tabl e .. GivesHADARARK, Gdrittan9Puiising CHNAAGH! Weh WOV erO8EB o MafRETtelitignd3862

set-up with a 25.4-cmdianmeter x 55.9-cm w de snooth steel roll in the
| oner posih¢ fiherdrleand eordsted efh di aneter x 55.9-cmwide steel roll with an

/ed tt Pat t A) I 111 tt A
(pattern B0 sholis rib Rt tesPhiis (PETFhaRBTINSt b difaGras BHEL 10! 1
0. 914-mm (cross-di r ggddchst ©éianese Tozp 3SpamahbmehBaAR- di rection 63) 5

rect angul ar - shaped depressions 62 _spaced 0.356 mm apart_ip t%e -
cross- di r ect i 0B0%rpblypopylenmstapimfiberi(h2dgriens dH ¢ra. Bercales Tohpe, Yilmington,
patterpn- enbossed weli?%\ﬁas aubsequently resin bonded (Process Step - R) with
a 37. %% sol i ds acryl g yl acetate copolyner |atex (Product No. 78-6283,
National  Starobe, BebmgeneitPET heimAPundiagifber (1.0 deser xB 8lent, dp2 3k tHeechst
containing | % antifoam agent 10 (AntifoamB Silicone Emul sion, Dow Com ng,
Mdland, M) by pas$ieieneshComnSpanaghuigupe)-coat i ng station at a speed of
about 12. 1. m m p.an i f : 2 ;
coater g PE BT h SR ERE il AAP b i D IVEm S0 iRttt
roll in the“wWep®” inakt follvwing@xampRs- cm di aneter x 61-cmwi de, 16 |ines/cm
trihelical pattern steel roll (Northern Engraving, Geen Bay, W) in the
| ower !position. The 15 resulting nonwoven sheet material was dried by
passi ng t GrQHeN NanhdRefly WEB'TWAdbL @) speed of about 12.3 mimin and coll ected
on a 7.62-cm cardboard core. Conparative Exanple B (Process Sequence PRS,
Engr aved Pat t erAnotjer Basdedaronovayan svebatilizadeas o Staming meaterial i 8and
resin bonded described 20 J. [V, S10% rn
enbossi ng eé%fﬂgéf Eh & es%%qaﬁhﬁggﬁgg%m#he&aﬁéam&&y osiifiafii bF
HERGETH RANDOM-CARD, from Hergeth-Hollingsworth, GMBH, Diilman, Germany,

20  utilizing conventional nonwoven web formation techniques. The fiber blend included:
78% polyethylene terephthalate (PET) staple fiber (1.0 denier x 3.8 cm, T-121,
Hoechst Celanese Corp., Spartanburg, SC), and
22% bicomponent PET thermal bonding fiber (2.0 denier x 5.1 em, K-52,
Konamatsu

25  The resulting carded nonwoven web had a fiber basis weight of 23 g/m” and is referred to

as “Web C” in the following examples.

Comparative Example A (Process Sequence PR, Engraved Pattern A)
Comparative Example A (C.A) was prepared by using the nonwoven carded
30  Web A that was conveyed at a speed of about 12.2 m/min to a two-roll heated calender
station (manufactured by Energy Solutions Inc., St. Paul, MN) and pattern embossed
(Process Step - P) using the process conditions listed in Table 1. The calender station was



" - dried nonwoven sheet material was then smooth-roll cal endered (Procegs7 @Vewm

- S) uswiseorfshes process conditions listed in Table 1. The@Ehogsdnasa! |
cal endering process step was acconplished simlarly to the pattern

enbossing step described in Conparatié Exanple A except that the cal ender
station was set-up with a snooth steel roll having a 25 cotton cloth

cover i Ngetiy} WitR8e 50f-cihBamegF R869-drohidé smbdte siphetl ip dsi lbivenpositien asdul t i ng
nonwoven sheet material was cqllected on.a 7.62-cm cardbgard r.e., Exanpl es

1 and 2a@Priotrekarsrgus e S-murideyigsl o avitbaAn e VvAY PatREn R f¥ded Wb

A was pattern enbo | ' bV I ALY t he
B b s B aRsRo s CoRivPPR (pAdrifORACR) I Biguad ) AR 19, o o110
cal enderrd 138 coRs sted b€ 0.5 a-rBanpasatirvaion eyl 208-msi (mpching-direstion 63)

conditions listed in Table 1. The r |.ti ng nonwoven sheet . nat erf | was
t hens r essotangthagshapask depressionafi2 srRAcRd %Z*Eé TR PR LT SHPSY fe%t?'b?ﬁcg !i‘%l)oar d

core as _described in D 1ve Exanple A 27NOvV2003 WO 00/ 78883 28
PCTNSQQPE%"QJI%&e%?c@ﬁ%%ghﬁsheet material was prepared in the sane

manner and dg¥egagtedembossediveb Nas Extaeplent]y résn bereted (Begessrfgep SRRWithgr aved
Pattern A) 5 The nonwoven carded We? A was Z]gp thé&gghégﬁéqe@dtﬁ_gﬁi as

descri badTie sekidanrerslic viay EBcsin eorghiasrigiex 08\“‘6 ofiti 18 listed in
Table 1,.and su )Y/ P "hg%dl%@nﬁmmag kve
Exanpl e Aa“gté’iﬁrlréé)%seh%ew%;\gg’e%sg@g@?ﬁicﬂuons ?gt‘gagerﬁ&%lbl e 1. The resgtﬁnti ng
nonwoVvenAsfiRAn BWiktdrz EmalsiohhPowrGshingbbidiand, MD)ibydassing thiougher and

i o B E0AHnE TIPSR IS8 ghaH 2 SRIT e ARy Breseire B pooay UL,
anpl e g8 - 'SR e
nonwovenycard qﬂﬁ#%% YRRer SRAENGP Qlith LA RRASTRHe12Sx §E2hT WiRdhidaded

Conmpar at1 ve Exa using the process conditions listed in Table 1, and
subsequenbbey roll i thesippethmstio anda 20 3-on diameter O bamawidge ke Hngsdemi n

Co tive, le AT |ting . t._nmater t

o o ihlisat et spaLEi (NBERTR Babire ot Bah 6 in TR I8MeFbostion 1D
Lt | | ' - b gore. 20

Cont b S o) 8, o

Conpar atdfabolE@dhemih 4rd @llentad oprréhél-cn caslbogrdidess. nonwoven carded Wb A
that was pattern enbossed and resin bonded as described in Conparative

e A s g Bk e TR SR RS Pl R 1 T
The nonwoven carded Web A was pattern embossed and resin bonded as described

20 in Comparative Example A using the pattern embossing conditions listed in Table 1. The
dried nonwoven sheet material was then smooth-roll calendered (Process Step — S) using
the pracess conditions listed in Table 1. The smooth-roll calendering process step was
accomplished similarly to the pattern embossing step described in Comparative
Example A, except that the calender station was set-up with a smooth steel roll having a

25 cotton cloth covering in place of the engraved roll in the upper position. The resulting

nonwoven sheet material was collected on a 7.62-cm cardboard core.

Examples 1 and 2 (Process Sequence PSR, Engraved Pattern A)
The nonwoven carded Web A was pattern embossed as described in Comparative
30  Example A using the process conditions listed in Table 1, and subsequently smooth-roll
calendered as described in Comparative Example B using the process conditions listed in
Table 1. The resulting nonwoven sheet material was then resin bonded, dried in an oven

and collected on a 7.62-cm cardboard core as described in Comparative Example A.



was collected on a 7.62-cm cardboard core. 25 Conparative Exanple D2 7NOV 0]

(Processwhadugiase PR, Engraved Pattern B) Conparative ExagygsddntgezD) wds
prepared by using the nonwoven carded Wb C that was pattern enbossed and

resin bonded as described in Conparativ® Exanple A using the pattern
enbossing conditions listed in Table 1, except that engraved 30 Pattern B

( pat t er nAASthenMWwdven shest ntatefal was prepackd in thé sare nfanaergnd desdigRatetler n A,
Engraved Pattern B had a 29. 4% bond area and consi sted of a series of

rai sed cbxampledus line elenents 72 and 72' that ran at right angles to
each other in the cross-direction 75 and WD 00/ 78883 29 2 7 NOV 2003

pattorn’ is descri Bl BPeled SehudeEBR, perfued udeiiar | 1 ) O
resul §ing noMyRY RehwHRSLcafRi VLRI Wasshedthas!l edlenderad a¥ déribed aar dboar d
core. 5 Conparative Exargl e E (Process Sequence PRS, Engraved Pattern A)

The nonwBumpamtiveEdample Rusing theanreesss cenditarekisteq %T?bl%gr?d@oﬁuba?fam&%ot h

roll cal endered, as descri bed, i n~Co .at 4 . ' t ess
Condi + 1 oRiRs nbassefl AS Pt in CORBRARR iRt Mg the fioBiks/cORIRIGAE DD
smoot h sjiged id PAblie 12Fhé %Enhlﬁﬁ% Hol¥oven shetEnitiaaasthen resithbaidedTtged @sul ti ng

nonwoven sheet naterial was dried in an oven and _ 10 collected on a 7.62-cm

car dboar ah cweneandEollagted of a(Tr2oere sardbeardesnse apgrscripe i BPYAYer n A) The
nonwoven cardlg_[cs?3 Wb A was pattern enbossed, snooth-roll cal endered, and
resi A0 boR&BPSL described in Exanple 2 using the process conditions |isted
in Table 1, 15 except that the cotton cloth covering the snooth steel roll

was replaced by a material made of rubber. The resulting nonwoven sheet
material was dri ed Exanaple d(BrocesuiSeanance SBP, &ngraved Batteqh &) dboard core.

xanpl e 6 (P g SRR T AR BSHERl Laldlalla B0adempgOven car ded

Wb A was sno er éd fn enbosse and resin bonded as

descri begohipafatidPxampld B usige theproeas esadidonslisted i Tabls i ahd subBediestly,
except that the cotton cloth covering_ the snooth st%ﬁ)ll xﬁs repl aced by
a matleri sgsimbanded and dripgdhisyan ovea as dsspribed gn GEFRsALYS Sritt SPFISSURE dr i ed

in an oven and col (ol B Q2kEsEBERin ESmpEATREE 7
(Process n@é‘ﬁﬁ‘ger? csgeégﬁ%tg&‘#%\%? at Fgfg?r?s%s i
Example A using the process conditions listed in Table 1 and collected on a 7.62-cm

cardboard core.

20 Comparative Example C (Process Sequence PR, Engraved Pattern A)
Comparative Example C (C.C) was prepared using the nonwoven carded Web A
that was pattern embossed and resin bonded as described in Comparative Example A using
the pattern embossing conditions listed in Table 1. The resulting nonwoven sheet material
was collected on a 7.62-cm cardboard core.

25
Comparative Example D (Process Sequence PR, Engraved Pattern B)

Comparative Example D (C.D) was prepared by using the nonwoven carded
Web C that was pattern embossed and resin bonded as described in Comparative
Example A using the pattern embossing conditions listed in Table 1, except that engraved
30 Pattern B (pattern 70 shown in Figure 7) was used in place of engraved Pattern A.
Engréved Pattern B had a 29.4% bond area and consisted of a series of raised continuous

line elements 72 and 72’ that ran at right angles to each other in the cross-direction 75 and



*The nonwoven carded Wb A was snoot h-roll cal endered, pattern enboss«go?,myn@m
resi n bowdeer78s83 descri bed in Exanple 4 using the process ®OTHISIPBING2| i st ed
in Table 1, except that the cotton clgth covering the smooth steel roll

was replaced by a materi al made 30 of Trubber. The resulting nonwoven sheet

material was dried in an oven and collected on a Z.,GE-C%girdgggap core.
WO 00/ 7888RingdlizctiorNey rapedivebCTihiss® calial Pog paitgie 18995e1BERESY diftnce
SPR, Engr a P rn.C e 0 vg&@ 1SPRN48d bn a

cal ende dgaggtﬁﬁékﬁeg%%}salgdTﬂgﬁ%&y@%ﬁqﬁ{ ona\éﬁ&é? escribed in Exrélrrpl e 3
usi ng t hgopmRefdbodigrdiet ions listed in Table 1. except that engraved

pattern C (shown in Figure 2, described above) was used in place of 5

engraved Pattern A, and that the cotton cloth covering e snoot h steel
rol | 5was replGameparatiye Exantpde EoProgess SsauengsBRS, Waéfﬁé AempBdi tern C had

an 18. 6% bond.area and consi d of r l.aly g.‘qﬁg, RSHideRs t hat
were aligned Pf “BB‘P’HW%‘@‘%&Z@%E)% F%?: fitg%haean Sﬁqé&gnac H‘]%ie’di rection. The
resul ti pg PABMRYEILsSR6@ bed T Eohlaratie itdngsle Brushty the processicomitidnsdised on a
7.62-cm cardboard core. 10 Exanple 9 (Process Sequencgl SPR, Eg%{gved

Pat t er niDyahlkd, exvepitherthe sotttclodncovevias thq et sr] rollavasige Yattern
enmbossed, an resi.n .bonded as,descr.i i @iﬁ"ﬁpﬂi i ess
condi t i %eqqqé‘faéla °f?$§5ﬁ§’ef?SMIén ré‘%)‘%‘p?‘ﬁegts“%ngr aveﬂ %gﬁ{ eéra%nl%h? gﬁlg\é\n%p in

Fi gupe 3olibleston Pedrahovalibars cosed in place of 15 engraved Pattern A and
that the cotton cloth covering the snooth steel roll was replaced by a

mat eri al nade of rubber. The engraved Pattern D had a 20.5% bond area and

consi sted of plus-gsha .d@Qr [ ﬁ%ait. Aved Patkerh AOr 0Ss-direction
rows and rmachi ne-%’f‘%'@@ei% 807%5'%%@& e SI‘%@%F%I ng nomﬁovéﬁ sheet materi al
was dried in B vweavanchréal webt s evaspaterh dhizbassadc smdotbanolf cadanderedoardyx anpl e

10 (Process Sequence SPR,  Engraved Pattern E) The nonwquven, c d. Web A was
smoot h- esin beadedaa dessaibes it EXamPlerdbueg e Ripeess F‘é‘&\r‘]ﬁ@’}\%ﬁﬁg"eddmia%g%%cri bed in

Exanpl e 5%5%’@ g rﬁﬁé&&{@h%ﬁ Eo%{ﬁgitﬁé SRSoll st eoll Wad Pdpled by sansefsl it

engrave ter own I'n ure 1, described above) was used in place
of 25 engirabted. RairealtingnoiWmveasheetvnatefaltwasdricd inan oxen sndioglissied o8rdea and
consi sted of elgngated cross-shaped depressions that were aligned in

cr oss- di FeEEmFIr @hd  machi ne-direction colums. The resulting nonwoven
sheet material was dried in an oven

Example 6 (Process Sequence SPR, Engraved Pattern A)

20 The nonwoven carded Web A was smooth-roll calendered, pattern embossed, and
resin bonded as described in Example 3 using the process conditions listed in Table 1,
except that the cotton cloth covering the smooth steel roll was replaced by a material made
of rubber. The resulting nonwoven sheet material was dried in an oven and collected on a
7.62-cm cardboard core.

25
Example 7 (Process Sequence SRP, Engraved Pattern A)

The nonwoven carded Web A was smooth-roll calendered, pattern embossed. and
resin bonded as described in Example 4 using the process conditions listed in Table 1,
except that the cotton cloth covering the smooth steel roll was replaced by a material made

30 of rubber. The resulting nonwoven sheet material was dried in an oven and collected on a

7.62-cm cardboard core.



gg& Cgl | ect e}gsg)n a 7.62-cm cardboard core. 30 Exanple 11 (Process SedueN&%200]
, Enggavsdsdegttern F) The nonwoven carded Wb A was s - Ol -
g BT o 5

cal endere pattern enbossed, and resin bonded as describe

using the process conditions listed in3%able 1, W 00n8883 2 7 NOV 2003
gCTI U_Sﬁ%ngGZ 31 except that engraved pattern F (shown in Figure 4,

escri bed above) us | A% Vﬁgg nd that the
cotton cloth coveri a"f‘?‘lelgss@go.h ;%tegéfnér%(rﬁifﬁm rrg)gﬁgégaﬁl gz a materi al
rrlxcadeI ;)f r u{oberhe Ibﬁwemxrl @v@éﬁh%dﬁmmEmbatﬂx-tmlﬂcﬁleﬁ?l’cﬂadnphtaneernhmsed;@ndi sted
of alternating rectangul ar-shaped and, pl us-shaped depressigns.that were

al i gned resin hondedas described inBxappls %w&@swr%g%ﬁqng&f% isted iy Hable Irhe

resul ting no ven s t ' [ | || on a
7752 cm P AR Shead PepstifCREhdn gt 2 delc R abU ) a8 e e P
R) ;;btet NERBMAEE nbrpa@zegdnglaﬁolfémaﬁ_thmb 3 r@mgixme@\fdﬂngm snoehetkel rodlswas fepladetl,  and
ern enbossed as described in Exanple 4 using t rocess conditio
|1 |2 st eg iEyIatﬂt@rlaifnadéﬁémberha?“e@ﬁgfaﬁ%gg%{‘Fe‘f'zﬁ %ﬂg‘(xag"zéggg areagd; Examr;lse
and shown_ i Lqure. 4 -] . [delio@n
R e e s T L G T s N S i
mat er i al ;ARee ndchinéebdifdctiodl Fis rdsbRingGioyivotervsheyl maeribbwes drigddhymeven | at ex
bi nder (Product No. 78-6283) was replaced by an acrylic styrene copol yner
| at ex i Saiwd endlsetedpnoai(i62-cRbcardbagdeoreRohm & Haas, Phi | adel phia, PA; 50%
solids diluted with water). The resulting nonwoven sheet nmaterial was
dried” in an oven and collected on a 7.62-cm cardboard core. k W 00/ 78883
3a EUO00 = G to axampk ®(Process Séquence SPR, Engraved Pattern D)

The nonwoven carded Web A was smooth-roll calendered, pattern embossed, and
resin bonded as described in Example 3 using the process conditions listed in Table 1,
except that engraved pattern D (shown in Figure 3, described above) was used in place of
15 engraved Pattern A, and that the cotton cloth covering the smooth steel roll was replaced
by a material made of rubber. The engraved Pattern D had a 20.5% bond area and
consisted of plus-shaped depressions that were aligned in cross-direction rows and
machine-direction columns. The resulting nonwoven sheet material was dried in an oven
and collected on a 7.62-cm cardboard core.
20
Example 10 (Process Sequence SPR, Engraved Pattern E)
The nonwoven carded Web A was smooth-rol!l calendered, pattern embossed, and
resin bonded as described in Example 3 using the process conditions listed in Table I,
except that engraved pattern E (shown in Figure 1, described above) was used in place of
25  engraved Pattern A. The engraved Pattern E had a 15.4% bond area and consisted of
elongated cross-shaped depressions that were aligned in cross-direction rows and
machine-direction columns. The resulting nonwoven sheet material was dried in an oven

and collected on a 7.62-cm cardboard core.

30 Example 11 (Process Sequence SPR, Engraved Pattern F)
The nonwoven carded Web A was smooth-roll calendered, pattern embossed, and

resin bonded as described in Example 3 using the process conditions listed in Table 1,
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except that engraved pattern F (shown in Figure 4, described above) was used in place of
engraved Pattern A, and that the cotton cloth covering the smooth steel roll was replaced
by a material made of rubber. The engraved Pattern F had a 16.0% bond area and
consisted of alternating rectangular-shaped and plus-shaped depressions that were aligned
in cross-direction rows and machine-direction columns. The resulting nonwoven sheet

material was dried in an oven and collected on a 7.62-cm cardboard core.

Example 12 (Process Sequence SRP, Engraved Pattern F)

The nonwoven carded Web A was smooth-roll calendered, resin bonded, and
pattern embossed as described in Example 4 using the process conditions listed in Table 1,
except that engraved pattern F (as described in Example 12 and shown in Figure 4) was
used in place of engraved Pattern A. and that the cotton cloth covering the smooth steel
roll was replaced by a material made of rubber. Also, the acrylic vinyl acetate copolymer
latex binder (Product No. 78-6283) was rcplaced. by an acrylic styrene copolymer latex
binder (Product No. E-3636, Rohm & Haas, Philadelphia, PA; 50% solids diluted with
water). The resulting nonwoven sheet material was dried in an oven and collected on a

7.62-cm cardboard core.
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PCT/ US" /08628838 Conpar ati ve Exanpl es F and G and Exanpl egTAi$edM3ssehesi ve
Tapes The nonwoven sheet materials described in Conparative Exanples A and
B and in Exanples |-4 were converted into the adhesive tapes of 5

Conpar ative Exanple F and G and of Exanples 13-16, respectively. The
non}/voyen sheet materials were coated on31 he snmooth side with 28 g/ n2 of an
emul si on pressure sen |t|ve ad Y QR SE nmeric isooctyl
acryl ate/ vinyl acetat 7'38? e "ﬁ}é& a”H I-Efa rgs)?ﬁy(Her cul es y
Chenmi cal s)) (89/6/3/2), the pr epar “'\R,ﬁ ch |s generally described in
EP 10 Pat. No. 55§'h§%1%n§ové_rhﬁle@?ﬁlﬁl%ﬁﬂls%@mg% ShfPantive maﬁ;p&@.tA material s
was coated wth a urethane | ow adhesi on backsi d LAB) conpri sed
of the reachnch qndodlﬁ)darrmﬂesrie#w:rqﬁdnvaﬂt@bhm tharadh@@\t@tdmf i socyanate (as

described in S. 15 T es 1-4 and
Conpar ati ¥e E’k’a}ﬂaﬁ%’sv eﬁg’?ﬁﬂ’l%é?ﬁé @M\Fé@“@ﬁ%@b%f@sﬁgf gﬁﬁ i bed in
Conpar ati ve Examnl&Sshet materials were coated on the smooth side with 28 g/m? of an

emulsion pressure sensitive adhesive (PSA) comprised of polymeric isooctyl

acrylate/vinyl acetate/acrylic acid/D-125 polystyrene resin (Hercules
Chemicals)) (89/6/3/2}, the pre];aration of which is generally described in EP

10  Pat. No. 554 832 B. The pattern embossed side of the sheet materials was coated
with 2 g/m2 of a urethane low-adhesion backside (LAB) comprised of the
reaction product of polyvinyl alcohol and octadecyl isocyanate (as described in
U.S. Pat. No. 3,121,021).

15 EVALUATIONS
Examples 1-4 and Comparative Examples A and B

The nonwoven sheet materials described in Comparative Examples A
and B and in Examples 1-4 were cut into appropriate sample sizes and evaluated
(machine direction and cross-direction) for Tensile Strength at break and for

20  Hand. The results are shown in Table 2. All nonwoven sheet samples of these
examples were observed to be hand-tearable and to provide a clean, straight tear

in the cross web direction and the down web direction with minimal fraying.

2.7 NOV 2003



and B and in Exanples 1-4 were cut into appropriate sanple sizes and 2 7 NOv 2003
eval uat eO 00118888 ne direction and cross-direction) for TerBCTAS®/1386mt h at
break and for 20 Hand. The results are shown in Table 2. Al nonwoven sheet
sanpl es of these exanples were observed to be hand-tearable and to provide
a clean, straight tear in the cross web direction and the down web
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27NOV10080 007@883US99/ 13862 WD 00/ 78883 35 2 7 Nov 2003 PCFCUBS9213B88B62
Exanpl es 5-12 and Conparative Exanples C, D and E The nonwoven sheet
materials described in Conparative Exanples C, D and E and in Exanpl es
5-12 were cut into appropriate sanple sizes and 5 eval uated (machine
direction and cross-direction) for Tensisle Strength at break and for Tear
(machine direction and cross-direction). The results are shown in Table 3.
WO 00/ 78883 3

Examples 5-12 and Comparative Examples C, D and E

The nonwoven sheet materials described in Comparative Examples C, D
and E and in Examples 5-12 were cut into appropriate sample sizes and
5 evaluated (machine direction and cross-direction) for Tensile Strength at break

and for Tear (machine direction and cross-direction). The results are shown in

Table 3.
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Cr-i lems !+ ~+ lrele" ~1~"~I~1vslert INI-- ININOI"t V1r eZn7N[)VZBII3

lenlre WOPI8883 o5 ININI- INen ImMl,len O10 ~O EO ~Q rRCIAUSPIL3B2 e | m
le", Ire It" OIN ~O Ino- Ma+ la. I~hl~ | I 4-n hor U nlW-~Ew
jlad oo 10\ NV OO0 4r 3 O PCT/U599/13862 2 7.NOV 2003 2 7 NOV 2003 WO
00n8883 PCT/ US99/ 13862 37 Exanples 13-16 and Conparative Exanples F and G
The adhesive tapes described in Conparafive Exanples F and G and in

Exanpl es 13-16 were gilmpidsa BRPARP Codigars@rdk Lambles ¥ sigdGeval uat ed for

The adhesive tapes described in Comparative Examples F and G and in

Examples 13-16 were cut into appropriate sample sizes and evaluated for
overtaping. The results are shown in Table 4. All adhesive tape samples of these
5  examples were observed to be hand-tearable and to provide a clean, straight tear

in the cross-direction with minimal fraying.

Table 4
Evaluation Results for Adhesive Tapes of Comparative
Examples F and G and Examples 13-16
Ex. NW Process | Pattern Overtaping (mm)
Sheet
Material | Sequence N | Average St Fall
(Ex.) Deviation | Off?
C.F C.A PR A 3 76 0 Yes
C.G CB PRS A 3 130 0 Yes
13 1 PSR A 3 1 1 No
14 2 PSR A 3 2 1 No
15 3 SPR A 3 10 10 No
16 4 SRP A 3 3 i No
Conclusions
10 It can be concluded from the test results provided in Tables 2, 3 and 4

that the hand-tearable, nonwoven sheet materials and adhesive tapes of the
present invention (all made with resin-bonding, pattern-embossing, and smooth-
roll calendering process steps) have improved tensile strength, and/or overtaping
properties when compared with corresponding materials made without a2 smooth-
15 roll calendering process step or with a PRS process sequence (Comparative
Examples A-G). For example, as observed from Table 2, the sheet materials
made from SRP and PSR process sequences possess the highest tensile strengths.
From Table 4 it is observed that the adhesive tapes made from sheet materials
using the SRP, SPR, and PSR process sequences all possess superior overtaping
20  properties.
It can be concluded from the test results provided in Table 3 that the

engraved pattern can be designed so that the hand-tearable nonwoven sheet




overtaping. The results are shown in Table 4. Al adhesive tape sanples OP*OV 0
these 5 SXQPHT8E were observed to be hand-tearable and to BEBUSAYLII6E| ean,
straight tear in the cross-direction with mininmal fraying. Table 4

Eval uati on Results for Adhesive Tapes of Conparative Exanples F and G and
Exanpl es 13-16 Ex. NW ProcessPatternOvertapi ng (mm) Sheet Materi al
SequenceNAverageSt. Fall (Ex.)Deviati onOM8 ' C. FC. APRA3760Yes

Goncl usi ons TP AROGBIEICRRGE (s BT R e ae P AL T s b et €00 11

Tables 2, 3 angod dxi’@ftlohhﬁaé}ﬂﬁ@dﬂrﬁﬁlbabdnﬁ:othnommmm hisrsequencerdf Hogdagd
adhesive tapes of the present invention (all th resin: bondlng

pat t er n- embos s#ters canrhe awsd thprovisle) mﬁ’é‘l"@ﬂd@‘ﬁ‘%‘?étrﬁ?@g Qpegtieehen oy e
i nproved tensile str I, ghed W th
c gP r espondi ng TUTRFT P@t!h g@%r{&[}n %E{eﬁﬁgrﬁ;étllh o VIR b shRD tVRANcaléHtiRAh S

Suta sno 15 roll cal endering process
step or witHh apRB&sRt ;ﬁmlmmﬂ(pmrﬁ)amchﬂ)onEmmmle,scqu@)mg
exanpl e, as observed rom Tabl e 2, .the sheet ter| %r@- d@ &RP and
PSR process SechRRYRVES SP e%tseesmtlﬁéawgﬁ%s?gf?‘é r"i‘g‘?% m Tabl e 4

L S obser ved, Liak) ke IHAGAL SRPIRBES; tRflendd Uk &ae&mermg&rstehﬁle using the

SRP, SPR, and pé pr ocess sequenc possess superi or overtapl ng 20

properties. |tst§éﬁ§ﬂ-be concl uded fromthe test results provided in Table 3
that the engraved pattern can be designed so that the hand-tearable
nonwoven sheet W) OOn8883 27NOv2003

10 Comparative Example H (Process Sequence PR, Engraved Pattern G)
The nonwoven carded Web A was conveyed at a speed of about 13
m/min to a two-roll heated calender station (manufactured by Energy Solutions
Inc., St. Paul, MN) and pattern embossed (Process Step - P) using the process
conditions listed in Table 5. The calender station was set-up with a 25.4-cm

15 diameter X 55.9-cm wide smooth steel roll in the lower position and 2 25.4-cm
diameter x 55.9-cm wide steel roll with an engraved pattern (Pattern G) in the
upper position. The engraved Patten G is similar to Pattern A (shown in Fig. 6)
except that it had a 12 % bond area and consisted of 0.8-mm (cross-direction) X
0.5-mm (machine-direction) rectangular-shaped depressions spaced 0.5 mm

20 apart in the cross-direction and 1 mm apart in the machine-direction. The
pattern-embossed web was subsequently resin bonded (Process Step - R) with a
25% solids acrylic vinyl acetate copelymer latex (Product No. 78-6283, National
Starch, Bridgewater, NJ; 45% solids diluted with deionized water) containing
0.5% antifoam agent (Antifoam B Silicone Emulsion, Dow Corning, Midland,

5 MI) and 0.5% surfactant (TRITON GR-5 Union Carbide Cory Canbury, CT) by
passing through a gravure coating station at the conditions listed in Table 5. The
gravure coater was set-up with a 20.3-cm diameter x 61-cm wide threaded
rubber roll in the upper position and a 20.3-cm diameter x 61-cm wide, 16
lines/cm trihelical pattern steel roll (Northern Engraving, Green Bay, W) in the

30  lower position. The resulting nonwoven sheet material was dried by passing




" PCT/US99/ 13862 ' 38 materials and adhesive tapes of the present inveng M‘rqv 100
w |l tesoooesssastraight in the cross direction, machi ne PCT/AS99/13862 Or
both. In addition, the sequence of bonding steps can be varied to provide
i nproved tensile strength properties when conpared with correspondi ng
materials made without a snooth-roll calendering 5 process step
(Conpar ative Exanples C and D). For exadple, conparing the nonwoven sheet

mat eri al s having an engraved .Pattern. able. 3 ) terial made
with the SRWBP@E@S%V%G Borbso‘é%%@@m%gaﬁfiéhr %thf%'ﬁ%iel%tez crg?r ength. 10
Compar ativec?ag%%opé.(w ocess Sequence PR, Engraved Pattern G The
nonwoven carde b A was conveyed at a speed of about 13 mimn to a
two-roll heated cal ender station (manufactured by Energy Solutions Inc.,

St _ Paul, MN) and pattern enbossed (Process Step - P) using. the process
conditioms |isted Exadiplelld (Protess SequemekebPBi Enpraveddattesploh with a

25.4-cm 15 dianeter x 55.9-cmw shpot h st eel I |ower position
and a 25.4-cm di&ﬁé&{)@?’”"%efs%%rée\-'gcﬁf% &REQE Y 8I3F g\%éeteﬁ%grﬁgg%tgﬁaved pattern

(Pattern G njig{ﬂliﬁ i$a tWHREN hERS ddlétler SthRoeBAMRMachuied hyBrerdy Selusbns | ar to
Pattern A (shown Iin Fig. 6) except that it had a 12 % bond area and

consi st ed ofln®, $ Raul| Mosamdsmosth tadlalenderpdd Pragsss MR NSAUSIAE Rt i on)

rect angul ar - shaped ressj ans . thd i bk

cross- di rectﬁr?ﬁ’?g%ﬁ‘ﬂ%%?%iﬁt?g?? Tl‘saﬁr%t%ﬁgh%asg i negg‘fcrggﬁllg%érq]s %’gﬂy to the

patter n-lﬁnbgﬁ&@:% ifbs¥ing sﬁFlasﬁmeaﬁrh Lofrpatative @xdanld By ocepsthdtthp - R) with
a 25%solids acrylic vinyl acetate copol rrlidaé) I g%excéléProduct #\% 78- 6283,
Nati onal Stcalcofler ssticngeascieup With:2 smogth steelroll(2P G SRSteT de? uACTed wat er)
containing 0.5% antif : Ldith G0 htid nwénh Cor ni ng,
M dl and, 25 ‘Wfi?) lgrPgacﬁ.‘)g@g@su %#gﬁﬁgl}{?%ﬁ%%%%%&%gﬁgnﬁ%arﬁe Corr
Canbury, CT)shit matassliweg théir gamgn embossediamd ot banged andeseribed int he

conditions listed in Tabl . The ravure.coater S - with a 20.3-cm
di aneter x QQIEPHINI%E’EWIﬁﬁgéﬁmgrtBBg@F“PSF’IbOFSH“% Rt ﬁEsbeélagﬁnti on and a

20. 3-cmdi a iGN Hshwohen shidi @sdt&ral twdshelleqad opat?téd-amst eel rol |
(Norther% E@ge\r/ls'ng, &reél\rflE Ba;‘,f V\;l) in the 30 | ower position. The resulting

nonwoven sheatdbvatdedrel was dried by passing 27NOv2003 WO 00/ 78883
PCTI US99/ 13862 39 through an oven at conditions listed in Table 5 and
collected on a C7dn?§519art?ve Example I (Process Sequence PR, Engraved Pattern A)
The nonwoven carded Web B was conveyed at a speed of about 13
20 m/min to a two-roll heated calender station (manufactured by Energy Solutions
Inc., St. Paul, MN) and pattern embossed (Process Step - P) using the process
conditions listed in Table 5. The calender station was set-up with a 25.4-cm
diameter x 55.9-cm wide smooth steel roll in the lower posiﬁon and a 25.4-cm
diameter x 55.9-cm wide steel roll with an engraved pattern (Pattern A) in the
25  upper position. The engraved Pattern A (as shown in Fig. 6) had an 11.5% bond
area and consisted of 0.91-mm (cross-direction) x 0.203-mm {machine-direction)
rectangular-shaped depressions spaced 0.35 mm apart in the cross-direction and
1.067 mm apart in the machine-direction. The pattern-embossed web was
subsequently resin bonded as described in Comparative Example H at the
30 conditions listed in Table 5 . The gravure coater was set-up with a 20.3-cm
diameter x 61-cm wide threaded rubber roll in the upper position and a 20.3-cm

diameter x 61-cm wide, 16 lines/cm trihelical pattern steel roll (Northern




cardboard core. 5 Exanple 17 (Process Sequence SPR, Engraved Patternng NOV 2003
The nonwW¥0M/788Bded Web A was conveyed at a speed of aboutPCTBUSR9 13862t 0 a '
two-roll heated cal ender station (manufactured by Energy Solutions Inc.,

St. Paul, MN) and snooth roll cal endered (Process Step - S) using the

process conditions listed in Table 5. This step was acconplished simlarly

to the 10 pattern enbossing step descri®d in Conparative Exanple H, except

h h ' | ; i enl
that the ca nggﬁ,r gﬁ%@ﬁﬁﬁ@fﬁttﬁé’&%ﬁg&sﬁoﬁ@% Qsﬁfnﬁfhor{ﬁ\} (sBeet4 cm

di aneter x 557§ cm ace o engraved ro I n e upper

posi tion. Thendtesdlvdsnitieddywassing tiabegh amaver atalondidiens listed ingiable haedrbossed
and resin bonded as descri bed idn Conpar ati ve Exanple F using the pattern
embossi ng cofRelleqtehan pi’laemicar arﬁg&rg. 5. The resul ting nonwoven sheet
material was collected on a 7.62-cm cardboard core. Conparative Exanple |

(Process Sequence Pﬁg?n%n Lﬁﬁ’?ﬁgﬁ%ﬁéﬁﬁ}{@“ Smt%qu‘hﬁﬁ d Wb B was

conveyed at a speed to a roll heated cal ender

stati on (manuf act UrtRthdawdvee eadeSWeli Aowas sphouh rolBtalenBexsd as Wbjcridmd tpat t er n

enbossed (Process Step - P) using the proc,g%ﬁ Sc nditjons listed in Table
o 5api9 -

5. The cal endxamplel7.0mt e sepdifipns,jisted ¢ FRIs e wias Spbsgauedly e m wi de
snooth steel roll %rﬁb&s@@d &Omeﬁ%g%té&ﬂ%&?@@e%ﬁe)P{I@,m@h%fﬁ&&rss X 55.9-cm

wi de steel r&PTWi an engraved patter attern A) I1n the 25 upper

posi ti on. Theogsdigibay HetePat Tabla SAThasesshimgmanworen she6) matadalamasl 1. 5% bond
area and consi sted, of Q. gl-méﬁros -direction) x 0.203-nmm

(machi ne-18i r éelleded on agcq2:¢1g éﬁgﬁ'\’-fa depressi ons spaced 0.35 nmm apart in
the cross-direction and 1.067 mmapart in the machi ne-direction. The

pattern-enbossed me%\ggfplﬁggs&ggg&gl qﬁ?&ée@ﬁj@ 2 Fleferhidbed in

Conpar ati ve Exanpl e condrtrons listed in Table . _The gravure
coater was set-up Thd florveden 3arled WelaBewas smodi ralhralindered las desgeibed irbber

roll in the upper position_and a.20.3-cm di er. x 6l-cm w de, i nes/cm
trihelical paﬁoﬁa&me ${ esing e FO'('%HPP%@?‘H‘-"%JY%&@@S?‘? G%FQ“C“J‘Y
PCT/ US99/, 13362, crROGaY b bsclibPh EparklVe Efackb1e1 LaMg Corahions 1omed The

resulting no ven material was dried by passing through an oven at
condi tions | iisfTable 51 Theh) the Salandered oiribessed dheat veas pulsequently sesubbandsdcore. 5

Bxanpl e 18 (R 0ceeSsies 145 1Gh 2250 Stk 2 tic Pk loron (E-3522, Rohm
and Haas Company, Philadelphia, PA; 52% solids diluted with deionized wﬁter)
containing 0.5% antifoam agent (Antifoam B Silicone Emulsion, Dow Coming,

20  Midland, MI) and 0.5% surfactant (Triton GR-5 Union Carbide Corp., Canbury,
CT) by passing through a gravure coating station at the conditions listed in Table
5. The gravure coater was set-up with a 20.3-cm diameter x 61-cm wide threaded
‘rubber roll in the upper position and a 20.3-cm diameter x 61-cm wide, 16
lines/cm trihelical pattern steel roll (Northemn Engraving, Green Bay, WI) in the

25 lower position. The resulting nonwoven sheet material was collected on a 7.62-

cm cardboard core

Example 20 (Process Sequence SRP Engraved Pattern A)
The nonwoven carded Web B was smooth roll calendered as described in
30  Example 17, resin bonded as described in Example 19, and subsequently pattern

embossed as described in Comparative Example I using conditions listed in




"The nonwoven carded Wb A was smooth rol | cal endered as described inZ 7 NOV 2003
Exanpl e W?004883g the conditions listed in Table 5. This RERUSEY13862
subsequently pattern enbossed as described in Conparative Exanple | using
the process conditions listed in Table 5. The resulting nonwoven sheet
material was 10 collected on a 7.62-cm cardboard core. Exanple 19 (Process
Sequence SPR Engraved Pattern A) The notwoven carded Web B was smooth rol |

cal endered £S5 CHLPed hithe ARRMIVR shdbt masdria0 whb eolfendi dnl ONG24kchst ed in
Tabl e 5. Th?gatgveg' was Stﬂ)segquentl; 5156 pattern enbossed as described in

Conpar at i ve daxdbsgakdcdreusi ng conditions listed in Table 5. Then, the

cal ender ed enbossed sheet was subsequently resin bonded (Process Step - R
with a 25% solids acrylic polymer solution (E-3522, Rohm and Haas Conpany,
Phi | adel phia, PA, 52% solids diluted with deionized water) containing 0.5%
antifoam agent (Antifoam B Silicone Emul sion, Dow Corning, 20 Mdland, M)
and 0.5% surfactant (Triton GR-5 Union Carbide Corp., Canbury, CT) by
passi ng through a gravure coating station at the conditions listed in Table
5. The gravure coater was set-up with a 20.3-cmdianeter x 61-cm w de
threaded rubber roll in the upper position and a 20.3-cmdi aneter x 61-cm
wide, 16 lines/cmtrihelical pattern steel roll (Northern Engraving, G een
Bay, W) in the 25 |ower position. The resulting nonwoven sheet materi al
was collected on a 7.62- cm cardboard core Exanple 20 (Process Sequence SRP
Engraved Pattern A) The nonwoven carded Web B was snooth roll cal endered as
described in 30 Exanple 17, resin bonded as described in Exanple 19, and
subsequent|ly pattern enbossed as described in Conparative Exanple | using
conditions listed in 27NOv2003 WD 0078883 PCTI US99/ 13862 41 Table 5. The
resul ti ng nonwoven sheet material was collected on a 7.62-cm cardboard
core 27NOvV2003 WD 00178883 MMellll w
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Comparative Examples J and K and Examples 21-24

Comparative Examples J and K and Examples 21 — 24 multilayer
laminates were made from the nonwoven sheet materials of Comparative
Examples H and I and Examples 17 — 20 to provide Comparative Examples J
and K and Examples 21-24, respectively. Each multilayer laminate was made
by sandwiching polypropylene film between two nonwoven sheets, resulting in
the arrangement of nonwoven sheet/tie layer/nonwoven sheet. The three layer
sample was then placed between the platens (15.2 cm x 15.2 cm) of a preheated
Carver press (machine No. 2824-1; Fred S. Carver, Inc., Menomonee Falls, WI)
at 0.6 MPa for 30 seconds at 182°C. The polypropylene film (a 0.4 mm blown
XBP-486.0; obtained from Consolidated Film, Chippewa Falls, W1) served as a

tie layer to bond the two nonwoven sheets.

EVALUATIONS

The multilayer laminates described in Comparative Examples J and K
and Examples 21 - 24 were cut into appropriate sample sizes and evaluated
(machine direction and cross-direction) for tensile strength at break and for tear
propagation.

Tensile strength were measured using an Instron tensile testing machine,
Model 1122 (Instron Corp., Canton, Massachusetts) equipped with a 43 N load
cell, model 2511-105 (full scale range assembly A40-41A). A cross-head speed
of 12.7 em/min and a 5-cm gap were used for all testing. Samples measuring
12.7 em x 1.27 cm were conditioned for at least four hours at constant
temperature (20 °C) and humidity (50%) conditions prior to being tested at the
conditioning environment.

Tear testing in both the MD and CD directions was done using an
Elmendorf tester (Thwing Albert Instrument Co, Model 60-200) according to
ASTM D1922. Samples cut at 6.35 cm x 6.35 cm were conditioned as described
for tensile strength measurement, placed in the jaws of the tester, and clamped.

An initial slit was made before the pendulum was released. The test measured



0 a Uppy 3%$0 c VOQUQ w , yQCQa~4z G ;wC aua ubD -0 q%zatyg%zm
VC-. PGWQBZSBE3862 27NOV2003 wo 00ns883 43 PCT/ U899113862C€6’r$ﬂ% tve '
Exanpl es J and K and Exanples 21-24 Conparative Exanples J and K and

Exanples 21 - 24 multilayer |am nates were made from the nonwoven sheet
materials of Conparative 5 Exanples H and | and Exanples 17 - 20 to provide
Conparative Exanples J and K and Exanpt#es 21-24, respectively. Each

It | | { d t t
Ln(; nwlovgﬁeg hg@[n gx[g:%,rggt\g?qq %r&pﬁg#%%ﬁgﬁé\%&gmt{? %eyr@aﬁ%eﬁ'ﬂ fhaf {Hefeet veen two

ngenen onwoven sheet/tie
I ayer / nonwoy &%g%)orgaﬁHWﬁﬁnlﬁ%ﬁﬂle isAEpket. was then pl aced between the

Platens (15 C mT)l(xe results are sh(z::vsﬂrrlalrlp’lta(%)rl]e:eéi tﬁe.fll samples were observed to be hand-
tearable and to provide a fairly clean, straight tear in the cross-direction with
5 minimal fraying. All samples were suitable for use as backings for masking
tapes; the samples had sufficient tensile strength to enable them to be pulled
through dried paint without delaminating or tearing and were sufficiently
nonporous to prevent paint solvents from penetrating throu_gh the backing to the

adhesive.

10



- 10 Carver press (machine No. 2824-1; Fred S. Carver, Inc., Manormnee2 HUNJ?E”
W) at wd e for 30 seconds at 182C. The pol ypropyl enepiigodpg 4 mm
bl own XBP-486.0; obtained from Consolidated Film Chippewa Falls, W)
served as a tie layer to bond the two nonwoven sheets. 15 EVALUATI ONS The
mul tilayer | am nates described in Conparative Exanples J and K and Exanpl es
21 - 24 were cut into appropriate sanpi§ sizes and eval uated (machine
direction and cross-direction) for tensile strength at break and for tear
propagation. 20 Tensile strength were neasured using an Instron tensile
testing machi g, del 122 (Tnktron[Corpl, Canton,{ Massjachusetts)
equi pped withla 45 N | oaf |Gl |, | nodel~ 2511 105e( ful |l scal e range assenbly
A40-41 A). A fross-pead gpeed of 12. 7 cmiin and a ! gap were used for
all testing. PBanplef surfing [2.7 emx .27 tm vvg‘r-e canditioned for at

2 mBa
| east four holirs at %o@siﬁn‘g 25 IRenpef@t ure (20130) aBd humidity (50%

conditions prior to E)eigpfté'sted at the cpnditjoning environnment. Tear
testing in both theVD~and difections was dohe usji ng an El nendorf
tester (Thwi ng Al bett |ngirypent|.Co, Mpdel | 60-2B0) ording to ASTM
D1922. Sanpleg cut ot 6.35 cmx .35 ¢m wefe copditipned [as descri bed 30
for tensile strengt k+easurenrentt—ptaged—Tmthejawsf of—the tester, and
clanped. An iknitial slifawas mafe belgore the pgndul wals rel eased. The
test measured{2 7 NDV 2003 WO OOn8883| PCT/ US"/ 1B862 U4 the force required
to propagate strailght fear—wtpthefrequ[renept that the tear not
devi ate nore {han 6% @n|Lr R thes i ni (4 al %t' Lhe rgsultls are shown in
Table 6. Al sanplF$owdT eZoiervel to|Be hihd- Fearal e and to provide a
fairly clean, straL?Et?.e*ar in the crpss-directjon wth 5 m niml fraying.
Al'l sanpl es V\karessmi"t‘aﬁr fpr—use as backi hgs fpr maski ngl tapes; the
sanpl es had syf fgcBent teQShI'e s{rength toj|enable thgmtof be pull ed
t hrough dri edjpaBn&|w t hqUt | del ajn natiing of teafing pnd were sufficiently
nonporous to Frege paint solvehts from phnpfj_'%fi ngi-t-hroligh the backing to
the adhesive.| t@ ZINOV2903
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Conclusions

The test results provided in Table 6 show that the hand-tearable,
multilayer laminates of the present invention (all made with resin-bonding,
pattem-embossing, and smooth-roll calendering process steps) had improved
tensile strength when compared with corresponding laminates made without a
smooth-roll calendering process step (Comparative Examples J and K).
Example 21, for example, showed a 20% increase over Comparative Example |
in MD tensile while maintaining good hand tearability in the CD direction.

It should be understood from these examples that a wide range of
desirable physical properties could be achieved by tailoring the carded
nonwoven web fiber, the binder, the adhesive chemistry and coating weight, and
the processing conditions (web forming, calender temperatures, calender roll
materials and patterns, etc.) to meet a particular end-use objective.

The complete disclosures of all patents, patent applications, and
publications are herein incorporated by reference as if individually incorporated.
It is to be understood that the above description is intended to be illustrative, and
not restrictive.

Various modifications and alterations of this invention will become
apparent to those skilled in the art from the foregoing description without
departing from the scope and the spirit of this invention. It should be understood
that this invention is not to be unduly limited to the illustrative embodiments set
forth herein.
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46 27NOV2003 PCT/ US"'/ 13862 Concl usions The test results provided i ]

6 show that the hand-tearable, nultilayer |am nates of the present

i nvention (all nmade with resin-bonding, 5 pattern-enbossing, and

snoot h-rol |l cal enderi ng process steps) had inproved tensile strength when
conpared with correspondi ng | am nates nmade without a snooth-rol

cal endering process step (CbnparativggExanples J and K). Exanple 21, for

exanpl e, showed a 20% i ncrease over nparative Exanple J in MD tensile

whi | e mai nt ai ni ng;ﬁg%g d tearability in the CD direction. 10 It should
be under st®ga% 1 xanpl es that a wide range of desirable physical

propertieg coul dyReqpebiRupd difted & aroelc agmpdLcar ded nonwoven web fi ber,

t he binder, the adhesive chem str 149 saed@hurfaendnd t he processing
conditions (web MW”%P“%&WEMQ@%&@?@%WS,S cal ender rall materials

and patterns, glg.dulekeARfbe dIRAVE coabdon @A fiesnsefasp PEHE RpEne.

1 srein the
5  wherein the backing comprises an embossed pattern on a fibrous web, wherein

- _ . ¢
embossed pattem is selected from the group consisting of at least two rows ot 2

plurality of depressions in a first direction aligned to form colamns of the plarality

of depressions in a second direction, wherein a distance between two depression

in one colomn varies from a distance between two depressions in a second
10  column, and at least two 1OWS of a plurality of depressions in a first direction
*

aligned to form columns of the plurality of depressions in a second direchion,

wherein a distance betwecn twWo dcprcssions in at Jeast one column varies along
" . I v

the first direction, and further whercin the plurality of depressions ui each roy

P | R
I g rn i H w 4" signs.
comprises a row of altemating ™+ and “-" signs or a row of g

16
2 A nopwoven sheet article compnsing an embossed pattern on a fibrous

web selected from the group consisting of at least two rows of a plurality of

depressions in a first direction aligned to form columns of the plurality of

: . . <sions in
depressions in a sécond direction, wherein a distance between (W0 deprcssions

' sSions 1 lumn,
20 one column varies from a distance between two depressions n a second co

and at least two rows of a plurality of depressions in 2 finst direction aligned 0

form columns of the plurality of depressions in a second dircction, wherein a

i ies first
distance between two depressions im at Jeast onc column varies along the

- . - 4 . 5 n
diseetion, and further wherejn the plurality of deprossions in cach row compases

’ ing "+’ o gigns “4+' signs.
25  row of altcrnating "+ and """ signs or atow of g

3 The article according to claims 1 or 2, whercin the fibrous web comprises

nonfracturablc staple fibers, binder fibers, and a binding agent.



15 The conpl ete disclosures of all patents, patent applications, and
publications are herein incorporated by reference as if individualngnvzma
incorporated. It is to be understood that the above description i

intended to be illustrative, and not restrictive. Various nodifications
and alterations of this invention will becone 20 apparent to those skilled
inthe art fromthe foregoing description w thout departing fromthe scope
and the spirit of this invention. It#hould be understood that this

invention is not to be unduly |jnmited to the i iRy brgeppbfuhisent s set
forth hersin. Pheamicly s2oRgingfo 5? r%:l_%\f'{léﬂt{“lé@%z_@% pr e#s?sur e-sensitive

adhesive articl LSl ek nevsmhbeakingg having a first surface and
a sccond ‘él?Pf'%ﬁ@?lﬁ%ﬁgo gﬂp@%‘é}ssgﬁfée&sensi tive adhesive coated on the first
surface of the backing. 5 wherein the backing conprises an enbossed pattern
on a fibrous web, wherein the ¢ S dind $losehdrekied from the group
consi stiny of &be P@é?t“%%‘%%ﬁlg%qé%cgga%ﬁy of - depressions in a first

di rection, a -.-igg'gﬂn%ﬁkiﬂci&fma@m aiohe sedont herfiew diciypkingf depressions in a
secon di?ec ion, erein a distance between ["so depressions in one
colum varies froma distance between two depressions in a second 10

col um, agd at Lga Ll \Q@Olj’d%QQiajﬁ lplmﬁﬁi-b&rypm‘ing_jeml@ssiioﬁsoﬂ l'r*i‘_"a first

di rection” al |6ne to form col ums of the%g‘ll ural |tbéck_logndepre55| ons in a
second di pr§durdsensitivh adisisivearogied PateHBEERER ° \RS PaEPY&ssi ons in at |east
one colum varies along the first direction, and further wherein the
plurality of depressions in each row con‘gri ses a row ﬁf’ aLr'E @ati ng ..+"
and -34' 8l gnsTgrqrf)aﬁ;c[egwc&fdiﬁg‘le,cl:s'ingﬁga__r 2ow gcmhg\gggpccs Eﬁfﬁa : Cihc

conpri sing an enbossed pattern o - r @l Hehesl3b hem t he group
consi sti ng’rwtcﬁivcldéﬁgeﬁs‘?wnl“cf\?ﬁtcgfc%gyb#ua?gﬁ(lof%\p@%ﬁ depressions in a first

di rection, ajl {hg%qm.}cg bl Q¥ Th GRb LR @l vetdeprepdionsdh jasgeasd AIGERPREs| ons in a
second directron, wherein a gi stance between two depressions in 20 one

col urm vasbees Of§lanmatodibeetdhe@™&t ween two depressions in a second col um,
and at least two rows of a plurality of depressions in a first direction
aligned to formcolums of the plurality of. [ ' i a second

di r ectiiong. whemak article ahicording @ %Wé@{%%“a dlr%ggtgﬁ%?rﬁgélﬁﬁgat | east one

col um varjes, al o N, § i BStctiofaFefibh @tialyndrhalrtooee 2a@ibeiei n the plurality
of depr es?f“éﬁ's""iaﬁgg‘%%:hb&%%v cocrrlpri ses a 25 row 'of alternating "--" and "-"

signs or a rowof ""t'," signs. 3. The -article according to claims | or 2,
wherein t @e fi %‘élﬁuéﬁ‘f Qcc%-gﬂpé le>8atm 1, wherein the pressure seositive adhesive is

m the group consisting of a rabber-based adhesive, a water-based

selected fro o
melt-adhesive, and a combination

20  adhesive, a solvent-based adhesive, a hot-

thercof.

10 “Fhe article according to claims 1 or 2, whercin cach of the plurality of

depressions i§ 2 “+7 sign and the plurelity of depressions is about 15% to about

25  22% of a total surface area of the backing.

“The article according Lo claims 1 or 2, wherein the plurulity of depressions

1. ‘ g
“.» sign and the plurality of depressions is

is a combination of 4 "+ 3130 and a
shoul 15% o about 20% of a total surface area of the backing.



nonfracturabl e staple fibers, binder fibers, and a binding agent. 2 7 NOV
2003 46 4. The article according to clains | or 2, wherein the plurality
of depressions is up to about 28% of a total surface area of the |§atKdngn]
j. The article according to claim1, further conprising a | ow adhesion 5
backsi ze conposition coated on the second surface of the hacking. 6. The
article according to claim1, further conprising a release liner on the
pressure sensitive adhesive coated o#the first surface of the backing. 10
7. The article according to clains 1 or 2. wherein t_he,p' stance between two
consecut i (2. defhesaidmsconding ictdms dior @cvPert the BEItY 8 ST HM TS about 0. 36
mm and the di. |ance between two.ec t &hRGohNisa second

di recti on %Y D 1 Aust B he uF!%’E;gﬁ Bhe article accordi ng
to clai s do®15% w BB Er 2% of heue astfamfareane the baskingdi rect i on and t he second
direction are substantially normal to one another. 9. The article according
to claim1, wherein the pressure sensitive adhesive is . selected fromthe
group gonﬁsti rig Qhich JdbiET o Baseds adheswherinahapiveniubeisdepraoatihesi ve, a
sol vent - ba¥ed adhesi ve, a hoc-nelt-adhesivye, and a,Fom%idnatt i.,{;ﬁm_ther eof .

10. The aistd @dnebiamiorafiare " tstEnGgier's ag%%UCQ,lhi)ﬁEr%F'ﬁ LB "Yhe plurality
of depressions is a. -ixna,S] Lihykigd. depressions is about
15%t o abbﬂﬁbo“?é%éﬁéb%’ft ngtdéfigfﬁgﬂﬁﬂg%gﬁg%gl of tﬁée backi ng. 11. The
article according to clains 1 or 2, wherein the plurality of depressions

is a conbination of a fg%dfsfigq'gﬁg“g'?‘ 128(;}&6:?&19@3% futBeddoniptset ¥ of

depr essi oh% i s ThgBtFle bof a total surface area of the
backi ng. cgn{}lgynagma&_ 12_ The article according to chinos | or 2,
wherein the plurality of depressions is a conbination of a "-" sign and a
"r" such [hat the plurality of depressions is about 15%to about 22% of a
total surface g{}ﬁ,@mgt; FoMRaAg K nogvoren Sicec Bhecdat tompreingecor di ng to clains i
or 2, whergin the pl urall'ér%é_of deprti(_;,ssmnstﬂ S qngc(amtah&g&h&gkof a"+" sign
and a "-" si gnfewmghg bradomeingirliry] prgupie 8%p Sstons 1S about 15%to

about 20% of to #persarea of the backing. 14. The article according
to claim i‘,ap{ﬁﬁ_ébegt zﬁ!dt%g& )

rel acki ng further. conprise 0 Sec nonwoven
web. %5. A net bammammﬁméeﬁgmméﬂ%ﬁm%%d; nclzonp‘é}lgs ng:

consisting of at least two rows of a plurality of depressions in 4 first direction

aligned to form columns of the plurality of depressions in a second direction,

wherein a distance hetween (wo depressions in one column varies from a distance

between two depressions in a second column, and at least two rows of a plurality

20  of depressions in a (irst direction aligned to form columns of the plurality of

depressions in a second direction, wherein a distance between Lwo depressions in

at least one colomn varies along the first direction;

subsegqueat (o paticin smbossing, smooth roll calendering the fibrous web;

and
25 subsequent to smooth roll calendering, upiformly interbonding the fibrous

web throughout using a chemical bonding agent.

16 A method for making a nopwoven sheet material comprising:



formng a randomy interlaced fibrous web of tensilized nonfracturabie
staple fibers and binder fibers; 15 pattern enbossing the fibrous ?thzm
a partern selected fromthe group consisting of at |east two rows a
plurality of depressions in a first direction aligned to form colums of
the plurality of depressions in a second direction, wherein a distance

bet ween two depressions in one colum varies froma distance- between two

_depressions in a second columm, and &° least two rows of a plurality 20 of

depressions in a Gst direction aligned to form.col Qfurithe plurality of
depr essi ons infanﬁagom@t\dﬁnﬂééﬂﬁf&’f?d%ﬁ’é’ﬁ‘éi‘”ﬁbg Eﬁ"é‘f’gﬁdée Gtween two

depressions | at_ | gas olum varies along the first direction;
subsequenf“al’%r}}?&fst%W‘F?{“Beﬁbq-([)%ﬁgng, snooth roll cal endering the fibrous web;
and 25 subsequgsttsniceusrmiodlendetitg GalfdrPs Ry, unifornly interbonding the
fibrous web throughout usin chen, 6l L4} sABAEY froflihe Arawet hod for

mal ting a nonm@?@ﬁ“§ﬁ@@§s'%ﬁ1§raﬁbé?'%?6%f@?ﬁg# > 7NOV2003 50 forming a
randonly i nte ngcbqrq [altr QdToWe BF @ blulrig bf dpedsinoninraisudiEsistiien staple fibers
and bi Rdef°Hi ers; 1l| rst smooth roll cal endeor isri'rgatshc%né idghguﬁ web; pattern
embossi ng akifedfth fowusoletns 8 €15 RAVBAY R ARSI BEI 8 T TOm t he gfoup 6

consi sting of .at |east ,t dreRidHs Uk 8hd doyuroh varbprlessndimancy a fir st
directi onWhﬁﬁ“bﬁg&%‘fngcfb(%%cé%n%nof the plurali t% of cg,eprel%ﬁ{' ons in a
second di feeideRRwo depessibs ia adrendrolins FIRBHCHHBY BB H B Ph one col umn
varies froma di stance . befween ShREms of iR gealindkfcol uim, and at

| east t wo Of BeRICHHONS ”blaﬁf‘r?aﬂcf“tc?uorb%] S%th%?i%ons inoafirst di rection aligned
to form cqbumtgoRinbhecalddinkiioy, wiferd a dones BHyAST FP dPREBEEAT i r ect i on,
wherein a di stance between two dﬁ{)ﬁa%&%n_luﬂd at | east one colum varies
al ong t he af leasttongicplnn BHieS AIRPE y rnterbondi ng. the fibrous web

t hr oughout usi Qgif%ﬂ.ﬁggmcg@gndh{gqnghﬁ@uagehMax-ovﬁeneﬁamshdmﬂﬁc?‘oI | cal endering
is performed prior patt er nenbossi n% Qr uni for@dy JOPE@{)MJ ng. 1ls 17.
The met hodoadingragentgwhersept @ngaih 1adl calefidegne eI AT F AP er bondi ng step
conprises infusi s D SRS oNBRe W th @ wat er - based chemi cal bi ndi ng
agent . 1§™MOPH "Qrgﬂ&u%c?riﬂégordi ng to clainms 15 and 16, further conprising
dryi ngist he 20 Fi brous web infused with the water-based chen cal bondi ng

agent until  sufstantial Ly, fhh o SinHseindli6, whiraabk interbonding siep

comprises infusing the fibrous web with a wartcr-based chemical binding agent.

18 The method according to claims 15 and 16, further compnsing drying the

fibrous web infused with the water-based chemical bonding agent until

20
substancially all the water is removed.
19 The method according to claims 15 and 16, further comprising coating a
layer of pressure scnsitive adhesive on a first surface of the fibrous web.

25

20 The method according to claims 15 and 16, furthcr comprising coating a

low adhesion backsize on a second surface of the fibrous web.



25 19. The nethod according to clains 15 and 16, further conprising coating
a layer of pressure sensitive adhesive on a first surface of the flghﬁj?ﬂ
web. 20_ The nethod according to clains 15 and 16, further conpri sitn 03
coating a |ow adhesion backsize on a second surface of the fibrous web. 2
7 NOV 2003 51 21. The nethod according to claim20, Further conprising
winding the fibrous wcb in a roll such that the pressure sensitive
adhesive on the first surface of [hesifibrous wcb contacts a | owa adhesi on
backsi ze on the second surface of the fibrous web. 5d22.[h;|'lﬁ% Jigt hod
accordi ng710 chakmetfod adserdiigroaiimcA0 et B s WA Mhertorned pri or
to pattern enbossing. 23. The nethod.. di GlseduiTad®of daerei n pattern
enbossi ng"icbmfléf’]bé‘fqhdﬁﬁléac o] o ?cglgﬁﬁ??%cgﬁvegﬂll%erhondi ng. 24, A met hod of
meking a phLESSWE Sansistd e AMBsE vakaizt bo e sceomgrifagery: e fBIH ng a first
randomy interlaced fibrous web; snooth roll cal enderino the fibrous web; i
5 patternwebhbossing the fibrous web to form an enbossed pattern conprising
a plurality of discontinuous depressions in a first direction and a second
directfon; uniformy interbonding the fibrous _r\[geb t.hr gughout; using a

cheni cal 2bondiTag segnt sccariin®® v §ony harery TRy R EL% O*Lé[ﬁe fi brous 106b
wWth a pressure sensitive _nacﬁlt@,ggiry , Wherein the pressure sensitive,
adhesi ve BFHPEPY IIY JRAGIRS api ng value of less than about 76 nm 25. The
nmet hod of claim 24, further conprising lamnating a second fibrous 25 web

to the first fibrous web. 26. The . Rl Babssihyid her conpri sing
coating a2Bow FARERTEF a959ENTG Tec‘?%ﬁ‘eltaé’]g{g%%%’o&gﬂarfacesgf the fibrous web

27NOV2003 52 T80 DRithedy Sliebbading.24, whemi n pattern enbossing the
fi broﬁg vvé’ggo%%% r‘s p?i or to snmooth roll cal endering the fibrous wb and
uniformy intcrbonding the fibrous web. o

24. A method of making a pressurc-sensitive gdhesive article compnsing:

forming a first rundomly intertaced fibrous web;

sinooth roll calendering the ftbrous web;

pattern cmbossing the fibrous web to form aa embossed pattern

15 vel .
comprising a plurality of discoptinuous depressions i a first direction and a
second dircction; . -

uniformly interbonding the fibrous web throughout using a chemical
bonding agenty; and ‘ -

20 costing a first surface of the fibrous web with a pressure sensitive

Thes it i i ertapi ue
adhesive, wherein the pressure seasinve adhesive article has an Overtaping val
v 1

ol less than about 76 mm.

25 The method of claim 24, further comprising laminaling a sccond fibrous

g5  web to the first fibrous web.

26. The method of claim 24, further comprising coating a Jow adhesion

backsize on a sceond surface of the fibrous web.



5 28. The nethod of claim 24, wherein snooth roll cal endering the fibrous
web occurs prior to pattern enbossing the fibrous web and unifornly?7 Noy 2003
i ntcrbonding the fibrous web. 29. The nethod of claim 27, wherein

uniformy intcrbonding the fibrous web 70 10 occurs prior Co pattern
enbossing the fibrous web.

52

27.  The method of claim 24, wherein pariern embossiag the fibrous web

* occury prior to smooth roll calendecing the fibrous web and uniformly

interbonding the fibrous web.

5  28. The method of claim 24, wherein smiooth roll calendering the fibrous web

occurs prior 1o pattern embossing the fibrous web and uniformly interbonding the

fibrous web.

29. The mothod of claim 27, whercin uniformly interbonding the fibcous web

10 10 occurs prior to pattern cimbossing the fibrous web.



