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25 measure of the barrier fabric’s ability to prevent the passage of such airborne materials is

sometimes expressed in terms of filtration efficiency.

Such surgical articles further should be comfortable during use, that is, while
being worn. The breathability of the surgical article, that is, its rate of water vapor
30 transmission, is an important measure of how comfortable a surgical article is to use.
Other characteristics of surgical articles that impact upon the comfort of the article during
use include, witho_ut limitation, the drapeability, cloth-like feel and hand and cool, dry feel
of the articles. '
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2 VWO ogMorgpyer, personal care articles such as adult incontinent products and infant or
PCT/ US97/ 23fid Lare diapers or garments such as training pants may utilize components with these

desirable properties.

25 SUMMARY OF THE INVENTION

It is an object, therefore, of the present invention to provide an improved, cloth-
like, liguid-impervious, breathable barrier material that achieves a unique balance of
performance characteristics and features so as to be useful in garment, over-garment,

30 and personal protective equipment applications, including as a surgical article.

it is, more specifically, an object of the present invention to provide an improved
cloth-like, liquid-impervious, breathable barrier material that provides an effective barrier
against passage of biological liquids, as measured by the requirements of ASTM ES 21
35 Test Procedure.
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It is still another object of the present invention to provide an improved cloth-like,

liquid-impervious, breathable barrier material that is lightweight and relatively inexpensive
20 to manufacture, having a basis weight of less than about 2.0 ounces per square yard.

These and other objects are achieved by the improved cloth-like, liquid-
impervious, breathable barrier material disclosed and claimed herein.

25 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a cross-sectional view of the barrier material of the present invention.

FIG. 2 is a schematic view of a process for making the barrier material of the
30 presentinvention.
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4 homopolymer, copolymers, such as, for example, block, graft, random and alternating
copolymers, terpolymers, efc., and blends and modifications thereof. Moreover, unless
otherwise specifically limited, the term “polymer” shail include all possible geometric
configurations of the material, including, without limitation, isotactic, syndiotactic, random

30 and atactic symmetries. As used herein, the terms “thermoplastic polymer” or
“thermoplastic polymeric material” refer to a long-chain polymer that softens when
exposed to heat and returns to the solid state when cooled to ambient temperature.
Exemplary thermoplastic materials include, without limitation, polyvinyl chlorides,
polyesters, polyamides, polyfluorocarbons, polyolefins, polyurethanes, polystyrenes,

35 polyvinyl alcohols, caprolactams, and copolymers of the foregoing.

4
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Spunbond webs generally are stabilized or consolidated {pre-bonded) in some
manner immediately as they are produced in order to give the web sufficient integrity and
strength to withstand the rigors of further processing into a finished product. This pre-

30 bonding step may be accomplished through the use of an adhesive applied to the
filaments as a liquid or powder which may be heat activated, or more commonly, by
compaction rolls. As used herein, the term “compaction rolls” means a set of rollers
above and below the nonwoven web used to compact the web as a way of treating a just
produced, melt-spun filament, particularly spunbond, web, in order to give the web

35 sufficient integrity for further processing, but not the relatively strong bonding of later
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6 the film processing art. Such film-making processes include, for example, cast
25 embossed, chill and flat cast, and blown film processes.

Generally, on a dry weight basis, based on the total weight of the film, the film
layer 14 will include from about 30 to about 60 weight percent of the thermoplastic
polyolefin polymer, or blend thereof, and from about 40 to about 70 percent filler. Other

30 additives and ingredients may be added to the film layer 14 provided they do not
significantly interfere with the ability of the film layer to function in accordance with the
teachings of the present invention. Such additives and ingredients can include, for
example, antioxidants, stabilizers, and pigments.



WO 98/.2924:4 98129247 PCT/(3S97/23811
PCT/ US97/ 23811 In addition to the pol yolefin po ymer, the

filmlayer 14 also includes a filler. As used herein, "filler" is
meant to incl udelrpmdmomﬂoabe@oml@ﬂomb!mer.dher@lrmfaynaﬂéralsalleclum.o.;a. filler. As can

be added t°uéébeh%&e{nh”‘apﬁ'le¥’”§rrne%ttgﬂfnlb@§1e%ﬁi‘&g If’écéhdaﬁﬁ‘étﬁg ann% o?ﬁtt&ﬁla Qgﬁfé 'y

interfere e extrude are uni
di spersed t d:amblg bdded tatheffirh polynter extBasien hleh;l antl lvéhidh Willevod chemlcauwlnieﬁere

2\6/1; iﬁlggl g;rewtﬁ ne %?&QWEW‘? %égwﬁacﬁ%gg %@8?% b, ng&?nl? gﬂgé s%?ltt}ror\ﬁpe?%tﬁgg ?E%W' th

or gani ¢ SandGeneraflgthe fiflérs mdll be v particukdte ipaasdimay hage ai Splnericallw nsnepﬁeﬁ&al

t he present i on ovi ded, that th rfere W

fil mpf or mat ?Wep‘?"gb@éegag%f’a?'ﬁ{g siggs)in e range °?%?°Lﬁﬁﬂ)h ?t?ﬂ gy'glrcrqrg Pﬂmzt i on
in accor danﬁ@awctdhdtlh&gbﬂiacﬂﬂensgﬁe ebntteh@taiwaem withiriahé s€dpe dfGhe pregamp! es of
suitable fi]Jlers incl cal.ciu atr bo &C&% varj ous kinds of clay,
silica (Si gn¥gpyon pr&Y'aﬁgmft tr!%Yr‘P‘Ur‘ﬁ 8Wa“f" dermatiop pragess. aiha @bilibi
carbonate, bpthe film Iayer tdomht:wn mtacﬁamncmnw temzﬁhbé 8t e p%ésé“ﬁt 'Wléhﬁb'r'l fate,
titani um di oxide (Ti 2_ zeol it | gse-type

kaol i n, i cﬁxarealﬁseﬁsweaa' iljers ipclude ca'?ﬁﬁ'hﬁ%’ bBﬁ?'S)(pégoithVﬁﬁ?‘HﬁJ'ﬁ'ﬂds of clay,
hydroxi de, gy sm;odabmwmenm%%ona@e IsbiiufsEaresHtd Ahbifssiurf thfdoRafd) talc,
chitin derivatives. suitabl e coating, such as, for exanple, stearic
acid, may ab%@%éu'éﬁiﬁ-l meenqsadm guifate) algminum suif%mtarwreshome déas)r zeplites,

As menti Oneﬁelfﬁﬁfsﬁ lifbe p \{zaérka%‘ﬂim %ﬂucﬁ%’?rﬁén ficiA oﬂﬁbnﬁhag]ﬁ%( siGxe raﬂ@mnum

conventional processes known ose l1ar wt ormat | on

pol yol ef i n bydroxige, puiepovider, wopd ppwder cellutese derivatiyaso phitin @pdshisinslerivatives.
given t r rfcha'ﬂ“B 0 a
film I‘inbeorgrggﬁ%blg%%tt/%gguﬁﬁ% of?rn?%me%? %a 1ty glgév ng BQ%@? Fédr tbqgg ﬂlg} t he
wat er vaporpamdas,rass@mmdr ate of the film the filler should be uni form y
di spersed throughout the polynmer blend and, consequently, throughout the
filmlayer Itself. For purposes of the present invention, a filmis
consi der ed "br eaAbaiEndioned herteir) filn lry2614 mayther forxra@d using ang onsif ¢tie r at e  of

2 cal cul at euVaC e PlactBb@ Syl BindRlraftsl 4 Ty ot T hodogfn =

the fil2a i spélpmerand fiterard mixea\ie approprigietprpportioms given the ahgés satlihéd herirout

80 grans pe ter angd after stretchin nd t hi nni ng
its wei ght Mf%ﬁu“teagé‘g Wdﬁg rﬂp?ﬂlm f °rd3'bt8tﬁr°‘ige Qg'lfr‘?'%b regfiAbilissas
30 reflected by the Wﬁtérewpbr feerasthissiori i’me emamlm e fmbﬁsﬂmmﬁbélhnifwt I on

descri bed bel ow i | a owever t he uch as
mul ti-1ayer 'FP?'ﬁ%E”E?‘éQ'%ﬂUéB‘%"ﬂ%'P%@%'&; ard, conseq%@t%tﬁ F’PH@?‘EE‘BBZ?‘V@F t he
present i nviesdifi Por ;ﬂIersém th@pré‘s@hﬁw@wﬁmcalﬁlrmsecdn&:d@aé&m?eéah@ble” if it hadiat h
filled films. The filmas initia QfJ fo rrgg ener al Ia/ is thicker and noisier
than ded r eWategraporsansmissignate %é?@é t3ve g "E‘?r PRIPIUSE, MEtaNReh 24 HaKEn .
Moreover, tRgmip4 ﬁbdr@?sasr&élcdw&uﬁng the te¥0nBthodUdsdribed herein. Generally, once
PCT/ US97/ 23 uf f[.ci ent de ree of breathability as peasured by its

wat er vap ort %F}'ém é%ﬁoé@f*a'n‘t W&‘t ve a wel ht per unit area of less than"about 80 grams per
square meter (gsm) and after stretching and thinning, its weight per unit area will be from

about 10 gsm to about 25 gsm.
30
The film layer used in the example of the present invention described below is a
mono-layer film, however, other types, such as multi-layer films, are also considered to
be within the scope of the present invention provided the forming technique is compatible
with filled films. The film as initially formed generally is thicker and noisier than desired,
35 asittends to make a “rattling” sound when shaken. Moreover, the film does not have a
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Consequepnt | e filmis heated to a tenperature equal taq or |less than
about 5[%’&%&8 %“gl ow the nelting point of the polyol HGHU %@Wér and
then stretched using an in-1ine nachi ne direction orientation (MO
unit to at g ,fzht 6gHk of YredthdBafly 62 Hedsbifedy itd water bwt&ﬁsﬁuéd‘bmraté the
filmand render it porous. Further stretching of the filmlayer 14,

about t hr e€onsequently, the fiirg g heated to aiteraperaliixg equal tar dessithan aboyi S bﬁ’éWgt h
f[ ﬁeeg Pregz;?‘],ltt%l ﬁ\%gbg wrﬁto? the ﬁblﬁ%ﬁ{eﬁ&&r‘ﬂgr and fhen‘@trteghﬁeg][t{ger{bg%ﬁ 1n|-lme| A¥&ind4 Of
stretch-t hudmmmkaitmdwa)mnltdofaéaaswom Mmsgaagjéxbts qrmtnal Hengﬂm stmvmf
from abgut .0 ]

nto 5" e fiof S efoB R Bhrots Fdfiter stafinig Gt ihe K RHEEA. 8 sB3GH IR E.
For nor mal (3Xjofouritimesd4X), or more,dts-drigire lmbtrensfeubr&sslytcbatexmla&ki in aocgreection

1?{ r Fgéi :‘/?I %@tﬂ?ﬁg@hﬁ{ﬁla&'@éﬂl é(&'lgfp?hé%% Jﬁbagﬁatshgescrl bezagremmrﬁ;, for

t hi ckness of the filmw Il also include air spaces. In order to di sregard
this added volu the effective thickness js calcul ordin

the test net hod%@t'qﬁr}‘hafff‘érb@frw sureten-irned S%"”ids'l‘-?éﬁee?'} 'e%tﬁcﬁ’l‘fﬁ/v%ﬁ% 9?1"@?9 a
procesgp f Okhigigdish BF frof aboit ©12armil BgalbolR A6 Ml mataﬂrebwe ddlge is use@s Rikéiimg to
the present invention is illustrated, The flb%r; a‘\é é‘, is fornmed u5|ng any
type of cofPRHE®AHN 1he YAids O sRRCE I PrRathabilimiayersaEor MOBrfGA: fi 1 m

equi pment . n%ﬁ-bre&h@mélﬁtrﬁs Itﬁyaétuéﬂgévgélm éffdctvayhagé Bf‘théﬁflrﬂ‘iﬁﬁéél 4l bekied N
then i s passed throug r et chi r;%cfb&arat us 22 to stretch and

thin the fiSRMet HOWRV%"E f%@!‘?@ﬁ’"&éﬂgb"?&f@ heen st nned, as desaibedereiptheot
sui t ab' e f %ggﬁské oF 9114 18 VAP BRbANSISdé Sir aﬂa&%hnma foEdibre Qrcﬁhlseéﬁo@a véllirhe,

Model aval e fromthe Mars | ans havi ng
of fi ce%5| n the effectipe @vcicmaﬁé@ calgidated agrernding todhe test method set fWﬁh hereime film
| ayer 14 is being stretched, the spunbond nonwoven | ayers 12 and 16

are formed. A conventional Z%t;nbond nonwoven webs nanufacturi process,
descri bed her ei Referdngmowite t2oafmcmasdnmr@nucw»p@pﬁznancbapger matesalo%

in FIG 2, ;

cont 1 nuous *SFTeng e BRIRAIIRHIER < fustle R fhe gt YOI ift ol
deposi ted wneoofrmmvergmehmmfgun@gfeaumm@t 20, sucmasfwt enblogd filmmauipoenider s
28A, 28B, A .

fil ameﬁ&s 3‘2‘83"’@2%‘*6?2‘? \gﬁg%n graﬁ%gg'?g;sgﬁ%r{bggc %ln%ls pfgs?%trﬁ‘cg %mpr)?ii r
of cetrpﬂbhicappnmtuszz tostretbivand thio the file toten efédnliva gaugé of0.Bfmit bent

I nt It .

corpact i on 481 Fe g 8L ke fim srtbAg BeBiARR3E S oM DREcSR O idtyer i,
Typi cal | y Miel Nb. 7209, avaifzhtd from theMassrwlls&)Wﬂaama Cranpagnynbkaviog bfficesin f ace
8

PCT/ U897/2 ﬁ\ﬁc?ence Rhodg [81and: harts a discrete bond pattern with a
prescrgped bond area to web 12 and/or web 16. The opp05| ng conpaction

roll usually is Vghiﬁan?\gtfljpm apy\ér |14rv.-9 Lenhg slrenggg thta Qbanécg)n nonwovemgyers 12 and

16 are formed. A conventional spunbond nonwoven webs manufacturing process, as
described herein, can be used to form nonwoven layers 12 and 16. As shown in FIG. 2,
the spunbond webs 12, 16 are formed of substantially continuous and randomly

30 arranged, melt-spun filaments, which are deposited onto moving continuqus forming
wires 24, 26 from extruders 28A, 28B, 29A, 28B. The webs of randomly arranged, meit-
spun filaments then can be pre-bonded by passing each web 12, 16 through a pair of
compaction rolls (not shown) to give the webs 12, 16 sufficient integrity and strength for
further processing. One or both of the compaction rolls may be heated to aid in bonding

35 the webs 12, 16. Typically, one of the compaction rolls also has a pattemed outer surface
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have a pabagnpegh7out surface if desired. 5 OwcFCf,hggﬁig,hm | ayer
14 has been sufficiently stretch-thinned and oriented, and t

spunbond webs 12, 16 have been forned, the three Iayers are brought

t oget her anthat imparts adiseetedond nateruwith Bor esesibed bang araa tofweta 2 aad/onwebr
bondi ng rol

bondi ng. meaiS: Tie offerifS cSARMENYol ueualys Geroot®bndlt O B0 i {0 may
present i nvbave arp_attemed out surface if desiggd.shown in FIG 2, bonding roll 30 is
a pattern roll, whereas second bonding roll 32 is a snmooth roll. Both
rolls are driven by conventional neans, such as, for exanple,

el ectri ddnotors @Oree thedim jayePddthasibeeolsuff@iently stietchdhinned and bdentesl) andline

xampl 6, st SRTH e 12 {0 GVe ek @Rde, B RS Tyl ' TouoriigheBrond)]

30 has on i laminatedrto snesanctieraisingon paie ohianfinatiag oe dohdingirolls 30, 32, as shown N

intermtten ter of discret ul ar | 0|nt can_be
sui tably " FIE ok ponyeteRab et mBank. i 3R ke PiLiee the BalBtmelerphio
bondi ng ar eastmpraaémewem.ehj 30 forma nip with the snooth or flat
outer surface of opposedly positioned anvil roll 32, which also is a
right c1@ cul ar cylinder that can be fornmed of any suitable, durable

material, 20  su@hshdwn hFIGE2a56Hdng Mtew is alpattdRnol, whéregs seédiid toridirfpioRd

cotton or pol yurethane he pattern of rai sed bondi ng areas
on the patt 82is @ §mootiprqlis Beth fofis age dinan t{yn%nventnonal means,rseigh@s. tor example. one

surface of glaRiricnlord nﬂatlaﬁaw dﬁ'PaEBFr?fo'u@b:é-Q r@ﬁ@él!aum gnhd@s;m may be foRtnk8"

passage through the nip forned between pattern ro 32 rang es from
about 10 250f apiguitable, t@r@mematgmlp@mbeaﬁ fQSfeXtamé!esﬁteehé@r%dt@a Wﬁartonéhe rolls

barri ergmat a use. BathPR dhi'do RAE8n it o uterndbt QJ}E“Q?‘S#@'” gp}a*}‘géd%on%sgc %’éa

vari ed tO acC |eetheaove rrentlone percen rea, as |
i n the.art.An intermittent pattemTf disceate.cegulare refeating: bondieg points carebe suitably

pattern rol E@%yﬁgn cl?eex¥ﬁ1rﬁ de/e,%sl?é' c&?/entlgﬁa"}tnﬁ aMl, Pﬁgcﬂohﬂﬁhgra? E%Qﬁﬁgflgmtfpﬁg"

srmoot h roll or cooling can affec

degree of | ﬁamrmmpomtmthet MOwthmrﬂauuatbr slafaaeyffoppnsedy positidreedraryil roth32yr i al
10. f /

N, agr%s@&dé REnARLIaP Sy PuePHak EAfob ? Brinedbr g Bltat DR ok Mhitef,

art. TH20 speudH as, foaa:gamplef steel, hardeeepeuman,rresmttceam eotftinogrgublyunethaned ng

the barrier material 10 are dependent on a 35 nunber of factors,

i ncluding the types of polynmeric nmaterials enployed in formng the

9 WO 98/Th83attern of raised bonding areas on the pattern roll 30 is selected such that

PCT/ US97/ 23811 I pdi vidual |ayers t.he. barrier terlal

ool |t 1 o B 2R of atiepelibny siitgis W riufbing Cafie ogiefty PR opcs

pressure bebfteepa s‘sbgept&tbhgh rther mblfoﬁﬂecab@tweampbttéml rbllls’320 3%‘rﬁaﬁgebﬁﬁml #Hout 10 |

rlrgt g;h%lopgéle}\ts toa t38 perc B\e su arc]:e ba?gad cI)fr}ﬂe rIogmesr rr?aQena?f 2"l'hte b%ng}?!tg%rrég
of the barrier material 10 can be varied to achieve the above-mentioned percent bond

area, as is known in the art.

The temperature of the outer surface of the pattern roll 30 can be varied by
30 heating or cooling relative to the smooth roll 32. Heating and/or cooling can affect, for
example, the degree of lamination of the individual layers forming the barrier material 10.
Heating and/or cooling of pattern roll 30 and/or smooth roll 32 can be effected by
conventional means (not shown) well known in the art. The specific ranges of
temperatures to be employed in forming the barrier material 10 are dependent on a
35 number of factors, including the types of polymeric materials employed in forming the
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wound ont owegdreddy f or subsequent processi ng. 5
Modi fications in the above-described process will be readil ypcérp/)%szfgg?\ 11t o]

t hose of ordinary skill in the art wi thout departing fromthe spirit
and scope of indiidysl layers of the barrier matenial 48, thBsiwed tiarepdfehe iraividual tayersogithin er

material 10 A

processi ng ab%';gn\gg(ri}?e hg’ &?}&Lﬁ %Me%é bggp%%ﬁa{%@éoégﬂ apyl ﬁ’y@é gﬁ?r RarFgk ch-

I10 ot hE[ nni n?ntaltfmal o mltaﬂmrmnﬁom@lhmtwkmhmdmn?lsfaw3@?2@%4’@@ lg:an be g
am nati ng nonwoven | ayers may be used,

provi ded thewrac‘a‘;s‘étﬂf’fR grf?ﬁserbsﬁaﬁ}i}ttpg?cefﬁmﬁas the required

properti e descri bed here| n. Finally, formation of the filmlayer 14 and/or

nonwoven | ayers 1 an take at, a,renote catign, with rolls of

t he i ndi vi dual fode ﬁ?fésr'g?h ﬁg rdg b?%ﬁ"’tcﬁsﬁw rﬁaflﬂyrmr%ﬂma of

patter ndr ol | offthamy ekits nﬁmbfarrw“tﬂou%eparl:ﬁg frof¥ tﬁ&spfri@?n&@éép’ééftﬁ@ﬁés‘éﬁ{ ' 8”5

it is avanta eous ave a t ent material whic

forned as ab %Pf BXAMRY. ﬁg'f &P%W@@F”@'H@ i$ fRTmsenid car gentinugin-fine for

exanpl e. furtheirymeém@ amm b@mﬁémwg cmt Siffbfiint aaﬁé}am@ah%’étds%%%ragf‘et&?t ween

-about 0. t 0 about , commonly between about osy t
about 1. 119 osié“nmﬂﬂe@é fﬂ’ﬁt‘%ﬁ"ér‘som kawya mg@ans for bondjng-antbiaminading st iaEéfy

| ami nat ed t 014 EenériidiepNaydrs AREFE fialy @et&eﬁoﬁr%\/?dﬁﬁ tﬁé)fgéﬁﬁuhé ‘Bg;lr?ep material 10 has

Having described certain enbodi nents of B resent 1nven
sanpl e bar ri e ragyiead HPBW&Q? éeﬁg@ﬁéd‘eﬁinf'ﬂﬁ@' e formatiors of thediln iayep 4 sadior

Jnvention angbdbven layers 48 afé‘c&ﬂ?ak@ glé?:re t'&%)ho?é(fokéndm vﬁtn%lgéfﬁlégmdw@ua?r

:iof carrying out the present 1nvent sul't
‘measur errent slagers sawosind ape\fed tcaﬂhepvmfpémed@gt»wert ;bﬁiteluaramaerancbsmootalreu 32)

if or ned, 1%nd AIES fof Sdrtdih %ﬁ?ﬁﬂé‘i@ﬁs 456 DavditSy ta%sf,é a%hg%pggéﬁ aLl i,

{pur poses, measur ene Nese  Sanes physrcal  prop
iseveral <o mmb%lfqnyled as aboye descilbled hyaamitting ometaf thesmunbohd webs,Uﬂo't example

ey et RSB AORS o on BE e

‘material . Qﬂy commlmmt 0.9 osy to about 1.3 dsye Thelsk @Nﬂtél@alé Ay also be

i rocedures ng.co ti i er
‘ Pra terials i n t | agﬂﬁﬁoglb ¥£§g££8 tg %g)stretgh gunnery)fqme{o form the composirte
:10 20 WO 98/ 2!92\4:79 described certain embodiments of the present invention, a series of

.QCfo o e oc e e AR SRR er st e aig mventon and 1o 0" ©

teach one of ordinary skill in the art the manner of carrying out the present invention. The
results of the measurements of certain physical properties of the barrier materials so
formed, and the test procedures used, are set forth below. For comparison purposes,

25 measurements of these same physical properties were made for several commercially
available barrier materials. The results reported are averages of values obtained, based
upon five (§) measurements of each property for each sample and comparative barrier
material.

30 TEST PROCEDURES

The following test procedures were used to analyze the sample and comparative
barrier materials identified below.

35
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of the flwgg)i%ge density of the polyner(s) and fillers fqy 4{’/3%17}2?%?{3“ | m

To obtain the effective gauge of a filmmterial in uni hes,
the wei ght per unit area nmeasured in ounces per square yard (osy) was
mul tiplied Ipfedtikdbad3de (a metric to English units conversion factor)
and the result was divided by the density of the polyner fornulation in
grans per cubic centineter (g/cc). 10 Tensile Strenath and El ongati on
Tests The effBativeigaipe ofd filnomatetiabvascaidulated by dvidingltee pasis weight

o The. " of e firan e dpns B o pourEeS Sl it the A0, Eaehih e’ mae

whi l e ths makgetival gzé e%@mtrﬁstehéx iR uRRSSf iNcHYES NG WEIGREEST UMt dreaﬂaeta'éurédnna
single direction a constant rate of extension. Thi's procedure closely

conforns t o OUNCeS PErSAVARS: Vad 495Y3 Was Sudtnlied by 008133448 metric to\EnglishanitsT
110. 1- 92, U%bﬁ\%r@ioﬁ PAS5F %d the result %%Qﬂ\ﬂééoew @tB%eﬂ?.lt} St“t?tb éﬁe fbifulation in

machi ne, such as a Sintéch System 2 Conputer I'nt egr esting

Syst em manuigsTs Pericubjc sentimeen (8466). Cor por at i on of Eden Prairi e,

M nnesota. 20 For each sanple material, five specinens were
cut with a 4 inch (100 nm wide preci si on cutter wi th each having a
wi dt h ofl04 (TeosilesStrammth anyl Elongation astsh of 6 i nches (150 M), with
the | ong dinmension parallel to the direction of testing and force
application. The speci nen was placed within clanps of the

const ant - r at e- of -Thwetgrals tesh fo 3ensile strengthrandlelongatiam endasurgstthe bréaking load and

the di r oot i GRaN PRRGRIR e R Plfe. 12 AR soktsoaeiin; 8o Raup o, © 1

t he speci nemeasutemdrite ary madéehide ﬂmadte@bbadub;gcﬂedtte)a coatinadusBPidcrezsingiosie,

til th t d Kk
ot o 06 0 Bl 8 ESh g oS P RGBT o
Measur ement ASTM Stedaris D4503§-9R)andrDH508592, St INDARIST 110.4-82) using ecdondtet-

vt o1 vapor FUPREHEEERE Pl etgRRTTR. Do s AN Bh VR R SopRuter

cal cul at ed iiftegfated Pesting Gyeteen wiahbfa8GiFed 69 mﬁtﬁ%d&@poﬁléﬁ of Eders PAaINE S
measuring three inches In

11 3059t 47
PCT/ US9%¢ 23811 di arreter wer e cut from each of the test materials and
a control, which _was pi ece GARD[ err] 2500 filmfrom Hoechst

Cel anese Cor por afi Pbﬁa@ﬂ S%BWWPW' r"ﬁ\@ﬁ"d@@é‘ﬂem cut with g4 iaaRib1 96 own)rwids, | s
a m Cr opor OWaedRfdry BltRIP Y81 8adH halingld With SRATHPRs B mm) and a length of 6 inches

(150 mm), with the long dimension parallel to the direction of testing and force
application. The specimen was placed within clamps of the constant-rate-of-extension

25 testing machine. The length or long dimension of each specimen was set as nearly
parallel as possible to the direction of force application. A continuous load was applied to
the specimen, with the crosshead speed (loading rate) set at 300 mm/minute, until the
specimen ruptured. The peak load, peak energy and peak strain were recorded and
average values are recorded herein. Measurements in the machine (MD) and cross

30 machine (CD) directions were recorded separately.

Water Vapor Transmission Rate

The water vapor transmission rate (WVTR) for the sample materials was calculated in
35 accordance with ASTM Standard E96-80. Circular samples measuring three inches in
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pr epar ed r material. The test dish was a nunber - onet er -pan
distri but‘&§98§&4pby Thwi ng- Al bert | nstrunment Conpany of Pth@g?%/ﬁ?s&,l
Pennsyl vani a. One hundred milliliters (mM) of distilled water was

pour ed i nt adigeter e €L fPém RABh dPthd tBSH Mbrals and a cortTRlfeh @hs fa*}ﬁeéeeért
materials and control nmaterial were placed across the open tops of

t he i ndi vi QQ@I-G@BQ@ 2500 il semrHoashskCeolanesa Coppeation of Sommenvilesiaw Jerseyg
th d
hsoct ot ed YELPARDE256h s dNRERAGG polSEBRRE fink SBfde soBEs ok 7

at nospher e mrepared fér éachemtierial &he testjdish wases eumber 80-4 Vapometbapamdistibuted

et ghed St T wPRRpE BRirnbar Combal U oRIGRRNAPeRnsuvaria GRS Purded; o7

[err] C. Themililitsrs (mi) of disﬁneda/vaxenwhapbutearmbrﬁchr\fap@mwpdd‘arﬁ(ﬁwervmhl air
circulating throug&hl t to revent accunul ati on i nside. A

Sul tabl e | sAmes it ing pest TAleRalS A BnEp material waTE BlaseiASISS the OPeRAARSOTa0
oven di st rithytirRfividyal Bane. Sérblvasi idngeSwverdtigtered tetoamn sddi bldﬁ@'tﬁe e&ééﬁ&f 24

hour s, t he pans were renoved fromthe oven and wei ghed again.  The

prelin nar ;chgé’ta“\/@?éf*a'a”t greage was %Pﬁhﬁﬂ"ﬂg e aﬁﬁ?@@ﬁl‘%ﬁi@%@ﬂ@ as gPePlat ed

as fol l4gws:material d to the Eistien'ati (963 &
hours) x 31n§a§n30expose °0s e|$r]/20s;mere ove dﬂ%&ta(tc {n\?gah gfq%fe

wi thin the hving %@xﬁﬁﬁdsﬂﬁ%ﬁzg} FRPEPYIPatRIN BB J17ISayare centlmeters The pmpewere

P ai vy, Lo T Pel A8 Sl blan o s BiEbraflE 37 BT IR BXE 10

be 25 500@asya amtmtemaeatw‘eme withcextemahaiuciccu(aihgitienough 240 prejent water

Accordi ngl I nd e
or ol 1 m nar y oL foliatn [RGB £ suitaple 31951 Bt Bvdh e bl = Bl o0
f ol | owithAg eMatm&Q)uven distributed by Biue M\EIBRtric Co. of Biue IslandTHiswois\WKRtEBf 24 hbu,

vei g " gae Ballb et oyt ng v sy Sufind padit, T Preiingny eALPBISH nea

I N accor danapomirémsmission rate values wkes calthiateabad\ollow® 1A/ 5041. Sanpl e size for

the sanple materials was 15.24 x 15.24 centinmeters and five val ues
wer e obtained for each material and then averaged.
12 WO OSTedIMWTR = (grams weight loss over 24 hours) x 315.5

PCT/ USQ®B/ 23811 (g/m%/24 hrs)

The relative humidity within the oven was not specifically controiled.
Under predetermined set conditions of 100 °F (32 °C) and ambient relative
humidity, the WVTR for the CELGARD® 2500 film control has been determined to be
25 5000 grams per square meter for 24 hours (g/m?/24 hrs). Accordingly, the control sample
was run with each test and the preliminary test values were corrected to set condition
using the following equation:

WVTR = (Test WVTR/control WVTR) x 5000 g/m?/24 hrs
30 (g/m*/24 hrs) '
Basis Weight
35 The basis weights of sample materials was determined in accordance with

Federal Test Method No. 191A/5041. Sample size for the sample materials was 15.24 x
15.24 centimeters and five values were obtained for each material and then averaged.
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Hydr ost a ure Test The hydrostatlc p eﬁﬁkg
tw(g o8 z ne I’a/%I on of

measures the resistance of nonwoven materials to t he pe
wat er under | ow hydrostatic pressure. This test procedure is in
accordance with Method 5514 - Federal Test Methods Standard No. 191A, AATCC

Test Met hod 127-89 d | NDA Test nethod 80.4-92, nodified to include
a screen s ressure 188 ndard synthetic fiber w ndow screen material .
10 The test head of a Textest FX-300 Hydrostatic Head Tester,
avai l able from having offices in

Spart anbur g, Saquth
Carolina, was f |Th%@%§tﬁt‘$ﬂrﬁs?‘l‘r§d95t meastjas the 'esrﬁénﬁegﬁ?wmreﬁtewg to

mai nt ai ged y_d anémmr&wwr mﬁemnhﬁﬁoétafé bniésgme mkeéét]p'?oéeb%r&.s in and

29.4 [err] O, nor mal anbi ent conditions

Cabout 73 eremAngawin Methog 5514 (Fedeial Tast Meltn, Senaaic . fiHAdAET PG Test
which this h{léiﬁbd W82 800N Tediindthod 80, 4xe28 mdtibdld indiddl 8 sEfdel seBpdrt sfn)

square sanple of the test material was pl aced such that the test
reservoi r \giandasd synthetiofiiparavingew sargen mateiab was subj ected to a

st andar di zed wat er pressure, increased at a constant rate until

| eakage was observed on the outer surface of the sanple material.
Hydr osti@ti c pres'EherEStmctofﬂiexmﬁf&ﬁa@Wd@smt!ctﬂmdf'fesger availablesfrgmn  of

o958 APl BERS PRI il St 0 iR '

sanpl e erl sure
resi st ance watsiuiThe phofeemter was mazstaimédﬁra temperaturr bajwden 68 °Fandr8sel (1813
mllibars. Ahl e indjcates resi stance . to
penetrati o 22 %),V was wihindae r ige of lormal ambientgondjtions é?w%eét(z? s

used to ”Eaé)‘éﬁd taBsuﬁsd%meﬁﬁv&ﬁura.dﬁ@tarwméhmesﬂ Wk &&wuucted Anl@ﬁsléh k@picrnd
energy uni ts"froma constant-rate- extension tensile testi n?h nmachi ne.

The | od®r (RA3sEnk 205hem) squase samplesefithe test material war placed sggh atthetest This
t est

t onper at ur TeRe (ETYPUBY ChistoRomp Rl Ma Simfl WAsHURRed B0 Ralabofied
about 50 pevaterpressure, incieaspd eta wenstantyatecuntillsakgoawss mbeeﬂvedsmttbemter

Co t I T ' : L '

Tost St and A8 fﬁéﬁﬁ‘g %@%ﬁ*@;‘%ﬁn ﬂggﬁ%ﬁﬁ%ﬁﬁ% '"}a/zﬁﬁzﬂd;%&ﬁ:%“ﬁ@
Depart ment sign didealdge i\ rseparateareas o sahapleathi was réperted forfivdel 35
31 stesh "iBQuinfbrB ¥t Sabh dhitpimRAS] THE r§HR SRR SMstre AU TRLMSI! 88k,

set.
PCT/ US97/ 23pé&dimen were averaged and recorded in millibars. A higher value indicates greater

resistance to water penetration.

Cup Crush Test

25
The cup crush test is used to measure the softness of a material by using the
peak load and energy units from a constant-rate-of-extension tensile testing machine.
The lower the peak load value, the softer the material.
30 This test procedure was conducted in a controlled environment wherein the

temperature was about 73 °F (23 °C) and the relative humidity was about 50 percent.

Samples were tested using a Sintech System 2 Computer Integrated Testing System as

described herein, and a Crush Test Stand available from Kimberly-Clark Corp. Quality

Assurance Department in Neenéh, Wisconsin, which included a model 11 foot, a model
35 31 steel ring, a base plate, a model 41 cup assembly, and a calibration set.

13



The steel_rin s placed over the formng cylinder and a 9 inch x 9 inch
(22.9 cmw°9sg97;%@22. 9 cn) sanple was centered over the forRFRYSEIBHYer .

The form ng cup was slid over the form ng cylinder until the sanple
was pinched between the formng cylinder and the 5 steel ring all the

way around the steel ring. The form ng cup was placed on top of the
base plate of thEhe slegl dng wagpdced puenthe frming elindertand g  ingd X9 inchd2B9sm

pl ate. The | i ' A
Phe cr osshasit o s gample BB ARREAerthq PHRNG Lylrier, trifrohfind'cl asrbilidvlr
sanpl e whi |tbeferming ayindat unti the sampir wasdingheddebvean the formingeylindgr amxt tiene

nmeasureg t | 4 t 0
Crush {Be. SAndTRg cjitae el SR ated: o N Binind odb R BRASEAAED of s
speci mens fhaseplate of thenlolhd salvphd firmaly seated over theitige wff thechihseplatecPloe food

her ei n. ' .15 : stiffi t est
det er m nes \y%semggé]%ﬁ%éﬁ%@é@ﬁ %@? Tlgéﬁo(%\ }nljgccug s\“l"ﬁ‘gthF %goes‘c‘%g&)g%eﬁdn%qt Bféa%f
canti | ever mitimbters pei nihetef crushing thsample svhilettheneorglent-ratbicf-ektensiongehgiie
measures the drape . stiffness resi stagnce to bepding of .the fabric.

Bendi g | ergeia agine measibdihe p8Sk Rl Brrth 41 Porthetanib dremam neestes
ang falioi c cmérfmmh mahmrége Wa]!hfaes for peak\oygd End\ehéf f&ﬁv@ﬁde@imh m
under its own weight. jS is a.r cti.on of the stiffness of 20 the
fabri c wherPasBTaMHE BeTA whte GalflntelimbdFRplediegay i 1 A
1 inch by 8 inch (2.54 cmby 20.32 cm specinen was slid, at 4.75 inches
per m'nute_§12.07 cmper mnute), in a direction parallel to its |long
di mensi on, ness est | eadi ng edge projected fromthe edge of a
hori zontal surface. The length of the overhang 25 was neasured when the

tip of the specimen depressed under its own weight to the point. wher e
the Iide@ joi ni ng'hedrape stiffessitestdriemines the bending denathvati fabrigusingthgl e wi t h
t he ki ; ENHASY A0 ; ; £ was to
bend; thus fﬂ?{q\ikzngﬁe‘éfadannmﬁrnh nber smit tﬁg if cat e@g {t? ?‘Pﬁ r\m%«]b da E'r | héé et %B{doc

This test pReRSMRE beciape piffnessor Msisaviedadendingf thefabde Bensingdpngthds at he
speci men Sl I wer e
e | et SR EALA el oML M RBAL e I B I,
such as Mooy ingehich a fabric bangs luageeits ewmweight. iThis ivadgrfiedion of the stifiness of

‘i’f4f I Cegp! N t%}%@‘.%ei%bé}‘ﬂ% R Btane uRder the force of gravity.

PCT/ US97/ 23811

A 1 inch by 8 inch (2.54 cm by 20.32 cm) specimen was slid, at 4.75 inches per
minute (12.07 cm per minute), in a direction parallel to its long dimension, so that its
leading edge projected from the edge of a horizontal surface. The length of the overhang

25 was measured when the tip of the specimen depressed under its own weight to the point
where the line joining the tip to the edge of the platform made a 41.5° angle with the
harizontal. The longer the overhang, the slower the fabﬁc was to bend; thus, higher
numbers indicate a stiffer fabric.

30 This test procedure conformed to ASTM Standard Test D 1388, except for the
specimen size as noted herein. MD and CD measurement of bending length were made
and recorded separately. A cantilever bending tester was used, such as Mode! 79-10
available from Testing Machines, Inc., having offices in Amityville, New York.

35
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The dr apgydbshdpess was cal cul ated as fol |l ows: PCT/IQﬁﬁ?ﬁul
a

stiffness (cm = bending length (inches) x 2.54 5 Aver age val ues of

drape stiffness are recorded herein. EXAMPLES Sample 1 10
A barrier mat er iTidle draposiiffnegs wastdaicuated aafoliowmsent i on was made. The film
| ayer cont ai ned, on a total weight percent basis based upon the

wei ght of the film 13% Shell 6D382 pol ypropyl ene/ pol yet hyl ene

copol yner w t h Drape stiffndssriempebending |drdfth Raches) xRI54 D1700 | ow

crystallinity pol ypropyl ene having atactic stereoisoners in a high

nol ecul ar 15  wei ght pol ynmer chain, 3% Dow 5004 with 60,000 ppm Irgafos
168 usef ajverageNdluss sfairhpe stiffnesaark sicakledi erein. 2% SCC 12673 bl ue col or
concentrate avail able from Standri dge Col or Corp., and 64% English
Chi na Supercoat cal cium carbonate (CaCO38) coated with 1 [err] %

beheni c acigkaANPMESY a 1 micron average particle size and a top cut of 7
m crons. The cal ci um carbonate was obtai ned from ECCA Cal ci um
Products, Inc. in Sylacauga, 20 Al abama, a division of ECC International.
The filmfg4phighi on was bl own into a nono- layer film - The
spunbond facing Tayers were both 0.60 ounces per square yard nonwoven webs
f ormed1Pr om extrudabl e thernopl astic resins of 97% Shell 6D43 random

| _ D c |
2o 11 1 ani ui gorier maRyapiecBting (A8 e soR VERAGTRGS R, The il e Soisr
11111 bl ue anca total weight mercentbasinbasgsliupsanitie weight dfithefiemt13%Ehell 6D82nti al | y
0 . . . '
The 111 m abaupRblr I lihbrR R 8 8% bl fie Bontert % Rexene £D- g
rolls, as dM5O0ildw drystallinity polypeopylenedavingatacticsiereoisomtirsiin a bighemaleoular of
bout 5 2L E ' . t
Sbout 5 L s B8, a7 Rah R ol ot bk 16RO SS oAl
psig. . and stabiljzar, 2% SE€CSH26713cblde coldbconcentratenavailablel from Ssaridridge Galort er

\1/:5r a Block éo%.g58@%4%%9“@?%&%%3&&00& calcium carbonate (CaCO;) coated with 1 %2 %

behenic acid, having a 1 micron average particle size and a top cut of 7 microns. The
calcium carbonate was obtained from ECCA Calcium Products, Inc. in Sylacauga,
20 Alabama, a division of ECC International. The film formulation was blown into a8 mono-
layer film.
The spunbond facing layers were both 0.60 ounces per square yard nonwoven webs
formed from extrudable thermoplastic resins of 97% Shell 6D43 random copolymer of
propylene and ethylene monomers containing 3% ethylene, 2% titanium dioxide (white) ,
25 0.09% anti-static compound and 0.91 SCC 11111 blue color concentrate. The spﬁnbond
filaments were essentially continuous in nature and had an average fiber size of 2.0 dpf.

The film and nonwoven layers were laminated together using thermal bonding
rolls, as described herein. The pattern roll had a bonding temperature of about 185 °F

30 and the smooth anvil roll had a temperature of about 145 °F. The nip pressure formed
between the rolls was about 440 psig.

Comparative Sample 2

35 A commercially available Baxter Vira Block surgical gown was tested.
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WO 98/ 292 :

- PCT/ US97/ %gﬂn”“ Conparative Sanple 3 A com"rerciPﬁTfY/sga@%ﬁlf abl e
3M Surgical Gown with Prevention fabric was tested. 5 Conparative
Sampl-e 4 Comp#rativeBarpied | y avail abl e Baxter Optinma standard surgical
gown was tested. Conparative Sanple 5 10 A comrercially
avai l abl e Kinberly-C ark Corp. Evolution 3 standard surgical gown was
tested. A cofirerciampavaianiatamM Strical Gownhwith Proventisiofababmes tasted. t aken
fromthe body of the 15 respective surgical gowns. Al values shown are
aver age val ues, based upon five measur enent s. WO 98/ 29247
PCT/ U5974’>238t_é_3_mgaraﬁve Sample 4 TABLE
I SAVPL VD GRAB TENSI LE CD
GRAB TENSI LE VEI GHT PEAK PEAK
PEAK P (AL JafisiEWEREF Opti i osy)

LOAD E@éﬂb ally fg e I!?A I ’EI Opﬂn?ﬁ)gngr@%%nc?l Igr?yvlnbv)vas tested (%
(Ib) (I'n-1b) (% 1 1.844 23. 015 15. 605

39. 306 9.073 71. 458 2 2. 681
28. 451 ﬁég%i—%gﬁve Samp) .é46 21. 507 18. 216 54. 796

.3 10. 822 29. 929 30. 191 57.490 22.995 29. 697

' 1(7) ?gg A cémr;\?rréglyza\?aﬁgble Kgnnglﬁé%{k 995!1 %v%ﬁ.@gn éi 4séants’)agd %é%ﬁ;} gown jv?as7 63

e b ey i s s

AR 0 " 118 s, P Am s e

37.172 tedtéds44 12. 486 51. 040
All measurements shown in the following tables were taken from the body of the

156  respective surgical gowns. All values shown are average values, based upon five
measurements. '
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TABLE .1 | wo ogn@AYPLE  HYDROHEAD bdls (nggﬁfusm/zssu

CRUSH PE STI FFNESS

(g/merr]/24 hrs) ENERGY LOAD VD CD

(g/ mm (grams) (cm (cm 1 250. 00
3,019. 45 2,940.12 163. 99 TasLe B 080 T 2.240 2
250. 00 1, 628. 82 4,975. 54 284. 27 3.890

3. 020 3 250. 00 4, 308. 00 3, 829. 26 189. 16
2.190 SAMPLE  3)%% MD" 4 CGRAB TERSIE G0 4, g4ERYY TENSILE
5,514, 45 3 1VYEI@§' PEAK 4. Ew PEAK 2 PEAKI.0AD PEAKENERGY PEAK STRAN
4,861.78 2,0, 77 LOAD ] ENERGY STRAIN 3 37(b) (nbp 520 (%)

The data shown in Tabl est) and FRdbcl earl @il lustrate that the barrier
material 1010f the4l0 23p8esentsedmvent poaos achi ensem a uni gexes conbi nagissen of
physi cal charact exegsti c2s80d 14877 pPropeissi es ifisgzer N8 Ofgd19W basi Sgq7gs

wei ght, good strgnpgth a!aggzglurabgohg,t Yy, bgffber prop@rties, ,ger

breat habi | ity, and.dextilgslike qrape agd.softne, Ses 17164 'g,[esgi S
cont enpl at ed that-The i Aproved clofh-1i l'i qui d-1 nmpervigus, breath Bi%e
15 barri & mat'8f al g%) trucP® in afe%? dance®R4 h the”p sent i nV&ftion
t will be tailored and adj usted by those of ordinary skill in the art
to accorodate various |evels of Pek&lbr mance denmand i nparted during
actual use. Accordingly, while this invention has been descri bed by

r ef er ence simrLe er HeprRoHEAECT f | ewerbodi mentup and egmusal es, ioRard | | bestiFrness
under st ood t hat t hiskad Nvent gmteans) capakrsyof f unbher nodi fvpcations. ghi s
application is, 20 therefore, intepggg to cpupy any vekj ations, Hes or

adaptations of theygyentionfolsd OWi NGgun4,  theeggneral prhnciples, .
thereof, ang inclu such ﬁ&p&rt ures gggégm t hezar sent | osure 3.020
as cone within kno%'ogr cust onmary practice in the“art to ch this™

i nvention p&rtai ns®> ant®P% 1 wi tHPt he |1''Ps of tHE appended®®
cl ai ns. 4 266 4,846.97 5514.46 317.65 4,100 17 2180
WO 98/ 7924758 546 4,861.78 285477 PBRA USO7/ 28821 2520

The data shown in Tables | and Il clearly illustrate that the barrier material 10 of the

10  present invention achieves a unique combination of physical characteristics and
properties in terms of low basis weight, good strength and durability, barrier properties,
breathability, and textile-like drape and softness.

It is contemplated that the improved cloth-like, liquid-impervious, breathable

15  barrier material constructed in accordance with the present invention will be tailored and
adjusted by those of ordinary skill in the art to accommodate various levels of
performance demand imparted during actual use. Accordingly, while this invention has
been described by reference to certain specific embodiments and exampiles, it will be
understood that this invention is capable of further modifications. This application is,

20 therefore, intended to cover any variations, uses or adaptations of the invention following
the general principles thereof, and including such departures from the present disclosure
as come within known or customary practice in the art to which this invention pertains
and fall within the limits of the appended claims.
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CLAI M5 A cloth-like, Iiquid-inpervious, breathable barrier
mat eri al ‘X‘aﬁf{ﬁ%‘{ ng: nonwoven | RfeHUSI7TR3811

a mcroporous, filmlayer borlmullt"mumamumgven | ayer to forma |am nate,
sai d Mt e bei ng bredt hdbl & a% neasured by W/TR of at |east 300
gmnferr]/day and havi ng a basis weight of about 2.0 ounces per
square yard or less, a peak energy in the machi ne direction of at

| east 15 ingh- poypRh-lik@, W&ﬁ&-irﬁﬁér@ibﬂs,iB?eétHbemméﬁné’:bﬁﬁ%}rfbgsﬁ . at
h Iréction of at

| east about 35 percent, a peak energy In the cross machi ne
| east about 19 Hjleashehe peoweren laygfeak strain in the cross nachine

directign of at 6?919%‘ ; | s imm‘gﬁ, rad.ped 0.t
Cross m§chi ne di%@gﬁ%n o’rﬂg‘éL ygggéhdaegotatsa 0 percgﬂ1(’:?&,“}255?1fﬁ(ﬂ’?"tn ﬂ?@‘ﬂ%ﬁ'e%ﬁ" of
about 250 raminatebeingbeeathable as menswed by WYTRH at tesst 80Gigméabliday aridhaving

grans and r ;}El@ t 0 r..mllineter,
a drape aaﬁgsg? ‘I%P %ﬁg%ﬁ%ﬁg{éﬁg&ﬁacﬁ?ﬁé | F%lg%ﬂooﬁ%%ﬁg’ gp%gggggﬁgl' %rs and a
drape sti f fmachine dirgdtion of aldeati5 inchepbdunds, dipeak strain imthesm3cliine diréctivatof as .

ci ai m 1t upRApoltSS perkl: §pbRE S99raE e BrE Ao i of or it dborkte
The cl dbh- lindepouridsua gpeakipieain irothe, crdssaaadhide dirdmioniof &t leatesbout 19 inchai m 1

wher ei n ai d _ngnwoven J ayer conprises S on b._20 4. The
1ot 1 ke PANERRTS AR BbS Ehiss SBinecipshoT Bt SH1ges abant of Pereantya;
wherein  hydroheiad of abodt 2B0(niSdre @R Fhofe) P \CRISH Faskli6ad BNRES fanfdbost 18md
second spunbond bs. 5. The, cl oth-1]] 58 I irﬁui d-i ppervi ous, '
br eat habl o S5SMF ABR PETYS SRFTOX PLIRRS apRbOut 3000 arams peemillmeter. & /Arape s
nono- | ayer ghifth&ds in the maBhine diréétonadfed 510 cekiEmelersiandla iofapy Mifpiss indthe@idsabl e
barrier _material of claiml wherein 25 said filmlayer is a nulti-Ilayer
film 15  machine dirgciog pHt §.Q ¢8rdiMetersyi d- i nper vi ous, breat habl e barrier

mat eri al ofg cl aitRelci¥Raike] ilquid-impenvidiisd bfedithdbid Bafids mataddl 8f cldiAPP further
transm ssion rate of at |east about 1000 grans per square meter per
24 hours. comprisigg first andSegpnst RRNWQVED layeqti d- i nper vi ous, breat habl e barri er
material ofy.cl aifheloufiike! iquifmpeRabul, bABMIHICOARE: hatiiafbr SARLT wherein
transmssion rate of at |east about 3000 grans per square neter per
24 hours. said nomyoven lagies comprises|q gRUNDPNAWEY- | nper.vi ous, breat habl e barrier

materi g ofg. ¢l alfRelaitks! iRuid-impervidtis br&mgf%dgtam@eég@%@%ﬁg% a)aeﬁéyin 98%

random copol yner of pol ypropyl an Yo et hyl ene
cont ent . sald first and second nonwoven layers comprise first and second spunbogd webs. WO
98/ 29247 e o e - . .10.
The ol of h- 15 ke, TIoHeyikeyliuicimpervious, broathgele bartist hsitfarof Bdim 1 pngreit - |
wher ei n said film layer is a mono-layer film.

6. The cloth-like, liquid-impervious, breathable barrier material of claim 1 wherein

25  said film layer is a muilti-layer film.
7. The cloth-like, liquid-impervious, breathable barrier material of claim 1 wherein
said laminate has a water vapor transmission rate of at ieast about 1000 grams per
square meter per 24 hours.
8. The cloth-like, liquid-impervious, breathable barrier material of claim 1 wherein
30 said laminate has a water vapor transmission rate of at least about 3000 grams per
square meter per 24 hours.
S, The cloth-like, liquid-impervious, breathable barrier material of claim 1 wherein
said nonwoven layer comprises about 98% random copolymer of polypropylene and
polyethylene with 3% ethylene content. |
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P

sai o 111w aymneporm i ses dHIHIL IR INDHM: e o per cencrpassspase

upon the total wei ght *of ¢the ftIm|ayer, of from about 4 out
70%filler, fromabout 30 percent to about 60 of a polyol efr n
pol yrer, 0f0.b| efible Clath-es, liquig-impenvious, breataahie harriatematetial wf stlalm'peﬂherems

br eat habl ec hagih £k ep%rﬁphf’é #’Bleﬁhabﬁ‘a]tofép{f%igﬁb ent basis ﬁé %o@’!owé rtﬁ(’) ’gge

nonwoven | ayer an surdr ca
t he cl ot h- Weight of thqlﬁrmayqo,emf\frmabourﬁhtoraume7B%rﬁillee,rfrom about30 peicaht tof

claim1. 3. risi.ng the cloth-1ike, -
l'i quid-i rrp%k?o“'tgé of ?@%@%@%F&gﬁg °‘."‘@.‘W°’ terial of claim1ll. 14.
A surgisal 1tir ap@heotmm-hka mgurdhmpehmurr, bréathabile Qairibr imgienaliop gRim rcvakizang €

barrier erdal of cla 1. 5. A surgical drape conprising
t he cl ot h-?ﬁ?@{m}fyi ?fLﬂn(? q%"\?f’g]%r aﬂf’é’é’ter@'ﬂliﬁyeﬁar rier mat eri al of
claimi1l. 1% A&urg:caﬁmcdmmngmemh-up@urahrd;mrnymaum;réétﬁaﬂwahrérl ke,
i qui d- |rrperi/ br eat habl e barrier material of claiml1. 17.
A sterili Z%PI¥H ‘E!?m'b uch conprising the cloth-1ike, |iquid-inpervious,

br eat habl e43, Aéwg.eareyowmmpr&tng)ﬂwecarcﬁhmkéJr.qund-rmperarSus bré‘éthéﬂdzlbiméra'

protective arrre@} |srngthe cloth-1ike, Irqurdrrrpervrous

br eat hibl e °' | al of claiml. 19. An industri al
protectiveqgar ”R%hréi@é%éﬁé B&nﬁﬂ’ﬁn&iﬁgé}othlﬁk& lrddr&ﬂhﬁbr\rﬁggr?&b ﬁ%Ple bamer
breat habl e barrier material of claim1l The

i qui d- i np@atariglel claireht habl e barri er rrat erial of claim 1 conprising
a thernopl agtica ?u?ggr ea'@?#%?&ﬂ% fHenclot?rElrke lfdboq-rmrﬁ_é}ﬁoﬁﬁcﬁrgaéh'abﬁ barier

| i qui d-i npervi ou arr er materra Mpri si ng
a t her nopl meteriel of cldimotibri c pol yol ef i n. -A personal care article

conpr i ”g?é he gld rﬁ'izéﬁéﬂape% g%bﬂlxbﬁigﬁérﬁ clom lﬁ(%tp {1?m€ervro sbgﬂ’ﬁa{r}%hee

materi a clam care ar
cl ot h-| i kebartrienmaterinhefesiaimots, breat hable 30 barrier material of claim

11. 17. A sterilization peel pouch comprising the cloth-like, liquid-impervious, breathable

barrier material of claim 11.
18.  Anindustrial protective garment comprising the cloth-like, liquid-impervious,

20 breathable barrier material of claim 1.
18.  Anindustrial protective garment comprising the cloth-like, liquid-impervious,
breathable barrier material of claim 11.
20.  The cloth-like, liquid-impervious, breathable barrier material of claim 1 comprising
a thermoplastic elastomeric polyolefin.

25 21. The cloth-like, liquid-impervious, breathable barrier material of claim 11
comprising a thermoplastic elastomeric polyolefin.
22. A personal care article comprising the cloth-like, liquid-impervious, breathable
barrier material of claim 1.
23. A personal care article comprising the cloth-like, liquid-impervious, breathable

30 Dbarrier material of claim 11.
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