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Docket Number 20763 HYDRAULI CALLY- FORVED NONWOVEN
SHEET W TH M CROFI BERS BACKGROUND OF THE | NVENTI ON
This present application relates to
hydraul i cal | y-fornmed nonwoven sheets, specifically,
hydraulical | y-fornmed nonwoven sheets with Docket Number 20763
non-cel lul osic polyneric fibers. 5 Nonwoven sheets nay
be produced via various processes. In the

hydr auhyoRAULYCALQ Y FRskMED NElwOolBN 8HBE DRESEMICROFBRAZVEN
sheet is produced by filtering an aqueous suspensi on
of fiber. In the BAGKGRAIUND Qi BitleB&ENTIChEr s are
dispersed into a fast nmoving air stream and condensed

ont'd PESFH BRI IRL IS *wdr%awsforafed pPNOKE] begf?. Speisain
hydradllgallktfbgmgoaﬁoqﬁg/eﬂ he%ﬁywu!ha}u gngﬁxggggﬁ%menaggerés are al i gned

ara ran Irection that a
C&bﬁihcﬂ.n éﬂ%@i’glnﬂa? [ br@@%@&%akx%ﬁ Pe&lsses! h tﬁ@ﬁydrauhcaﬂy-formed or wet-
el ectrostatically-laid process, 10 an electrostatic
laid prb¢9@$ @ rbrwavemsipel iy preducsd byfiitetny, anpalispnesuspangios bUben n the air-laid
ymer nelt is used. In the spunlaced or
proceﬁyfaffe@éfﬁ dspgIses @%fas &W¥ing fif Hepd ag¢ @onid?ﬁseﬁ* %@:Ré@wawreen by
means %%F%r dgr vQé’uu I gn the ar d]hotrx %ﬁq gg?r:essggh?{s arﬁéa qnegleag{ﬁhparallel or

FoCesded® rELT
randorﬂ??'mtthé@l‘é@ho@ ltha® B BAHRRE Rdchird pRALYSTRIS &ze&elntth@éleérgété{tcb@nmd process,
is extruded through spinnerets to formfilanments wh
an elecirostaticfiet! fbovapoymeasdimivih, MYlyBereersion ANpdyai e isabed In the Spunlaced
product produced via a spunlaid process is Tyvek(r), a
or hydeogpignoling Presat. fibRI®EFS mtemclﬁé |aycé@rmng@ﬁ By hipihetositswieame gf water. In

spunla%e[iro%sregjsuc F%{ ?p)un rgqjtebilc[wg rﬁ%gﬁﬂgé‘]&g@o@v&@wgc melt of solution
is extrwegﬁrﬁ&fgh VEnrRd th frs fﬂ|a%ﬂg QREL %€ Ia‘?cJ Wﬂ'oﬂg’mﬁbﬂg§§eﬂ ap

and packaging, including sterilizable

pAc kagipkf a hiovak ploducsh ciebSpPRESRs@saiE TRRkak eet of continuous

bacterial filtration efficiency and strength
polyeﬂmeﬁpébetrs i by [HowiiRant de Nerpasirsand wiemparyt(VWraingtan. iRslaware). Tyvek®
N nt |n T ve&% & heets presents challenges in
$ eetstaﬁeeusg ﬁ@%r}vtep ct g ara?rs ﬁf{f@ﬁ,(ﬁloﬂg% B@ge Wesp and packaging,

mcludﬁ%&érh&éb?earpéd%a%ﬁﬂ éfﬁé or 0 94 pogsgsshgccép%b%l b%&e@ﬁl%mn efficiency

nonwoven 's uce VI a
and stl@yglf pdr@3 Hywéver RRCnPRIOBHESEridIBN RherbRIITRSka/SREEta Blckidty
and enhanced uniformty and formation. This is, in
challengas in thelpon\attive atn/ehealiNivek® shepte fwisnlizatzdé hedisal paskadige
di spersion of discrete, discontinuous fibers of
VARG YRR PO’P“’é’t’?rbSh(a?ts groduged yip &eéwdfﬁﬁé'ﬁﬂb’ﬁorﬁ‘ﬁd process have

reduceg 'er'fE‘éﬁ a)1d St ac %Hfo vﬂi g%nQYo‘?{nﬂHb ??ﬂ\l, ||rsiy|n Ea?r{ E? r%ﬁlﬁ: suspension

resen
allows R‘@lh)é rdﬂ%bér&orf éf@%Er‘éte@ﬁr&:oHﬁ@Qus floBrs %F—\Ha%f Rl aspe%yr@&@@te' Fbtlo of length to
fibers are | onger, stronger, nore uniformand | ess 25
diameted nipatavil e hwdrduligwly-rmécamosspadantlobgtangsorten byntifetid, nen-ceilulosic,
hydraul i cal | y-formed process) than natural fibers,
pone@*é ARt yserde ep?fﬁ'gsxnﬁ“ew@éwrw'mf \%qrigart et ulné%m@ﬁd less
art

compa&qq]e wn{h wa(t:e(; n esSenttlg ggrp?o%lgréutso? he% c?rau }_%(I orm pg%clézlsés than natu%l fibers,

generaﬁ%’_r@%l&%& 'wﬁahe&@ W'ﬂp\ﬁ‘ejn!aﬁb'n RsLés (RO lnyFEﬁ b ﬁoc@bl&%ﬁ)s FREGUAD FR/V\'Hmed

et Nunber 20763 Fbmever due to variation and
sheets porolgessiaigodicsisisesijbetshdd pattiets) Majgeell(r)lﬁsus yoiyhetcificert blzadhswn.
in these sheets is
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usually mnimal. The present invention addresses the

need for a hydraulically-fornmed nonwoven sheet

conprising non-cellulosic polyneric fibers.

Specifically, the sheet described in the present

application includes 5 polyneric fibers of m crep.andmmer 20783

sub-m cron size and has high strength, high air

perneability, high bacterial filtration efficiency
Howe s Gué &0 66N ¥ gredabdingtidsuesT R pelaerRigedf synthetidbeS &these sheets is

invention may be used to package a variety of itens
usually molmadi ng f ood and non-food articles (including but

not limted to nmedical devices). It may also be used

as"ePrERSPYERTR ardrsseR e ngper @’P@Pféé'iyrfve“eé asarrwog?rssheet comprising
non- ce[ﬂ[ligé c{ep?oﬁ})meﬁc {gb Ft @glgtgﬂcalﬂ/oh%g ghew[ (?e%cBr{bed ’nttﬁeggres%ﬂt apglﬁ:atlotn |r{cludes

d as an actrve cdarrier
poéym&kﬁﬂ@érﬁ( ofthicrbh ARSUEMidréH Gl AR Rbs HEM LA, Figh Qir P drResbilityl Bigh bacterial
surfaces or products. BRIEF SU RY OF %HE NVENTI ON
filtratichlefficipnog sedtediced eatabidlp. Tonghretwethe aresamt Guatiyh LanEosedito package a
hydraulical |l y-fornmed nonwoven sheet. In a first

Vafiewgvé AEPSnclusting e rath eon-feer @*‘qiﬁ?cﬂiﬂ%mingcbw oy Lirpitsel ﬁ%@e@i\r@h@mw It may

asoof [\ S RS B plikbotst PPPee Ratr e e Bt 190w fap ter

media Vﬁrhﬁ@an@fabél@ﬁwd%%%&@@ c&ﬂ@r%tweét B by cgrtrléns}é S AInE rAdiials to other
(2) second non-cellulosic polyneric fibers in an

surfacamprtucd from about 10% t o about 95@6by wei ght of

t he nonwoven sheet in its dry state. The first
non-cel | ul osi c ﬁﬁﬂ?hﬁUMMAﬁﬁEﬁﬂyEH&V%NEmNaverage

cut
e R R S R BLE o ep e Pler e e e iaven sheet. In
a first SPPELIMbAMLR, 0 n QlHiEailg%)m&ano%Q%% 00, mﬁ@& (st non-celiuiosic
second non-cel \ oSl C meric fibers % ve an aver age
polymetlic Sibeé i@ fan gheat eff frobdButaBaDid abRit BOWbER@EH d1ttle AChwAVERISREER in its dry
aspect ratio of about 400 to about 1000. 20 Additiona
state afg %ﬁ@ownwa&l@nsicablsmmyibwe ingoidegunt of frdm sbqu‘m?lb%@@hout 95% by
ﬁg Thi s i nventi ve nonwoven sheet
weight tﬁ

may
BOPUGES ShpetishL Tialg e e fishnatistyiese O theiitrags an average
d;amettehﬁs\%lﬁ/a@%%o%g@%@gn %HQ\?Q&QJ&?EIﬁngghhgstil?ﬁ/aqra%&{t 3%‘ r}wé/te %5&% average
aspect o Nibo0f 400 kAP a20BE; ahJent Qe RROMIN- céﬂ%sk&)bo%b@'ﬂbea@fha\ﬁé'@\ average
nonwoven sheet in its dry state, (2) first
diameiﬁrcgnea@@ tenlebsit 8.5 podrymandiao afdrigeraspdchrabmofahou KOO ofabdut HONO.
bout 10% to about 25 50% by wei ght of the nonwoven
Addtioge| s 74 TR RY OF FHde0 1§ B NeBVPIISIT8 -TEEINVENIYE penwoven sheet
nmyb@@&%ﬂﬁ%%@g&hh§%§ in an amount of fromabout 20%to

ht of the nonwoven sheet in its dry
St %Ecﬁher@ﬂ%ocﬁrﬁ%nﬁ Qf thEOst g%ﬁ‘ér&l'éhﬁg&;rﬁer@%é’%@rabﬁéaw .B®1ed nbiwoven sheet
an anount of from about 5% to about 30% by wei ght of
compri¢dsé 1 Jivguing veterig resrt amdunt df frem dbopt 5% &t aboatrd%(y)weight of the nonwoven
cellulosic based materials in an anpbunt of from about
sheet in5dg drpstaipdatfirs gog- wmg@q Qﬂlwneric fbersge Reempihef diomzh g 30%dg about

s0% o} e LB S5y il .y SERET oy yere foer n
amounﬁdf@ﬂfﬁta%ut Zé‘ﬁ%sabglh\%@%%?%tght?bf e MbGhRBh Bt iANEER G tCMY third non-

l ength | ess than about 3 mllineters and an average
cellulosgp@Bikeric fibers in an amount of from about 5% to about 30% by weight of the nonwoven sheet

in its dry state and (5) cellufosic based materials in an amount of from about 5% to about 35% by weight
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rati o of about 400 to about 2000; the second
non-cel lul osic polyneric fibers have an average
di aneter greater than about 3.5 mcron and an average
aspect ratio of about 400 to about 1000; the third non
5 cellulosic polynmeric fibers have an average didgBt\&hber 20763
greater than about 10 m cron and an average cut
| ength greater than about 5 mllineters; and the
of the agiwloudradibd iliasBOstaBt Bielfiddt SorcRNdsicIBiynanc flokRSESe an average diameter
manuf actured from cel lul ose, (b) naturally occurring
less thee pbayt &8 misramasreavietslos cd édnatb tasel thiar erouhamitlimetds dridlze resrage aspect
d flber%? non-wood fi bers or bl ends thereof or

_soft :
ratio 0??:30“%4%@ IROBOPS: HErsECRE Ref SRt R R VEETTREE oY BkeyergRgdiameter
l, r

aroacf AR B ¥ AREHZhl BPafeRigk MBSl o TRMEL! iR il b Mg von

celiuloSiB p@¥mert Mbdis hdl¥@n btéf@e@%%\l 8RatSNBH abBBY 0 Rfcr P ah AYRbge cut
or multi-layer. In yet another enbodi nent of the first

lengthgesater tikn rrgbdiinitiensters; airethtigelniasit besed instefiabr naghrisedaMibe®n
sheet conprises (1) binding material in an anount of

manufagyet 064y osen B batge YA sicgivios Materals RYPRiRVE hagtyeed fibers,
softwoo@flﬂet‘ Q}-\V?o%tﬁgérg r t(i%n)ji[s@'eﬁftor qglalgr?a%@gé% Es r?aenruﬁac:{1 {ed ?r]pm cellulose and

rom a out
naturaﬁﬂ'&c&ﬂ@r@&}f’tﬁﬁlmﬁblﬁ Addifioradibts §ﬁcﬁ¥1ﬁena(§)1ay§a%%@&% to this nonwoven
pol yester fibers in an anmobunt of from about 25%to
sheet. athilitveltye 66Mdugn sektgidy befmohbrayeronmoti¢ayersheet in its
dry state, (4) third polyester fi bers in an anmount of

f IR} amethatemandinent oA ditst FDermbRmaREiMG R the hydratdcaliafpsaatenwoven

t t d t at d
sheet? e%seséglb?n fa%gﬁrg%nsl ma Caman %fg%c%utg} gfﬁrbfpllbtgﬁg?%g(ye{ggt ozgw&wnwoven
sheet :ﬁ_ﬁsg Qir?léta%e&gngt pgfyesttaelb&Q m%\é%urﬁlaﬁf%tm hddud fo% tg L¥ous B8 By WEIth of

i rst pol yester bers have an average di aneter of

the noaaoet sti2etSn It @y sxatea(npbeamdmséagab@um ahamgtim obifom &da0LI5% to about
1.5 mllineters and are oriented; the second pol yester

85% by pjghtf fh%v@wawnwwag@ o saamt(@ﬁhw@fpommmbews Qf@nrﬁﬂew ngfrom about

o aver age  cut ut 5 | meters

5% o G ok GRS or Pl R D EraPete RS hb@ngacired rom

cellulo&tY, ﬁ%@%oﬂt Q%he&rbo%rs%atg Slgod Wbﬁpé?éﬁ'i othQe 59:1&/5% sﬁgéq indd dry state.
average cut length of greater ‘thanh about

The firgtipbllyéshae titgdrShaaB en aveRage [ia@Riee ok aban d strh@ ok brﬁﬁfnsaverage cut length of
manufactured from cellul ose are nano-fibrillated. This

about h millyieéans Fidesee orlealsd dhezesdret prlyeggitiibers hdveemardyoast didB@ter of about 7

/meter2 to about 100 grams/neter2, an air
m'CrO”ga?JrT[%‘a?b’FfPQ? gpt gf)gtgf)f qbg%fsstmlgl%stﬁis aﬁ)@ree{ﬁ:rg% the l1Emrdtp§1yeséler fibers have
I I
an avega gg?%ktg{ber%%?r%%%oéqg gwg:gona%gén a\geé%%%htq%r{gﬁw of g ea{er fﬂgﬂ Qo%ut 5
millimeSrd @iagtdbrehte@tantl @@ %bera RAMIfack 2Ly fmoge%é?r%n@ﬂﬁnliﬁﬁw arids
inch gauge, an average internal tearlng resi stance of
nonwoggn she bes alprsistweRTEof frrambout 80 showmet’do gi@n‘emo@tan@nneterz an air
resi stance of at |east about 40 Newtons, an averag

permegbEY Pdeast $98HGR Cafesawnﬁ%agqu%{ﬁa it abputE0p e@?%fn% P%‘—‘r'a' filtration
efﬂmen?[n&cla%a Ig%tt ggo%t Qd%}j a urs r\égsrtr%gggh ft at Pea%ngc%ft A ounc? Sft.t)rcéa Fer squaée inch

gauge, @ﬁ%k@ eN%mQrtea%@%@%staﬁc%dﬂﬂ&ttléa@ﬂab\ﬂ@l2‘?'@ g@ﬁnsaé sl$v¢%§atpeﬁg§é%n
. |t|onal fibers and materials nmay be added to

reSIStEMdaIOSatrfﬁaﬂmvﬂﬁO deewhs, an Bidragel tinséndticugh nicn isesianos Mesdgrams/15
may be nono-layer or nmulti-layer. In still another

m'“'met@f?oa@a PREYRraasfSBRROTA leagt abrih &1 PNisrD BRIPHRERRCKagig mRtataId8Ving a log
for an article is described.
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Thi s package conprises a hydraulically-formed nonwoven
sheet with (1) first non-cellulosic polynmeric 5 fibers
in an anount of from about 5% to about 90% by wei ght
of the nonwoven sheet inits dry state and (2) second
non-cel lul osic polyneric fibers in an anmount of fLOMumber 20763
about 10%to about 95% by wei ght of the nonwoven
sheet in its dry state. The first non-cellul osic
reductid viestiaClebdt BEIUS 3. OAddtbRal MRIANVDM G1atc5iBIe fay B&Y®Ie@M this nonwoven sheet.
average dianeter |ess than about 3.5 mcron, an
TWS"a&@W@gmwcwmShsﬁgwhbbmsgnbhanrmmmBWH3 mllinmeters and
aver age as ect ratjo of about 400 to about 2000;

et rreeemrmamrhe T PRSI RACYIRED P PaF RERIPSN G ctet g described
This p;‘%a%o&ﬁ@}(st%g é%g(ﬁ'g&:CQ@-\{ogmgcpnoﬁMg\ye%%ﬁeeq{fvm?ﬁrgt nglg %%Liggic ?olymerlc

and an ave
fibers ARA WMoY BF fhth ARBONEY BRBA: ol e} Wiignal thé AMRlovenBRYet Rets dry state and
adhered to the nonwoven sheet. The inventive nonwoven
(2) se®he etn-qeiyospepolysed fibarsvraan ausiniad tbragbaug 1@6 rf abguti9atibp msight of the
In still yet another enbodi mrent of the first genera
mnwoa%ﬁa#n%ﬁ“ %’atﬁe?'i‘f‘d‘tﬂ“ e~ f?él@k%\fg‘?qli’@‘eﬁc heer € Hie nogrypirehepihave an
et hod conpr i ses

mIC an

i di -
averagg-; c‘?’aﬁne ep%gs &hﬁ” aboh: oo au Can‘ vera g):tg_gers%t\élﬁ I ngh?rgﬂg]g ers and an

averag¥ atsﬁbcf faliSdt aBOR 4@09110 aHéL@%d@ Q@ltBQ'E%Eén@ nbh-BELRsi Bolﬁﬁbrac fibers of the
anmount of from about 5% to about 90% by weight of the

nonwoR@TshesteRvesdnembrapsdiarhaterdyraatss that ebansls secanghd an average aspect ratio of

non-cel lul osic polynmeric fibers in an amount of from
about é%)daﬁboyo%oﬂo#\%@oﬂ Y8BTy baedngred tothe perevoMeRASHehedhrertve

dical d th
roneh g g P s R AP v ce i n the |
pﬁx%'ﬁl@sge@amhef' %sednﬂenaofqmrrgt BURHP b RFhdAE n%%h of @aQQag(na)a medical

introducing a sterilizing gas Iinto the seal ed pack
devicetiduieatrghd.t Trs ramseRriseh €8 brovidifg a badkade v a hydraulically- formed
non-cel l ul osic polyneric fibers of the nonwoven sheet
nonwonﬁ\ﬁ@e%witbfiréirrevg@ekﬂiloaﬁ@pwerlcé@gs tnh?ammb@@t ff@n saoum%z tombout 90% by
bout 3 m |

e 3% BETR S8 RGHRLT=F £51 TP "ABaoHp OV EErOqBBLY 2N smourt of
from ag&QQﬁe@régoﬂit I@@%%@%@ﬁt o@ﬁ@ n&%vollé” é?\ééﬁn &Odr}’ g@t@' &5 Jléc‘ﬁs anedical

nonwoven” sh ave an averag
device@ @ pRkadeh@NedeMl thd madidhiGEOd: e pé&ka@é@,ﬂ&%g&ﬁd@ﬁ%ous closing
rati o of about 400 to about 1000. In another
seal, aphtyodirerpitg @btetipiog bay istb thyendedibackass ddoyabifte, noaworet hf@@t The first
of manufacturing a 25 hydraulically formed nonwove
non-Ced{esktPoly e ifErs %.”Oﬁl"fﬂ"é " HEERE %WB*PB%%‘%m?tﬁréess than ""bOUt 3.5

micronﬁﬁgﬂg@s%«% alt leﬁétﬁ%@s 91fa %t;t)ut 3 %ﬂ?‘iﬁ rab nge gec‘?ratso of aﬁout 400 to

per ng € naten
about Mdfréa@ tHeRBEont Aor- &rifmb@c boiatiStbers df Bk n@ﬁbdvﬁ@éﬂe@&aU@@n average
furnish fromthe hydropul per to hol ding neans, (4)
diameteledréales than gbguh 8. 5fieren atd ahramqeraepechmllmjofragomamw about 4000.
form ng section to forma web, (5) dewatering the web
of af“l’i%erFB‘P?ﬁ'rﬁﬁ“ %*E? f'rétﬁ?e”e(r@)embﬁd PRt T et Erangiechging a
I ng the vve

hydracha Cy orme n?r.%oven S eet (] gestcrlbeg ThIS m?tgedb cc?ér]pnsethe gqlferrfgal \%ggs of (1

Iverin
addmgtn%ter@s ?Ué’ hy@&p?riﬁ@rt 29&1:@%% tr(e%atgrahé'ae%dttg WS B opulfR€to form a furnish,
mat eri al s ‘'added to the hydropul per conpri Se wat er,
(3) delifaring the fumash foceh ihe lhasopmippab yorging meénsb(er dzaiwem;n@mearmsrrftonome
from about 5% to about 90% by wei ght of the nonwoven
holdingdPRags tojafornting S@Fty@”é‘t fatea wekl (3 dewrierng dre-webl dnghegaiming section, (6)
pol yneric fibers in an amount of from about 10%to
about
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5 95% by wei ght of the nonwoven sheet in its dry
state. The first non-cellul osic polyneric fibers added
to the hydropul per have an average di aneter |ess than
about 3.5 mcron, an average cut length |ess than
about 3 millimeters and an average aspect rati o Rfi. number 20763
about 400 to about 2000; and the second non-
cellulosic polyneric fibers added to the hydropul per
couchR@ue vaB teNBvaa gR vikb 8B HressirgsEabe (7)) RRBin@dPe Wkb, 38)Relivering the web to
m cron and an average aspect ratio of about 400 to
a dryingigeetion 2000) dnpddine wehaThefmadbeiats adeed torthe bydredupenaynphies vie@er, first

%dded to th dropul per. The mapufactured nonwoven
non-¢ H|8%T po[%nfﬂﬁ quz%lﬁ 3 By f: ofcgn}omrﬁgpqt 5 /o| tgﬁt&ut 9C| /h b%wpég&t: Bfﬁrée nonwoven
sheet 9\%@ glry%ga(t)eﬁ%tra%g&eosqﬁ Eér}-ce@ul%dﬂogw % ogrr%%% & QrQ \A%M?ut 1 C%% to about

95% bﬁ/ m@ﬁht&;bmuho@%ué@sr@b@ms A@Q{@toTNM&lrQ h&n &fumbshepcm{éwﬁb% added to
sheet in its dry state, (2) non-cellulosic polyneric

the hyﬁrptwres have agRveageUEmets lebs hian ativod.5 B¥sdnparedyeratie 4.0 %ndtly less than
ght of the nonwoven sheet inits dr¥ state and (3)
about § g1YRISSS s BeRYBIAOTREPER TP &1 FPRUIARD SrAbRHIZORE anc bnrerBrstTon

celluioé"? églﬁ‘?eru%p?er% aJa%cf ogxen %rogeia ht %eg%ncatvsr%?{:i?[% ? %/regPﬁageE ﬁ%g ati)ol?;t 3.5
micror ¥ @n @ﬁbr@é%@&@rata&'bf%ﬁ&k 860 th 85sut 10BN ABRRIALI 1Bers aF FEORks may be
an average cut length |l ess than about 3 millineters

addedamitie ayvr@vipeagthe rasipfacitret atrivovei shad oniy bd 60ns- rayeabomtsm -layer.
2000; and the cellulosic based materials conprise (a) _
f Inesesondragripl eebedient fx yelsplviieross nowyem@ﬁ@twamprgﬁes ) binding

O TN AN b e e SR A S R
non- céllth@sr ce&fyme% filefin Bh SRSSt &ffro&'apﬁft %rf@%btxpﬁ)t"/%?ﬁpe idrk &Te nonwoven
| ul ose 20 and naturally occurring cel osli C
sheet frrm éry isatesand Thicsliuneinvasee maghgein ah amoant Bpednestoad 45% to about 75% by
filtration efficiency of at |east about 98%
weight RHAE Penyieusn shepidt & dandlateraT herrioaicelluipaiy phlemeriddivets bayetani |aserage
This inventjve nonwoven sheet may

nonwaven s
dame PP G P10 PUTEF RPN o s o average
[ [
s ERY M FlOMER: ol oy L BULEETR RSSO
manuf&urétOftddt &0bseP®) Naﬁ?llirblyﬂoecﬁﬁmb @é!@l@:Bl& haleatie selé‘_cjtéailﬂ’oﬁﬁ KardwBod fibers,
the chem cal structure of naturally occurring
softwoediibletsl ensevoorfilpgis e Meniistheresfcdrdenitends of Epare memtfartiiraifroof celulose
first enmbodi nent of a stock preparation systemfor an

and nelyeal poRi(169 FRHIORERBEIRE LTS G SEVRY eat e adpHig d Birsigneioenoy of a
least a%pwy g\r&dlﬁ%%%bers a% Rgfélﬁﬁg m%{%rebae&’da?g?ﬁg’ %@8%Wsﬁ?é #‘I?s %ventwe

hematlc rep resenalono a secon

nonwoﬁdn%ﬁ&fetﬁfa?ﬁ@ﬁ@ﬁd Qﬁbr%b’rﬁ&!ﬁl’é&éror an apparatus for
manuf acturing a hydraulically-fornmed nonwoven sheet.

Figure 6 is a @R&@%@mmﬁﬁWﬂONéﬁﬂé&ﬁwvawwaﬁ of an
a paratus for manufacturing a hydraulically- forned
detil & dagerstmatis reprepa)idtiomoDeseRIfibistrpeer  THE

! %{@g— zs%\eJ chemical structure of polyethylene terephthalate.
Figure 3 is the chemical structure of naturally occurring cellulose.
Figure 4 is a schematic representation of a first embodiment of a stock preparation system for an

apparatus for manufacturing a hydraulically-formed nonwoven sheet.
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In a first general enbodinment of the invention, a
hydraul i cal | y-formed nonwoven sheet conprises first
non-cel l ul osic polyneric fibers and second
non-cel | ul osi c polyneric fibers. As used throughout
this application “hydraulical ly-formed" neans f, &Qﬁﬂmbazmﬁs
mﬁth wat er . Fydraullcally formed" is eqU|vaIent to
"wet-laid" or "wet-formed." In the wet-laid process, a
NeigUR ¥eda schBm¥RPedrSse RERA %C@Qecblyd drhdcbifehing 2 8¢ HétRRkISn system for
suspensi on of fiber. The "hydraulically-fornmed" or
an appavms-fdnramanwagmmess‘wdna&ilcaiiye‘odrmm:nonﬁvbwm saeetai r-1 ai d
process in which fibers are dispersed into a fast
an‘Wﬁé ISH flagPPRAIn P CeNEIPA GEFSBRGHE & BARIRFUHIRY & Byceassically-
N3 @t pressure or vacuum It is distinct froma
fmwey%mgg or&%r -laid process in which fibers are
al i gned eit heroammb bebcRpTicN @Ry INvENTISy di rection
that a carding nachine produces the web. It is
dinstfirst génefal emb@timet eftte ioghithi €£aldragtidady-Brprdoeessen sheet comprises
' whi ch an electrostatic field froma 15 pol yner
first n%@?'lﬁor»@ ﬁofvrﬁ%ﬂcy*ﬁ%rﬁ aghaFeaIdean éfrﬁu's@ip Weriﬁépqrs is used to

s disti S r sses
(S8 S ot bt el Pkt P R o R rERBeR:
Hydraqﬁ:laﬁy o P E&%T%ﬁt {8 rwe@iaﬁip&n@gtr}grmem 3{9@1@ Sbt.biB pﬁ!@ésgha hnwoven
polymeric nmelt of solution is extru hr ou
web is puid e b tisrib@arf @uBdukislpaRitns W?ét.C'iheah@rauh@llydfodeﬂor%tﬁhld
novi ng screen. It is distinct froma spunlaced or
procesm’,edj&s(tj@g{,frqn gn pin@idmrqy@@ag‘g whiph WﬂS@Me flisipeged inteeg fg@st moving air stream and
erl ocked and %ntan ? h velocity streans
CO“GG’WS% O @ MURT ${9R Y RERTA fFF FF ‘6 aguHE- 3¢ %%'H?Mf% ﬁs"arded or dry-laid

procesE ﬁbﬁﬂlc?%bérg gilésa‘i %r)éd eﬂtf@pﬁi\‘%a \ﬁgg}nlﬁncﬁc\sc‘/\ﬂlreg%on?%@g carE)lpg machine

produck£1Be BRI |atsa&tmcnfr¢rﬁ Sn @edtb&tRicHIylifld blatsss aPdidnGa telebfbsRYc field from a
this reference.) As used throughout this application,
polymer agiitino\relymenterautsiono polyoss erelt ismsiecu todermar webe [l ttiedistinidromseehlaid
t hr oughout this application, "non-cellulosic polyneric
PfoceSF?StS%Pgﬂs ALIRSPY REeGest @ MEBPYHR Piogesst3 el sup Hfa?esa%a $pgphond

proces%% \!VH!:hOaQ"bOQy?‘r(egfg mgf?gf] slaf‘a onk?§ éx?r}!}%ed tl%%gghas{BL ﬁerQ&% Ipo orm laurrlme%% w%lch are

laid doﬁr@&ﬁ§ﬁnaﬁﬂ1d é(:}eeﬁymshﬁ"tshd@frtﬁm Q@ﬁ@laﬁ:&ﬁ&r h@ér@e;ﬁﬁ@ﬂ%%r&@&‘?ﬁi@mch fibers
the nelt extrusion process, drawn and el ongated, and

are integigtket end etagiled antigh aoctiuthamheinatea (Bek O, assoveticglof the
and viscosity suitable for surviving this process. -

NonwopRiis kaRrcRINTERY. DB dienweyshs @larsem %@?cppp&e’g‘/ P Capy, Heﬁt*sCarofma
which 1%¥0r€o%@gd ﬂC}s entlreth‘)? Clsu %p\é %ta orbgrq.lg%reéerr nee. ?t ed

Sect| 0SS*sections
|MSH@ﬁrcquﬁHﬂldthns%ﬁﬁllcatlop' ‘AR mbsds oPR&kn, kRAEs ShaRed,
T-shaped, star- shaped or other non-flat shapes wth
Seneed hrovgiiout Bis@pplipaiontson-deilgasicpolimiese fibei agira MkBreie@olymeric

_ representation of various fiber cross-sections.

fibers ”Fﬁt @rﬁr“étof”‘i"?féq (EreainecoReiow). cPuigie Becesgppiclnolydpe fibers are typically

(though no nece%sg ({IY saﬂth%c fag rggghaé%g qgrggg_%stg%T?Ibﬂ?ﬁgmgn%réc:?gsggllaawn and

e§ongat@(§ %ﬁé e EFbhNaB G S hdlea ﬁ&@&ﬁ%ﬂw&&t‘&%ﬁd %%Eib_%ﬂita%re fc-Jl;QGrviving
hod for determ ning the di anetef of i ber

tmspmd&pends on the cross- section. The arrows illustrate

t he di nensi on neasured, for the purposes of this
application, to determ ne
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the fiber diameter for the various cross-sections.

Fi ber dianeters may be neasured in either mcron or

deni er per filament. As used throughout 10 this

application, "denier per filament"” (or dpf) neans the

denier of a fiber divided by its nunmber of fil agmpot

"Deni er” nmeans the weight in grams of 9,000 mstelrsgt@mberzo?63

fiber. It is a property that varies depending on the

f NoeEelluppe polybieic filsdraMibyonal @ hortN ¢ekdd d1ohulfointdd leRs b &GS,

is as follows: Dianeter in mcron = 11.89 x (dpf /
Exampglesnd Biiop ciass-ggelions inskide roubd, iovee tbempdal e loedl grieeshapet T-shaped, star-

xanpl e, the dianeter in mcron of a 3.0 dpf polyester .

Shapeg Prb%n%)er (‘9\?1'@5]’1 PR Py GHVAUr8 8T R )Fiquee 11§ 8 dggiglmatigrepresentation
of vari&t%sflbgT]cF]o%g séctlér?é/ %§§%)1 n?c%té"élé r%urq'd Crgs%)steqt&A% o‘é% cgoss—sectlon 2, bimedal

out t
cross- Qd@@d'rm(ltrﬂfaﬁaﬁ?bryss deB6R dEe- %p&f créWactloR 5, - %ﬁ%@@s&e&;h@é @nd star-
to, inthe vicinity of or the l'ike.) Mcrofibers,
shapedl gbssreedticas . Thdoeatmdiprichteanicingiire tiemetef ofltf&ﬁ‘@ertd&m‘hdabmlhb Ccross-
10 mcron, may be formed through nmelt extruding,
sect|oré| "la\ﬁg’lgt)\[qul&mgﬁa tr@lﬂr@qnﬁ@n VEasurpEt Py te%gurgqfeshofé@s application, to determine
sea, "side-by side, "core/sheath" or

the flbar a%am%pe(#fordwe v%mous crfag sect@gs Pat ent Appl i cation
29@&%@4@3&9 mdddBkk SRekk %@mﬁémggeﬂfﬁam%p% usm%%nghout

is incorporated in its entirety in this application
this applivatonr ‘ebaergaciBamaedorabl oeRaasedenie’ Hel ipesdivaies by i H@ﬁfbér, o?
, EnCécIopedla of Pol ymer Science and Technol ogy, Third
filamergty)j ‘Peger, meagdhe wakhtimgrags of %900 rﬁgers@fzfgne( JUhﬁ pAAb¢riyyhag varies

dependit ?Pc%f?tﬁ%ﬁ*’ae{ gaemﬁ 'f%f@“'a.fﬂf C?"é?rf)“q %?f fig @C%;ﬂs f¥¥5 on by
thIS r sLeLENR No I kS as
descrlbéd thrgﬁﬁﬁbu?E%%kgyégpsﬁgggkﬁg%%k@mﬁeggcalIy

Thereférefoughmpietthe Eamal@GeB BN iof & 3.0 LB ABdri(Gith aAARnsity of 1.38 g/mL) is
thernoplastic materials, these polyners may be heated

about t&aa! 9 e@Ht8Y eqv@iﬁb?e’r%t ﬁ&\lsesedéhramm t@eeppawuort Frbput” means

at ed, shap and set agai her nopl ast i
aporo e Fa P (T PriEo I ARPT e GL R R e e d)
V‘Mlcfb‘ﬂbe@@%@ﬁ%d Q?fltfe Q%%n@er Pﬁ@gs th3 a%g 138 ?blro%\/@igﬁge formed
t enper at ur e. er classitication of ﬂ
throughBBIe&itatisg, Ie@nﬁ;&@érﬁibhﬂtlﬁ@wé/ﬁﬁét&bb% sa&HHspE@hkfs-:n Qe}éﬁ& aénljd H&ide,
pol ymers have a high -7 Docket Number 20763 | evel of
‘core/sgsatet isporaentidore.'a(See V& tPeieat @pmataomzowmﬂ 8tahel, puiliishee Pecember
backbone and packing is encour . Annrphous
18, 20%1“*9/%?&*??{8%‘6% g & ﬁ‘ﬁét”r‘h’%aﬁ% ?ﬁa*?v g rRIesP ARy Brese.

oSN RSO0 0 AR A DRGHL 0 s, vme s

pp. 658Y 18R Sviley EBGYEC QP ABHcRerD NeRQL 4R whichGd iIBRGRraAR its entirety in this
Technol ogy, Third Edition, 2004, Volune 9, pp. 159-18

applicafidraiyrihitVefeesnc&) Sons, 1 nc., Hoboken, 5 New Jersey),
whi ch i s incorporated |n its entirety in this

d‘boarqe&%%wcm'vwﬁq fiepis ap éf%ﬁ%ﬁ#é@oyghpw thisarplingtiense ipieally (though not

necessgnﬁt err]r(r)x?pla%gc AJs tger%urn% s(t)c %rart%rriela § ﬁ%:scg ggh%%qr%%@? %ﬁ%ﬁ{e;ﬁ Eo n elevated
temperé(t@rre}’éHaQeoo%t%ﬁd"tth@fgﬁﬁeéi’efd Siapsd BldeNgamr Tﬁé?ﬂ[)pﬁmyﬁaterlals are distinct
regions, or blends of crystalline, anorphous,
from thgrmotet alateyials ovhyes teatrot teereiap@bisytheating o an@éatea tsnperature. Another
ol yners. For exanple, polyanides that are
ciassafrcpﬁt ‘@U‘SIW'M’E?HCI ng,atqﬁagsgq aystgllige versus amorphous. Crystalline polymers have a high
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or anorphous in nature are comercially avail abl e and
use of such polyners is contenplated. 10
Non-cel lul osi ¢ polyneric fibers may have a hydrophilic
coating or preferably nmay have no coati ng.
Non-cel [ ul osic polyneric fibers may be orientedy &S number 20753
used throughout this application, "oriented" neans
fibers (or materials) that are drawn and stretched at
level 0By And/@RREERL UFBRitAHdhd SHRMeAPRRIINE Endhackindie @ﬁcoﬁr%bed
in the stretched configuration by cooling. Annealing
Amorppeus 't akrs$etd anregimmetambremar ghetuengpaebadountail bulky @ddiddnt byoups and
as the anneal ed drawn fibers then exhibit m ninal

packing fiay Ak Rla"sfal RES el SHPHoERIRISERORRra s EapsipRediaiof Polymer
Scaence%?p?ec%f?&cggzﬁhw Egl &egﬁda\/oltﬁﬁeﬂ&al Iﬁ? gg 85@;‘?@5@5% %"’gs ‘?nc Hoboken,

Under” cont’
New JESEM GRicRTs :ﬁéo?d&aﬁ@txﬁltsséﬂflﬂeﬂkr@ﬁ% 165“09(%% o} %lsvﬁﬁ‘larlenc!@r]qy\@ chifemplated
the art. For the present i nvention, non- l'ul'osi c
that noqpakNuneicipolyfhéladibsrs may cdiepries aydalioie oﬁhm@br&iﬂedolynﬁbré, lpelymers having
~machine direction in a ratio of fromabout 2:1 to
varyingprientages| of gpystplinefas ﬁ@wv%regﬁqne rhr Bleststof gysia“tne apeiouy partially
anne%)ed to gr uce fibers shri nk

ensaio; B )y SPREE B Ral rbof P gree 87 KBTI & PR B9 crsiline
or am 6in QButeFe ORGP hvalidie 2919|u¥ gh ;%@mfel'st??fo%te%gtetdhe
esired properties, a person |nar ski I n the
aNbn-tesiuledd @lyihericiiiearmaynavd &Eyd&@ﬁﬁl@&fatl@tcﬁ pre@edintdy®BSe no coating.
and paraneters for the orientation process for the
nbien-ediipsid redimerip@ilesarmesyibe oﬁq'arb@dr s uFgrethiopghakit tkri;eia@matiwf “oriented”
nerlc bers present in the f

meansggﬁg ?Qélmageﬁgls gﬁq}g% a0 a[nﬂ étretcmgaﬁb VF?EQ Gl”&PeffeB’f%@ad .then tannea%ed or
“heat st@ﬁ Ry ﬁ@tcﬁg@&% duﬁatz@& tﬁ} c%giﬁﬁg ﬂpf%léﬁng?b?@egtysek Pg M%irtg héh ‘PJmperature

€ nonwoven s eet stat e,
stabilit}, @8 S apket RRNNBAts Werh @thtmtafmntnmhmagmws \Sm%tgmh Bxpob&d to
dry state or nore preferably at 25 | east about 65% by
elevataﬂéiermﬂratwﬁs t He gamnaievealingrestss bm wihtc rrdlteyials tratheatedgndas@dtrolled
hr oughout this agwllcatlon q ht of the nonwoven

tensionRxgtioh cligele Yy nios e B HHSONB Nt FRETe eSS nyaqion. non-
ceflulog?%go%)}ﬁeﬁ!: ﬁt%euh"?}zy bﬁerﬁ? LN gg\ﬁﬁe\é&xgd lnstpeelggch%%rapgchg'nelﬁ prg% gfrom about 2:1

to abol BM,or bre%rably\/&ﬂf%]n bRt 3 TRtBE It Al 1SanB AWE aPRdakl W&ocfu@é}@de% Wih
| ess than about 10% -8 Docket Nunber 20763

shrinkaiyle malems| of lgbotsarct Fodrprataratdy bsseans5 %0 f Basheorf the s4turg efibe pdlymeric

_ enbodi ment include first non-cellulosic pok%neric

fibers gnd e desized @rogergiemn @ PRS- & 81dingyssil & tbwry'ﬁ@?'? © defepipg thg gepropriate

|nclu hird e -cel | ul

condltlcm%énp oPar qeerF.s orr] (t_)hﬁ o(r:l%r] zil 11 8rocess 906|the n@ pi "C%EFES'B g?lgmeélF ?%@fr% nds
tHR &R weighof HEREEILIBG QMaRRE fit;em ﬁes@ﬁiﬂlll ihe st égﬂerafén{b%ﬁiment of the
non-cel | ul osi c polyneric fibers of the first general 5

hydrauigatyedineg mbnirawesrast iasteraagbooti Aty elie WS oftitaronad@t heet in its dry
3.5 mcron, an average cut |length | ess than about 3

state, p,rﬁfqzrpqﬂh@tl@,sgabaw&O%rpy W@h% @e@gm@n pheEl ip |tt( qry gtate of gpiegpreferably at

I anet er

st 20, % P U B b ol SPhBr B o S AR peieatin ppplaton
weaghtto’?'ﬁe nbﬁv&ke@%@tﬂ@hs @ynQth' rﬂ@efﬁg t}‘@ftotgih\%g?ygﬂ%%dt i@lls t%ﬁ the nonwoven

formed nonwoven sheet 1 n an anount from a out %to

sheet calpprisks 8% by thakeghtof BE nabepald GRMOMER maRest ark @ry, 1I.d:,vah@ﬁ Yhe
state, preferably in an anmount of from about 10%to

materiaigthgue MEIeNGegoaiedf (et tharf alichie’dfenwoven sheet in
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10 its dry state or nore preferably in an anmount of
fromabout 10%to 35% by wei ght of the nonwoven sheet
inits dry state. First non-cellulosic polyneric
fibers may conprise polyners including honopol yners
and copolyners of, for exanple, polyolefin, Docket Number 20763
pol yester, polyam de, polylactide, polycaprol actone,
pol ycar bonat e, pol yuret hane, polyvinyl acetate,
P olol-¢élnNpsic GdMnait Bears Q@ e)vdt BdtleraRbaIduthent ROl AEK NdrddeRulosic
15 polyacrylonitrile, ionomer or blends of these
polymeyis] fipere prd seExmimph-egiulodic padimyeok Ebdrasndinmeylingtiide thing nere@!lwesic polymeric
yet hyl ene, pol ypropyl ene,

fmms%%@%&%gﬂg%gﬁﬁVPéﬁﬁy %E@P?ﬁ@“&mgﬁwe@?%ylene a-ol efin
f
CQ\QQ%Q@%%%HOW gﬁq lrgt noﬁ‘cglglloélsﬁﬁ?tq Ierl Pgerﬁgg%ﬁsé fpsliléene?al

not ene térep

embodiriént AR %L %@Arageiﬁe{nié(étr lé'é@th@ﬁ iRl ¥ &klh %v&r@ﬁ@&ﬁ‘bh@!h fE&than about
An exanpl e of an iononmer includes but is not limted

3 milimeerSand gmevelage asphdtcdiioi(is. ast@iof aitietofdizowter.of dbouttd0 Rostiout 2000
de Nenours and Conpany (W I m ngton, Delaware). 20 An

First nei ciiPee RAfYMeris Sersisneieeant I”t?sfir g%ray%md@em %é*reéwr@mfca”v

1.1 E .
orme AR Lot s SRR o oG bR b b SFR by snoet
its dry 'sﬁte%ef@%%?ﬂﬁan%%hht%@ﬁrén@ quu?%@{oggéul- 8d bﬂvelgrﬁ Bptlhé sdedven sheet in

Decenber 18, 2008, which is incorporated in

its dry etatei or ebne prafertifty is aappbunt atfioemaboltyt 0thd 35% BYf &g Gﬁhe nonwoven sheet
E3164101 may be produced to have varying dianeters and
'”“Sdﬁu¥m?engths including but not limted to an average
1 BTR e e dm SR T Sa P SURBL Pob e oreolyers and
copolyﬁ"l@glo'f GREkMMbie, éayo@aﬁl praegst&e;kdmémél &w%ewénﬁwcgprs%é?&res of
first general ‘enbodi nent have an average di aneter
polyca gmm@ @blylr&tasheatduiny Sc&iata] wiyoiRy! aNetida NboBVRY agehod HPIesylate,
ratio (i.e., ratio of average fiber length to average
polyacfyjopiiie, mn@m@toeblynd@fof thersuolynes. Egaratasof pAOBONSs I8ét¢si@rivdt are not limited
ceIIuI03|c ic fibers are present in
to p"'yfﬁ?‘\ﬂ% ® GOREPEPNe eﬂ‘fé%‘%‘ﬁ@ﬁ}“e{?ﬁ C"cpﬂ'émﬁr;?SP%QFFX‘%‘SI%F“P B?Ff?éfa’@rs An
RORYBY te? MBEdes burds ARG 3
oarsBOR YRR s BREKE OIR AL PN o coamc
structumwmleﬁa eadphinBlate! 8n d%aimpid ALE iondh& frRILak Blt isinBt iited to Surlyn®,
anmount of from about 20%to about 65% by wei ght of the
which ingyaiteeivrs Reé st Pomt die tNemdvry ast Garepaoy (antnﬁrmtonpﬁeeﬁwabl y in
an anount _of from about 25%to 65% by wei ght of the

nOhWETEH CEHE &P - PHVIPEIS PR fifrels Eé@@aw%@@s&m Gheaérl
Compaﬁ%h&%&@ drPTéran%r % 'Egy 498“? r%}ﬁes?e?% yer;r?ag glsél(%%!i lﬁqjsnlgatent Application

yimers an
2008/0RPleYSh € folMishdd¥ Sttt 8, 2@9@ Y@idh encoRelai @ﬂts'&%ety in this application
pol ycapr ol act one, polycarbonate pol yur et hane,
by this paidrgneien 8 164t traetyeve pp@bgedltmydve chrliog dléeeteqstahg/wt fepdths, including but
al cohol , pol yacryl ate, acrylonitrile, iononer or
not ’*m'!‘:ﬂdé%mavsm% H'é@@erpczﬁwrv@?r@n ar&a@rﬁwré%e ot 'ew ¢ nilisters.
p s%?@by ﬁeorlfgl 18 aP;glcatPn secon ﬁ’g}'i‘ ceIIBIos:é/%odi )f Pbers ?{épe first general

embod®eRdHa0618n @Jé%'g@ﬁlbrﬂetﬁpd?&;té/rwn%boﬁ@ 5 n%&?@r“@rloean%tre e aspect ratio (i.e.,
pol yester includes but is not limted to polyethylene

ratio of edregeifblraérathap atdrgarfiveridngtdr e aphuesnoaabboli01®0 r Se&dobd Son-celiulosic
of polyethyl ene terephthal ate. An exanple of an
polymerigiRgrrete PrRRANLIE & iy peries! probodinmast eféle yeragigallyyer(mey nonwoven sheet
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which is available fromE. I. du Pont de Nenours and
Conpany (W I m ngton, Delaware). Exanples of second
non-cel lul osic polyneric fibers are EP043 (a pol yester
fiber with a round cross-section, an average di aneter
of 0.5 denier per filanment (dpf) (about 7 mcro
an average cut length of 3 or 5 mllineters), %%%%%ﬂmbazm@3
(a polyester fiber with a round cross-section,
in an @VR K Lorfl LIITET RS to@boul 859 H@ weight of BB BdHwoRrBhEdt Qﬂ)s a@,l%t@rﬂ)referably
average cut length of 5 mllinmeters), EP133 (a
in an qu@luyt@gf,trgn alfqube piabdut 85% bpwaidhtof ths sersvwedni sbeet iraits dry state or more
ayer age di ameter of 1.3 dpf (about 12 n1crogéﬁﬁnd
preferaRbp a%%m?ﬂﬂf of framgPert 85 % to Gﬁo byprighbef thenopiveven sigebindly dry state.
55‘2‘%\?;% &%‘g%ﬁﬂgs c rﬁgsrrne id fk%%as ngay &o?wsrlsF ggl ?rg | gl‘ﬁ’dc‘ n E%%C)oglghec{s and
copolyBiarsay, %r%gﬁnﬂél?olbcﬁéﬁgtd'ély@éteﬁ Hamldd, FnlidclidbebSoaprolaibeC203
(a pol yester er wwth a - shaped cross-section, an
polycaghweatagelydietanet palyvol| Retdtedpfyvialoblotde2@iywingra@niol pofadynate,
average cut length of 10 20 mlIlineters) and EP303 (a

po'yacﬁ&”Vé%fC@PmFﬁ%E'P”%"f we%? ROGOGEP Ereygdessbpeydnins iapludpet ggeot imited

to polyg: h?lgneet ﬁohfphopé ]enel Broﬁ¥§ r]er gtaffeg? gcspolygﬂ%ragv? &taﬂ?n@ﬁ ogc?ﬂéw copo?ygners An
examply &Q%G!%té?%clﬁé}gs%ﬁil n&Qmited tBBgyethy@ﬂgte?ébﬁihgl%l BgtfrE ®Wthe chemical
Engi neered Fi bers Technol ogy (Longmeadow,
structuvbef palghiiset tesdnhthAd G wn@wahplemaﬁmnasermfcuﬁacmm& not limited to Surlyn®,
non-cel l ul osic polyneric fibers are various fibers
which ﬁ\?&?"?*ﬁ%fr@“ £r-shPon dgiNeimsaisgnd Cergpany %lhm@cm @is?ta\yare
nne ers cl .
{ BPPGER R decsnl S e P 8PS 8b4rF £ EEht o Bp st dpsssh gound
cross—§éfct|ol: §1 eg/@ﬂ‘agé 35}9&& 0}'3 S%ﬁ:&é%) f I%t f @a\égﬁt@}gﬁcrgﬂtanii Qrp%rége cut
or i nmeters; Acry ers aver ag
length di Hlil‘tstrﬁll'lmélérsﬁ E@O&Tkﬂé pél@é%&ldtibelg tm ﬁ)ﬂﬁfﬁros’%&dctaﬁ, aﬂ%@ér@ﬁdlameter of
cut length of 12 or 19 mllinmeters; Acrylic Fibers
0.8 dpfv(ﬁ*tqwt anicEerrdge amreavequelﬁnaﬁf of pEnildimetp®s), ERDBUR pdigester Breowlth a
an avera%ﬁ cut 9 th of 19 or 25 mllineters;
round %P??r?éFtl"é/aéu ek %‘W‘%ﬁéﬁf & IPSTRPES PP TR CBRPISTRIRCUIRPIFEY Y 5. 6. 10
r
or 12 A e ol e R o BB o A4 2 B AT e ¥ 0 oo
(about 10 mitgrdnl hriedneX&ragdliuPRedth 87 - 0BXIimei ) plvatd203 Bodoyest@ber with a T-
Bi conponent Fibers with an average di aneter of 6.0 dpf
Shapectfamwct'@a amiagerage) dismmter @M2.2 dvfdéatagie?Oanitrot) @ndjérhavefagé Qut length of 10
neters; Bionelle Aliphatic Polyester/PolyLactic

m*i*fm@}&éﬁ a”%?%@%%%%teﬁibﬁw@ LK Crenseret a@évem@& er g}2.8 dpf

(about i? 9\10%} ; @%?érageﬁugnﬁgtli?gf)1g%ﬁfﬁm§%rs)?\allﬁ %h %rlfjatprod% egit f K%Iaray Co,,
Ltd., arAQiv¥iRSIk @bk RabiNdaast Fs&rﬁﬁécﬂncﬁig? ARGRERLW, Idaeschuilh an

average dianeter of 6.0 dpf (about 25 mcron) and an
aAdsiitiagee exartplek ehggtdndobon-t@lulmkit bolyredriefissrs BELA@us fibers available from
( Co- PolxesterlPonester Bi conponent Fibers) wth an
M*ﬂ'f'b%{%/ éicatfe fHPfaﬁM Egnnggseg). 0 h%ﬁ?fM'ngtﬁtﬁjtberfmCWﬂ%% folowing AgAylic Fibers

with an(aa\égrg%g(fameq ro TE, Gabo e1r% r@ rgbnﬁg]ﬁ%ﬁ\fera‘gl sétﬁdgbgtr\la?%ﬁr %mtillmeters

Acrylic aiﬁgﬁs@ﬂﬁardé@%k %Eam@ﬂcer c% 3Q) &!)‘Pfab&ﬁb@%crt%?ano‘gn%% e @cn@ng"’tﬁ‘ of 12 or
average cut length of mllimeters; Ethyl Vinyl

19 milliAetsah@yiPGlbyeMap yh mﬁld@@ﬁmnﬂmo db6)( abouves Sicvdn§ hdeh average cut
average dianmeter of 2.0 dpf (about 18 nicron) and an

length gf\18 i&impte[seﬁigmqﬂefgpmf@ﬁ\mmqiq‘ HeyegterBiconppmapt Figgrayith an average
Acet at e/ Pol ypr opyl ene Bi conponent Fibers with an
average dianeter of 3.0 dpf (about 22
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m cron) and an average cut length of 10 mllineters;
Et hyl Vi nyl Al cohol /Pol ypropyl ene Concentric
Bi conponent Fibers with an average di aneter of 2.0 dpf
(about 16 mcron) and an average cut length of 10
mllinmeters; H gh Density Polyethyl ene/ Pol yest er,
Bi conponent Fibers with an average di aneter of foﬁafgmbmzmﬁs
dpf (about 16 micron) and an average cut |ength of 10

diameft bl 3 0@t @b&ut 18 m@RnPeHuSIntaYerBR et §1eMIGh(& S Ehelle/Biomax
Bi conponent Fibers with an average dianeter of 6.0 dpf

Aliphafi tamstelﬂcqmpon@nbﬁban ditaan avesgademetartof B@nigt (abaf 25 hidron) and an

mllinmeters; h Density Pol yet hyl ene/ Pol ypropyl ene
averags; UiRRSEHRE AP mlﬂi % Bigrelle Hhaé%é é”’ﬂ?’%@ttcétc'd Rigomporent Fibers with

an avecrjé)ge f%%%% igf 310 a%crnga% n%rr]c%éaannd e}ané%rgge u?length gfrllgtml?liln('?eters Bionelle

AIrphaP@dﬁ%ﬁt@Nﬂ’cﬁmﬁétlgﬁEM @rcewér@nﬁ:'t%mma e R om § E‘pf%out 25
average diameter of 2.5 dpf (about 19 m cron)

microrBnccanavergge @tlfengtie n{g’t{)hmmrfnetér@ B3 11D (Tre @yester/Polyester Blcomponent Fibers)
~ Nonmex(r)Aram d Fibers with an average dianmeter of 2.0
with agypyerage digmefer of 4 OrfPtiebmy Mam@roahaﬂa@e PeRjRgecUt lenadingf Brer &F m@imeters;

Regul ar Te acity Nylo
Bc 16 g P PRV e R S BT S oD O RP L A BB gout 19
mncronma&ur Qx%e@é@cu@@nﬁw @rr@gﬁlin‘ﬁé{[ers] Iﬁﬁkgwﬂyl(;\fcetgte%\lygropylene Blcomponent
[1Tmeters; Type 6,6 Regular Tenacit be
Fibers\Mth Bn arragy eeager aizanmpt @boudfis Bickhndik ab ab@bﬁe cliengta @‘HO Pitimeters;
and an average cut length of 12 or 19 mllineters;
Ethyl Vinyplce@tedPqecpnl/aire Biearmonsny FiNgb oith & derage dipmpie s 3é>nipf (about 22
) ver age di anet er o; 6. dgf ut 27 nicron
mlcronieré{aén%éeregﬁcu l@ﬁgﬁ? f 18fmll%get rfdg”(’)vﬂ Vlgg F\lﬁ;plpqllfﬂléq ygne Cem;:ﬁ%trlc
Blcom%ngrﬁﬂbgﬁr} wlﬁgggvetr%’ge%fak&g% OMAZ%{F‘ ﬁa]': lél? gé fmc% Qnoa% a?%%é@&ﬁlength of
10 mill@idterd; BIRG DRNGY PAidethicheMolydherBidombsRhEritsers »Mhhl énlaﬁ&béﬁ'dlﬁ%r 0f 2.0
Nyl on Fibers with an average dianeter of 12.0 dpf
dpf (ab(oaﬁ@wmicrgg and @Tfornbagantd i%ﬁgthavwrai@jewetecst Higle Rgtsity Bqﬁiyellgfleoe/Polyester
mllinmeters; Nyl on Fibers with an -

Blcom@%w&berﬂm@p a%apg:gizan?{ﬁé pfaﬁg%dpa[ag%@ém%qn gncbancpdprage cut length of
10 mlii%%pe%"?-i'gflr%eﬁglt? E’QIG%Q e}gél}rg/P%@pr ern@%%or&éonelw %s wﬁfan]ager%e diameter

nmete rink enacil
of 0.7 ﬁﬁta}ﬁ&ﬁﬁ@ﬁuc‘;dnp@ﬁosanvﬂvérag@éht RM&HK 8GFordb ﬁﬂlﬁrﬁe@érs ¢Jf|gh3(3&3|grpf
(about 18 micron) and an average cut |ength of 1
Polyetimicht/Potgtrenyiene RegubaentSibeisvikth aRegrurdgardiafrerenof 2 §dpf (about 19 micron)
Pol yester Fibers with an average dianeter of 1.5

and an(aaafaaﬂ cuy iongh @r’am""@ﬂ@smw@ﬁﬁj@d Eibters F"é‘hﬁ‘t PeRe aprens 20 ot
(aboutglé |cro ftaen%r 2 av§§ u' P'g%énfl bnor’ m|IIRe u &g%?gu%xaen&g]:y Nylon

I Fiber ave
Fibers @ﬁb%ver%@e BhGEOMNk 1@%% (gﬁbu@yﬁrﬁi@lgﬁ an@ léE abe@@tcnt 194 gttPof 6 or 9
[limeters; Regular Shrink, Regular Tenacity
millsmeaod Yastoasr Ré‘gulaeT&aWytNyioambameu‘tage adHr@Eeltaeveted bf 3.0dpT (atpdt 19
(about 8 micron) and an average cut length of 3 or 6
micron pgnd|an FEgragesut lmqﬁé? osHt m:ﬁmeteﬁe'@ﬂpp 56 %HIQ@TQH?CIW Nylon Fibers with
ester aver age di aneter

on aveE b 19 BRI kel AU A8 O PURGHICR. % 2P llmeters
Type G@IJI éh' fEﬁL&!} §r|% RQQHA ﬁlEer§nﬁljx mvegsgkﬁ!arﬁéter-rcﬁ @%q}pF (Xbc%lt @f:llﬁlcron) and an

Pol yest e ers wth an average di ameter of

averag&@ut(@bl@lrbt 121 89 68 BIraiNhetaRdVaitoryY BCRE@EorCE bers @lﬂgérfbv@faga.aiameter of
mllinmeters; Trilobal Polyester Fibers with an average

12.0 drf {alpmed 38 micen) @nclandgypragendd ipngth 8F 19 a 2o mllinzetrds; mpealy Mylergfdbers with an
cut length of 12 mllinmeters; Regular Shrink, H gh
Tenacity Pol yester Fibers with an average di aneter of

12.0 dpf (about 35 micron) and an average cut
-11-
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l ength of 19 or 25 mllinmeters; Regular Shrink, H gh

Tenacity Pol yester Fibers with an average di aneter of

6.0 dpf (about 25 micron) and an average out | ength of

12, 19 or 25 mllineters; Regular Shrink, H gh 15

Tenacity Polyester Fibers with an average di am=:tD%gketh‘umw20763

3.0 dpf (about 18 m cron) and an average cut | engt

of 12 mllimeters; Low Shrink, Hi gh Tenacity Bri ght
averaddQlianed: of 3. Fidy %b%ut%mréﬂ? afyV ey aﬁr&%g@é@@ﬁétﬁ bt @for 18mid n@iéfrs Regular

(about 25 mcron) and an average cut |ength of 12,
ShrinkoRed@Br TenatilyPetyests; FideawitBlan iandageldiagtater Fieaadif (@boBr‘IBg’mIron and an
Pol éester Fi bers with an average dianeter of 3.0 d

averagte?% ghotmad IWImrs A5V rPhEVe B%J@r Tengeitv Pé)h@ftﬁr quersl\gﬁ an average
diamem’ %f rg]JI; ggg’u’t 1? m%g?% :Te?a%télveer?gl‘e,lgc igrﬁggpﬁﬁf%t h%%@ teé%k&egﬁar Shrink,

Ver age er o
ReguléﬂT@ﬁé&l’t‘) PAStePRLEY @ﬁ@&%v@%&) bishslthe 96 dﬁ@abol:%oorﬁla%ﬁ) and an average
mllineters; Low Melt LLDPE Polyethylene Fibers wth
cut lengm ch® emlmrsjl%gtﬂirahnm‘, Réguler tpfacifyerpgesterFioers withaen)averagh diameter of
an average cut length of 12, 19 or 25 mllineters;
0.7 dpﬁéI’%FL%E*ICIQE' A & A PRIY cuFiensh of 3r  miligpeters greager %Irfakr@p@ﬁar Tenacity
age cu

Polves PR “OF 26" Bro S RerT DA EoSPOrTRVORYA SHueRppe o ofdoro
mHhméﬁér& I'Reaﬂaraéﬁﬁﬁkaﬁgglpdr QBFJCW BIac.‘RfPogeJéimbel(s%ﬁ léE aJtQadQ o‘I:arrr%{Q' of 3.0 dpf

an average cut length of 't met ers;

(aboutF?@ |nyqﬂc5r1) pyd Bneedkbdan Snyth b ﬂﬁils@&e@%ﬂo@l@o@bﬁﬁﬁ;kﬁéﬁs Wifh an average
3.0 dpf (about 22 micron) and an average cut |ength of
diametepof 0| dpf (ﬁ’eftuéﬂ%miCFOPbiIW@ﬂ @parbgerret IFideaf 42 willinteters F@a@ar@\énk High

m cron) apnd an averag

Tenac@ydﬁolyle%tﬁrd-'t r%\.rlth aj}éaeeriéf abo Ut 3 qqqqfr@{o Lf.t§5 "Wlﬁrt fa%doqmoa[yerage cut
f
length gﬁfgyo?ﬁ @)lgl,tn%drgs Rqugr %ké?lgﬁ?ﬁg%glﬁr%%§%% I%r%?stb \? @n%% avs]%{g e diameter of

6.0 dpB{MIRILEZEMiEdh) dneBE bferadk cdQer@th o2 92, M bl 219WRliRERs; RB&Iar Shrink, High
Mul ticol or Pol ypropyl ene Fibers with an average
Tenacidri P&Iveﬂerﬂ’i@fs Wi, 20 augrhos( adntetrr o8B0 o ¢abowt) 18amcord rnd@arenagee cut
ngth of 19 or 25 mllineters. The first general

length éfrﬂ&%l“' RE: LW ShRRK RER Tﬁfﬂﬂq%%ﬂ9|hyP°IV8Ftﬁfede%w\woaﬁe’=He@ﬁ%@%meter of
I I
6.0 dp ou?iﬁ?&‘ér%use §?Y19r§(§;ul Rﬁ r{g%’hn‘ﬁ‘i 9% ?§ Irn(II{n%(?ery L{)\H Sﬁrdnk High

i'§' ap I on
Tenao;f}cﬂ'ﬂugﬁ@olyé@t&%&rsﬂ@dh)éﬁ%ﬁéré‘ge danfetdper §O I (P& 18infi§bn) and an average
general enbodi nent have an aver age arreter greater
cut lengthah' 2ahibuetetOBipdegradablandPiPalyetyiage” uhnanst witheamgtvirage diaha@er of 5.0
than about 5 mllinmeters. Third non-cellul osic

dpf (abgef|2y mirone ard Hersraga gt saoth rE e it or 26 milfmters; WM%BP%l
Poiyethyppe g;'bers with %)r{ a\%gpaf%? %%%)uclfflﬁcoachL% ?u?é(gxgjx gn?anvc\fovener%qe ctuL 8ngth of

I’'N an anoun
12, 19 BOBWANABCSERA alt Ackitpid) PioSk Wt an We?&;g%épw'eéérbfﬁ 'ﬁc!bf about 12
anount of from about 5A>to about 30% by wei ght of the
micron)id\e0 westagehveeibngtinofistcs 12imflingtead; @olgsropyene Fpeefaih abbyerdgh diameter
an anount of from about 10 5% to 20% by wei ght of the
of 0.7dpidRagl Brinieheend pihayer @eéﬁtye@thatf & or Thrnitigretgtsn Pelgirenylens Fiers with

I
an ave%g?%gtg%tgrﬁ%g g dgﬁ(abon?%%%ggﬁ)e%nggag%r %P”@%ﬂjp?fgg mr]Igneters
F’olyprcﬁb?Ileﬁ/c-,oFL @Jré \Uith ePIOJVé’r%&é &!Amet%f Y@'&bfngoupé%l r%l:r@ﬁ ng%n average cut length of

pol ycapr ol act one, ~ pol ycar bonat'e, pol yuret ane,
12, 19 pasywilimsters ad@icalo LR ol pyhd BiberS Rk aerag@hyiaterdy H2.0 dpf (about 43
al cohol, polyacrylate, polyacrylonitrile, iononer or
bl ends of these pol yners. Exanples of polyolefins
i nclude but are not limted
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15 to pol yet hyl ene, pol ypropyl ene, propyl ene-ethyl ene
copol yners and et hyl ene a-ol efin copol yners. An
exanpl e of a polyester includes but is not limted to
pol yet hyl ene terephthalate; Figure 2 is the chem ca
structure of polyethylene terephthalate. An exampl& \Rfber 20763
an iononer includes but is not limted to Surlyg?lS,
which is available fromE. I. du Pont de Nenmours and
microrParP@ivelay¥ tulangh 0Mo dPeb AWM eR)s; aRXANIMRS POTprédYichélFibers with an
non-cel | ul osi ¢ polymeric fibers are EP1 33 (a
averageolipettr et 150 dpé fabout 88 mizranbamickn eresgs cuRBngiecit 19 on25 raiimeters.
average dianmeter of 1.3 denier (about 12 mcron) and )
aves fé{%@ew* SMeRGEPN gFhaydegulicaly.formpd gprwagen sheet méy also comprise

third nm LJ!?&IE@& r?or y‘f‘r)e’r;c Ft? ?SO%SQQe&R o%&%aﬁﬁas aﬂppﬂ? tl(in |rg ngn Ce(ﬂll]JlOSIC polymeric

ss-sect’i
fibers 6@@(&@ g%rﬂb&BMer@HQe %ﬁ‘ a@é‘v‘aﬁg‘é%ﬂaﬁwe%?rebt@ﬂgérhab@@t 1@ nfdronldhd an
mllinmeters), EPTC203 (a polyester fiber with a T-
averagglrapedticgress -tsecabow B milkmetay.eTrarg @odtalnesiepolyoderi2 filraipdy be present
. about 20 nicrong and an average cut length of 5 or
in the Hrgy gﬁi‘qf?‘i‘?w@%‘?‘%’)* oHhel hsﬁﬁsmﬁv(famﬁém@fsqve? stieptjp pn ginguat ¢ from 0% to

about é&u Qy welge ou?s r?c%gfb\,?ﬁrr]w Csp%eﬁ natgﬁaagaﬁ g(?ge?%é/ In gn ?m?ugﬁtagrﬂm &bout 5% to
about 090 by g bd the H@a%@e?'a)sheéﬂn its 9Fy YU G RE GrefeF-84 H!%danmﬁnt of from about
Kuraray Co., Ltd., and avail able from Engi neered
5% to E@%beymeagmohh@h@wve(n@mag meadowiatdvassachuset t s) .
Addi tional exanples of third non-cellulosic polyneric
f Thygmgn a?“élovap@'m'cﬁw%mgy mrsmﬂyewefalm*ndm ﬁpm@mﬁ@rs and

ess
copohBgk 0 ERAT T " o Pt Ty JIAE e BuFePaegape
€
RS B 816 L. AR oy
polyacﬂjﬁmltrﬂé? ioBsmetor bighdslof BT ineAC Exdnhtleskdf P&ycfefind mclfludérbut are not limited
average dianmeter of 3.0 dpf (about 19 micron) and an
to po!yatwerageolwc;tpylemee n@pﬁer@fetfwlenq;zopolwer@rangthmedeloi cn@fn gpmiymers. An
c Fi ber an average di aneter of

exam{e g SRS L5yt S AT BRSO g g B vpghemica
structuéagcif 85Iye%§rle% elréprmtaﬁ{e An @k@ﬂ)@ Af gA %hgrﬁg)ﬁcﬁldém?klngt limited to Surlyn®,

ester 5 Bi'conponent bers wth an aver

which idiaéﬁ'fﬁiléfronﬁ)f{ l. @u@’oﬁkﬂfe NeRB O indBoriBa6 ) OMmiRyish, BRadME age

cut length of 5 or 10 mllinmeters; Bionelle/Bi omax

Abiapinies bﬁhiﬁbioy@slttmsic BrigosnsdihernbrefaRI8s & nalyedierdineravite aacged Ccross-

di amet er of £ (about 18 mi cron) and an averag
sectione gy aweaqafﬂ'ﬁms*ﬁr @‘ o em@f @Pquf 1avBepsand B gAes qublenath ?ﬂ?a@ .18 120r 15
mllllmeFQ%yEg%Ee)ggdjﬁe%/tm%Exj vﬁtgAgbLﬁLdE %a u@negrgav%[ra%rgrg% eter (2 1%nden|er
(about ¥ RicABParkith dveagHs dit @ﬁgtﬁofcbr or 3@ milinkdidrETBL R D03 B &Q%téﬁlber with a T-

Al'i phatic Pol yester/Pol yLactic Acid Bi conponent
shaped-'qr@efssctw tah ageTagevianaipe ofld. 200 {about@ nBeron)cpd ar{ akaagt cdi&ngth of 5 or

m cron) and an average cut length of 5 or 10
10 mllllﬁzpqersl) ﬁ@{%o,aga {(egeofveqter fleesgyitb@ r9tgn§p@.s;s p%qn%gp é\ferage diameter of 2.8

demer% (gwgc?o% TJ bnre?]rv%r 3u‘i ’gn h \r}ggﬁl&%etecr aﬂl Oéﬁlgpp]arsforoguced by
Kurarayl@@ %9, S aaéiaﬂblfrbh@%ﬁée%d Faglssﬁec(u%gy Longmeadow Massachusetts)
Pol yest er/ Pol yester Bi conponent Fibers) wth
avigtiageedirare bethirddondel@idpholfrabradbert Srendatd e Iﬁberﬁﬁ&ﬂ@dﬂe from
average cut length of 6, 12, 19 or 25 millineters;
Minifiqrsy ol g el ive FieinPesesipr bespMiritersi fbempshventhe ilpeing Ads/lic Fibers
with an average dianeter of 2.0 dpf (about 18 m cron)
and an average cut length of 5 mllineters; Ethyl
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Vi nyl Acet at e/ Pol ypropyl ene Bi conponent Fibers with an
average dianeter of 2.0 dpf (about 18 mcron) and an
average cut length of 5 or 10 mllinmeters; Ethyl Vinyl
Acet at e/ Pol ypr opyl ene Bi conponent Fibers wth an
average diameter of 3.0 dpf (about 22 micron) and. &8N, mber20763
average cut length of 5 or 10 mllineters; Ethyl
Vi nyl Al cohol / Pol ypr opyl ene Concentric Blconponent

with alrbURRHS dinklar &1 5 3\eer @etR 45 ABBh)Rhd 9k a\?eré@e@&fsen%g o& 8bRUutg or 25
16 micron) and an average out |ength of 5 or

millimetgrk:| Acrpid Bbes wiltt drrydver\dgmgnhmd%br@@BloIdbewﬁc)japT%ptyfio&)rwd an average cut

1engthgFIittable Biconponent Fi bers with an average di anet er

6 §2019d’f5f25 @ﬂﬁ'@f‘ﬁrs AoVl F&emithéxﬁaveéwea:{%@ el (about 13 micron)

1l LLnet e
o PRT RleaR P S L Bl bR B Elopr SRIPtyPose
BicomphRhta#Rrs ﬂ!h%ﬁ%@@&ﬁ%an@t@ of W afls @Q@MQS%’? créh) %H@é}) av@frége &Riength of 5
average cut | engt 5 or 10 ml |maters Hi gh
or 10 rﬁ)(ﬁms%ietsyBiorFéﬂﬂe/ﬂetnbyhl&jhedc%lyyﬂatmfom&mﬂmmemh dri verge diameter of
wi th an average diameter of 2.0 (about 16 m cron) and
3.0 dph(ﬁb%51%W@P&b@d@O@Veff@@g?vHe@fh & S§F 10 0ilireters: Feode Sliphpfiqgh

| ene Bi co e Fi bers.
POl RN B ARG PGP HBT e g PoTABONE O et B crom an
an ave@eﬂ;@ c@tﬂer@%@ff@gﬁﬂpﬁﬂhmle@%gé Bl Arﬁ)hgﬂcl BolyFBE A R adihk 484 |component
Density Pol yet hyl ene/ Pol ypr opyl ene Bi conponent Fi
Fiberswith Bn &rerage @iamger 6fi3anmt @boudhs Miconfidd dhabebide cLOlendi @‘G@ﬁ)o
and an average cut length of 5 or 10 m |l neters;
mi?ﬁm%‘ﬁ:)BLCééQ {Co- Pméyiewrmﬂlvyﬁafdii@mpwmntjﬁl&@mﬁpem ereragediaeter of 2.0 dpf
g?cket $b aver age di anet er
(aboutd MErey) g (%(B’&&‘f CUéf“ 8?6063 "aﬁaz%fﬁ”“a‘\?&tsag%*%?dFO 1engt h
I :
o BB P S B B o
average @Dt0eHgth28 6, 18 € &2k nAmektes @Wy@%yl@d&?di@%@}l&e@icoﬂ;onent Fibers
mllimeters; Nomex(r) Aram d Fibers with an average
with ardavamg@ gipmeter of 2, Ooipti(plﬁou( &bowion)lahd ah evaege canengdnof avelirages; Ethyl
| engt h of 12, 19 or 25 mllinmeters; pe 6,6 ,
Vinyl Aﬁ%t@tﬁ'lp&\yp@pﬂeé’ﬁ §&°F9°Wﬁ9'l F&?“W'W@@“Wﬁﬁ'ﬁ?ﬁ%\?&? é@%‘ about 18 micron)

and andév?rgFet &h ﬁéth ?f Q%q Bgﬂ“(ﬁ%&g I V| ééé?&l}m%” ?pg%ng\éggrﬁ&)nenz Fibers

with arﬁav@ra&@@%&ér of 8 @%f LiYoulNyd iBrof) ab@ LR aV¥rdde BNeHES 83€10 millimeters;
di aneter of 3.0 pf (about 19 micron) and an average

Ethyi V@wt/—\i¢<:danlg?tolyp®byl61e ®ncebic BiOmponeRT-itrerd Withneptegerage dianpster6f B0 dpf
gul ar Tenacity lon Fibers with an avera

{about d? ﬁ‘fﬁﬁ“é?”d(ﬁ“ aferegeﬂ‘i}‘f e(‘QiE)BfLﬁ oriq n}%naqt%ﬁ)ﬁtfah\ffn)éﬁ%%?ﬁ@éopylene

Spl|ttatg @m%_rﬁpnﬁ nf]lengrél\o{ith aréaveraﬁe dfﬁ%ﬁ%ﬁ O%SQD@II gabo q‘éh crdné@%ofa gaéerage cut
length gﬁmﬁn@krsoﬁlgﬁ DQns‘?iﬁf’ol?e(t)h (AP estef BRLASRBM PR AR an average
average cut length o g 12,719, 25 mllineters;
diametd/Lilf 8.10cipd (abouBGFmidiph)camd i Bedrayewiit iéngtast 5av e rag@edemﬂ‘@h eensity
of 12.0 dpf (about 39 mcron) and an average cut
Polyezqy@ﬁaf’ﬁyqﬁer Giconpgonentdribgrs votf an gydragefismestes of 2}'%9@0@ 1W[C{j}ﬁ ) and an
ver age dj t f 3.
svrsof bHTLR A B BOS AR E1 5 PPl LADB 0 e
with an@véﬂabé@&rﬁét@r’of B@gbl#(%outswrh;%m aﬁ@gﬁjg\? g-g%[}tqgr!gh"yomelii:met rs; High
Pol yester Fibers wth an average di aneter ?
Density( B@thyle AP Es9R)e BiBEh@Aed¥RERGRN @hlbvdr@@tahle{éf' of@) 7 ci):‘z{about 10
19 or 25 mllineters; 15 Regular Shrink, Regular
micron)Tasd 46 ieyayadeciutieratierl SEir hemdimaters Pall aatictddiRohdetindcid Bicohponent
1.5 dpf (about 12 mcron) and an average cut |ength
of 6, 12, 19 or 25 mllinmeters; Regular Shrink,

Regul ar Tenacity Pol yester
<14 -
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Fi bers with an average di aneter of 3.0 dpf (about 18

m cron) and an average cut length of 6, 12, 19 or 25

mllinmeters; Regular Shrink, Regular Tenacity Bl ack

Pol yester Fibers with an average di anmeter of 3.0 dpf

(about 18 micron) and an average cut |ength of

19 or 25 mllinmeters; Trilobal Polyester Fiber s%\?\fkt umber 20763

20 an average di anmeter of 3.0 dpf (about 18 m cron)
Flbersaﬂtﬂ afl BveRRIAER tef b4, d @ﬁ%&t@ﬁ mibrond @nd ahhvBragel@ut tength of 51 millimeters;

mllinmeters; Regular Shrink, H gh Tenacity Pol yester
PolyLEF:tld:)BmtﬂPwllat:ﬁlcdmrdeﬁmmgentﬁ |mlefandveragé)dia1pﬁter(oa$)© of (dBut 26

m cron) and an average cut length of 6, 12, 19 or 25
micromieng phveRes cut iRagh o5 "SlHmpiRTe, N‘PIIPG@‘IEP AERAE IbPr§' %F‘%f@@fa@? diameter of

2.0 dpnéagout ‘?3 mlcroayan%nan%\flé?rzra a ut Ier%gzi"lm?f%e P%éomllgrgeter%a'lgggé Eéegular

AVeET age el eng
Tenac@ N1 VBERY Sith FRRLLhG diaphlidr3Ks 0 bu)quboT@ﬁaﬁ&rBM aﬁ’@&y@éﬁagé cut length of
bers with an average di aneter of 12. (about
6, 9, 13519 2% mifiineang Tare %/@&‘@@ET@H@WIh@mgﬁ'—'lbemfwnﬁ an é@;agégaamrater of 3.0 dpf
25 mllinmeters; Low Shrink, H gh Tenacity Bri ght
(aboutp§|nyj@at) &pd & #yerage fittenoth s %\?eﬁag%f’fcﬁ%ﬁ‘ém@lafsoﬁpge 8 Rgglar Tenacity

18 micraon an an, aver cut th of 2
o §838 W 3 i AR PEs! i ke RSy R ke i o
19 or i%%méﬁe%r Typk B4 hvwem.tean&v RYIB9ELEL @amrﬁgve@ge ?.Qné%eﬁo% 0 dpf
(about 25 ‘m cron an average cut |engt
(about?® nirord andvad dvermé etrtsse,ngtBlooai ag, r1ad2"d}hﬁsmbieal:’ﬁultlcoﬂo5 BOPeilet Fibers with
Nunber 20763 Pol yethylene Fibers with an average
an avegiog istmeter off 125 dpf @pgut Bamision) @7 aviagerads) cublaebtngf Sailte i s

.. cut len of 6, .12, 19 or. 25 m llinpters; L_ovv-l\/blt

il GRS BO L HA e B WS AVEr R R TREDTS gf avereoe

oty P d G0 L AR PR Sl S5 o

averadéidﬁéﬁi'eﬁer oi;/\ﬂ.d? Hof Bdbo @M@ hik@éh) dzhcﬁdfﬂv@rfag@éut length G4, 18, ab@HfES ﬂuﬂxmeters;
m cron) and an average cut length of 6, 12, 19 or 25 5

RegulariShtiikrBegitas Terﬁoikyﬁm@ﬁw Fire Wihize rgerage diareeter /85 agf éabout 12 micron)
di anet er of bout 10 mi cron) and an avera

and 3%?*’59%%{8}?9[5?\‘ 65 16r19f02§ﬁn|ll|mehaé% gp@;lar |S 1|Vp$%ﬁyw gﬁ]@c:tty%oiyester
Fibers WE?P gn( g’\seY!gtegia%gteﬁgf%r ‘fe a% rWTFFn%Fonﬁglncl:‘:”aﬁbawgr%e %@B%ﬁg of?6212 19 or 25

e cu
mﬂhmdt’@ré |He§@&r%’h$mk R@éd(ap ﬁ@&%ﬁﬁ]@ckﬁo@@ﬁ@r At Wi in AV RAMmeter of 3.0 dpf
di aneter of 7.0 dpf (about 33 micron) and an average
(aboutd@imidran gbdarodveige Al |endtB o, 123 9ror 4 initfietetrss Trildia P@Imieoﬁbers with
Pol ypr ogﬂl ene Fibers with an average dianeter of

12
an ave(tﬁgfe d@glﬁ pf 3@%&1@9%@ MISHRT) &5 ag\péwa%qecué@pgtql @frﬁgﬂzh 19 0r %ﬁmilhmeters;

ter

Regular_t, rmn%( Hlal(i9 eenr?g%%oarsster efshw:t% an gverzragée Alanae? 09 { Q Idpf (Sz%boit 18(5mcron
and an@gra%é %th 465, Pﬂz CbQRN)5 Aithefars; RYAI a‘f‘@ﬁrlrﬂiulthgfh e0aLil) Pefyefer Fibers
12, 19 or 25 mllinmeters. The first general enbodi nent

with arodvetabe dibyeteaat Giociat (alyout 28 mednnsid\we vestaghvetitngreyf 6al2S5 09 or 25
conprise cellulosic based nmaterials. Cellulosic based
millimefass. &egtﬂqarSShﬁﬁy Higk Tprastdinfyeptar ftipass with aravgrdgredigmneter of 12.0 dpf (about

. t of .th - f d ) h .
55 micl) S SAAUIARS 5 TN ¢ bOAyaU ™38 By SIE Rlen P aEpGEron
Po?yesge5 FIHSY WY Qﬁ‘a\%hﬁ@ﬁlah&el‘ &f% Oq{py aﬁ&@q@mlcﬂarn?&%ra"f\k?ﬂl\/é/raéé'buﬁlgngth of 6,

anmount of fromabout 5% to about 35% by wei ght of

12, 19 DOIBWEN @BteBhBRt SHriRk, IHigh T@hatitp Badhe PEYestEd FiBerp Wei @f@ab}ayge u.ameter of
an amount of from about 5% to 20% by wei ght of the

6.0 dpirfehmubrfemicrohieaat! an averags cdlrlgngtitcite 12, A8 ouiedilimbiesulgibdrgradable LLDPE
this application, cellulosic based materials
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i nclude naturally occurring cellulosic materi al s,
fibers manufactured fromcellul ose or both. Naturally
occurring cellulosic mterials occur, with limted
exception, as the result of biosynthesis. 20 The
chem cal structure of naturally occurring Ce"“&ﬁé@uﬁﬁmazmﬁs
relatively sinple. Figure 3 is the chemcal structur
of naturally occurring cellulose. The sinplicity of
Polyeth{lEneSifetOlith =8 aldr@se didheldi @1 5. € RS dtblitdR ntdrod) BRY an average cut length of
anyhydrogl ucose unit C6H10C6 as the bU|Id|ng bl ocE
6, 12, Ther 25anifimetews| lowtidsis LDEB Eslystotienetibarsarity as pecadeid@ameter of 6.0 dpf
chem cal or honbgenous substance but refers to the

(aboul 0 BRS04 L BT SBETBUABBUACY Ay MHokS e (L) Foers
with ar( ;Yje@&e%afnu ‘e?g‘uiagc? a%oxé é!? n{ko% a%ta\\l\f’grg%e cu?l%n th of 6, 12, 19 or 25

rogl ucose Ui y occurfti ng celt ul'osrc
mnnméra{sewdw@lo%ywm ﬂésdsew Mah Ve didnRed- 91 0. fseéf*«%gd ofmu,b@f{ anddhverage
non-wood fibers. Hardwood fi bers are those from
cut lerfgtira oot hiliewesys, Peyrtwges: fibeewittadrcavalage dspaems 3.apk (about 22
deci duous and include but are not limted to acaci a,
microrﬁghd anygypeege CH @@gt%@b@or 18@@|&rﬁeter§i Ff%fopﬁﬁ@rl-‘ritip,rs with an average diameter

of 7.0 8 b%utvggi éwbrorgldag%! a4 gve?agg g@&) 8821'1 OE%JCAEO{ 9yo’§ ;g&ﬂ@%gen%walticolor

Po[ypﬁﬁ@léﬁ@tﬁbeé v\fltH &h Q@f'age wihfheldPSieel dlblp(gpcﬁﬁ 4@1@%@3 an@)élﬁgpérgge(?:tjt length

har dwood ber 1s bl eached eucal yptus pul p,
of 6, By & bradslneu;rfaétermaﬁﬂ atitor Golybrupyme FHeA with &Sawddadlameter of 15.0 dpf
Brazil). Softwood fibers are those from softwood
(aboutt4B apigyon) siod EVRYSHHIE pléée@gtalo@ gyrﬁﬁ@sp@mﬁf@et%d deci duous
a c ud t . a edar
ol fitleenF sdbba T o0 mittrolapPiobec RONT b sy tgreamorss
el e ok e PPt b i WeBisgprg embodment o
the hySrplilldEIR-famed aolddgeR®l & dric0f)of frath D% o AtouBnsad dyakigt of the
fromWet Fraser Tinber Co. Ltd. (Vancouver, British
nonwo@qﬂ Whedtiiaits dhastatd dyeferaifieis aBemdynt et fraal about %ﬁg@bout 35% by weight of the
entification for Hardwood and Softmood Spe

nonwom §h\§%t in fs(pryl-%ﬁﬁ iRyl prefeﬁy@@n fW‘B‘@QOf from aboue 5% to 20% by weight of
the nofBUEHLXL, RSUP Bt s B BRI aggfaﬁ,i?ﬁ&f blifiBs p@alsg%a@ﬁass

gricul tur Exten3|o erV|c I'Ver Si
mcludeﬂ%ﬂﬂﬁ@%@@rmg KapkYit ha®rial Kngsy Hahlﬂactﬂm&fﬁﬁase dﬁ'bétﬁ his
incorporated in its entirety in this application by
t Natgrathedoeyrempm!YoskOndiialevwoad with timita dxgeptiot as thi megult of biosynthesis.

cellulosic materials include those fromhairs on _
The chemicglstrudtyie /f ngdurally GeUBIRY CRIYIGERCS SHRYVEIY SRR Bigwe A dsdbe shepipe!

h b
structu)?‘e %‘?%tur%b @ccg?rr?lé%dglltﬁgs% Tf?es % rﬂéggyscff frie slgiicr{bre Pés i%!,he refpgaiorrrgf the

eaves
anyhycﬁmoébsunﬂ@@l\ﬂ@@s £m|@dﬁooﬂl RRARR GeiluloBOBed ﬁo@%érhﬁ\y specific
stal ks and | eaves of mal ze; those from al gae (al gal
chemigaedrlhohogedys ubsee butosferds &cthe hdrsolddoacieties @lcoegduhd rasied a specific
t hose from sugar beet pul p; and those fromcitrus
(1-4) E&W%“@¢W¥UWF%@P9@%@h%FEa@ﬂd@@Hmﬁbé@tf|ber |s currency
f@%“r‘ﬁa O%Eurg?ng; “%@%ﬁﬁ ana edlaig éno ef"]arg\mé)% hc%:rg slo Igelgg%denon wood
fivers. (HaBRvoolrfiteRCole thdle Alm nardwdtl 'tré%so%dwo%@ ‘fr)égé 2P %so@péﬁws and deciduous
Pol ymer Sci ence and Technol ogy, Third Edition,
and indialk Bowardnot Prpited4d 3cabiB fash Jake, DAkdvesd &eSMNBiIrch | A6y, cottonwood elm,
Hoboken, New Jersey), which is incorporated in its
eucalypipg, Pickany MaRogany. gnagigpdak crepiab rosgyoqdhsumnacefyesneane endywalnut. A further
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In contrast to naturally occurring cellulosic
materials are fibers manufactured fromcellul ose. 20
Fi bers manufactured fromcellul ose are either
derivative or regenerated. Derivative fibers are
fibers formed when a chemi cal derivative of a et Number 20763
naturally occurring cellulosic material is prepared,
di ssol ved and extruded as a conti nuous filanment, and
examild\& haRieBdCridler iB Bkathed Qfcalles pulte whiviak aVAabiSfréehatedelulose S.A.
after the fiber formation process. For exanpl e,
(Séo Rpgloi Briazid). z8afiworr fibkrsced thededom saltvaed treess sofmac toges etelpgmsosperms

mpdi fies. the solubilit rofile of the cellulosic
and dgeoHRs; aaﬁ AT ﬁ‘ﬁi”ﬁt'ﬁ]"%‘i‘ ﬁgse?ﬁarty hgiiopt Singeqispy At sprice: A further

examtﬁ’er &ng{v&o'og fiber quto*tgrl QB e ﬁé%l@ﬁuﬁp ?Q\geﬁ%] b&n%% nlxtgr%r 2Qélecalm ), 20%

or organic. rgani ¢ esters i°oseé i'nelu
SPruceFdTES loddBRepitd) vhith W WRailabRed vit FRGE Wmibep CB hey. (vancouver, British
cel l ul osi ¢ oxygens are non-carbon. Exanples of
Columbio@ayadd) c (SeelBoud, @68, "Vémti &festificatioh fml élatiwbocbang Sotdtood Species Native
limted to cellulose nitrate, cellul ose sulfate,

to Tengespeul 982 FRIPY% Wé(tvétfext@et'w%%dé/puWateaafktétesmw@%Pdfzw'eetura'
Extené?o%eq?%[\ﬁ %l 'Fh q%‘tv%rs ngf T%ﬁnesyeeo%ofvnl n)?c‘f'l e( §§5%8$ \n?htch 1s incorporated

"0S6 ESter norgani c
in its eR@LY MRhis §§dh@eﬂ|6:$byatﬂg réF&Srtb@‘?' ogy, Third Ed' tion, 2004,
Vol une 9, pp. 113-129 (John Wley & Sons, Inc.
Hoboken, nalieally deusiey yelluindit @bteiisds incigRtGE &brﬁdalrsl’bnlséeis, such as
entirety in this application by this reference.)
cotton cagekriing m"egéteertﬁoseffm@étem|ob@e'1t5ansech@@ﬁﬁw5g/ b@retqo\/fed Hemgnivte,
kenaf %n%hgnélgl th Cselfrlgrltjﬂ (ﬁavgs c?\éia(r@tgﬁsg?q ﬁ@gaveEE grgdl pﬁ}ea;gqu g'ﬁe%from the
staiks Qrﬂi‘a‘I Ieé%é)&‘?n&%t e ftoﬂtcéidég?al Ween@bL) Wse b %]&%lat(%ctenal cellulose);
cel lul ose acetate, ose acetate pht
those foed $ugbiaset ;ﬂﬂaehlaitﬁosblﬂbfyircaﬁepulmei jutthe® $@antigid AGEA-RbA, fiber is currency
cellulose formate, cellul ose propionate, cellul ose
cotton Bifey pagke sithe et Which Sevaisele fere Bueklers Facenolagistsingl @@@phts Tennessee).
se butyrate valera

at, te
(see. Bt B eCalb BrsEao R botiing Patiis T4 A6gE b Shiskegiion 2003
Volumé §%u$7)§r5@f( BoRMAiGEd S4ks qgff tgc%bgi%‘ﬂt I@é\?deréy HJEE!hg incorporated in its
exanpl e of an organic cellulose ester is
entiretydi6 EisdpPlidaBd by tMbletdiencs) avai | abl e from East man Chem cal
10 Conpany (Kingsport, Tennessee). (See Edgar,
" lgebitigbide patiglvencsu min@rogliwiisic Matdinie r fivpre dizaufedturBbirgrmesiiuiose.
Fib Schﬁnce and Technol og Third Edition, 2004, Volunme 9,
bers BRNU{EIraEET FUHPSARS %iéer&*e@@r‘i%e orregeneraigfihoken,  New
J
a!gég\??t%:% {l?éggérgebérifognme?jg%hg? é%{t:e%qsetl geél %tﬁ/fe %pé Jtattﬁ%ll occrt]trrmg cg’llulosm
materidIBIpedpaet Wik yant@Relde®@8s HEonpiild figeere %InJ:{ thk Q&SN bdiure of the
al kyl ati ng reagents under heterogeneous condi ti ons,
derivatiyg L;aﬁstialyed gitet the figer &peaioepofesa basearfige. gerjvitisath vinellulose as esters
roxi de) and an inert diluent. 15 Exanples of
andfor e%tfﬁ m°8'§%9 ths FrRbodY; AREfeR] e efluiogie eatreiel WhisinEiBaining meBietiten
t hyl cel | ul ose, hydroxyethyl cel | ul ose, sodi um
IDOIymegQé'gdg)%r%gthylhydroxyethylcellulose et hyl
hoyeatl 96yt d G 8L bkHep56r amd@tomél’tleelnlol"élalqg Esters of cellulose include all esters
hydr oxypr opyl net hyl cel'| ul ose,
where thg dﬂomxyze@hyllrem})t tylecelidlaslc@g@ens are non-carbon. Examples of inorganic cellulose
hydr oxybut yl met hyl cel | ul ose, ethyl cellul ose and
esters 'H?‘{ﬂe@kgﬁ? Q%tyt[n&%q tp Gelgleee n|t{egé§eiwg,]sgwlf@@ cedlglosg|sulfonate, cellulose
"Cel lul ose Ethers," Encycl opedia of Polyner Science
and Technol ogy, Third Edi ti on, 2003, Volune 5, pp.

507-532 (John Wley & Sons,wlnc.,
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20 Hoboken, New Jersey), which is incorporated in its

entirety in this application by this reference.)

Regenerated fibers are fibers forned when naturally

occurring cellulosic material or its chem ca

derivative or conplex is dissolved and extrudedg,@8¢,moer 20763

the chem cal nature of the naturally occurring

cellulosic material is retained or regenerated after
deoxydulienatd drarcelfub&BrokSHAted I SeestS ton( BRI ClieROSorgarie! Arid) @p8dia of

Fi bers, Regenerated," Encycl opedia of Polyner Science
Pofymar@iemeamwdledgrylogmﬁhirddEdEdfh t200h Vol208 8, pp\/ol3uize (Bhn BBeydoSons, Inc.,

3@569 John Wley & Sons, |Inc., Hoboken, New

H°b°k8% WyFTSeYNGh ' 'gcqrﬁf?@é?ddw%ﬁr@ffw *P\th.'wp'tsﬁtﬁnrbéw "efgrepes )s Organic
esters P&lllt'xlgs%talr Bérﬁle ﬁgnﬂ] Ur%?legﬁo%afg%%&oy fligrg%n‘? daa d% anhydrides

t at utory nvenglon eg|s
or acid2D RHERD Ekandles kPG BanidMRl G eleStelsHERILP Qaﬁt%?eergat irftek toScellulose acetate,
entirety in this application by this reference; see
cellulogd apgtate-ph8raBiectadtioddartier bROAG3cellBosdtedoptate) tafldeel fbrmatEheziiulose
New Cenerati on of Regenerated Cell ul ose,"” Acta
propiogsig, )??I@@ﬁ?]p%)ﬁatﬂﬁ@%{:}sﬁ e%fztatwlqg% ce@;Iosﬂgﬁﬁgvat%val%ggzellu@e butyrate
valeratgé ceﬂlﬁ%sg tacetgte go§l¥3h%l§ %:e@ osgl tgr%g:on%ge Ll znty\eﬁtets%r{ggztgh/ubors% 818%%5:{@ A further
examplelBY 8 ¥@8nid &ﬂui&}e%&@} |QEbt% RE ke §Xch) rMﬁth@a\@fabQ ORI G Chemical
derivative of cellulose (i.e., cellulose xanthate) to
Compamg (Kifiggpdrtl Tenrasdek b €8 ecvittiget desluitse gRrreey, atgadlc,i Bicpclopedia of Polymer
cellulose. The regenerated 5 cellulose fibers produced
Sciencpgnq FrshRQiegy ogEd 5@'%53%@4@(@'@9% &p-419-1pSKInMVilesd Perpong.. Hoboken,
ayon i nmproved
new BN prep B5 i t=RalrE i paEHT buh A easdh and
YeSRRes Y e 'ﬂwanuf@f@@%ﬁéa&gn bV q %&EH&QM A, Iatmg reagents under
Tenacity Fl ocking Tow Rayon Fibers wth avera
heteroghinasrBtcenditiond, uually idpie prdsaleut a asai(€ 5. Oib)d;umhy&roﬂﬁkf) ah @ROHért giluent.
12 mcron), 3.0 dpf (about 17 mcron), 4.5 dpf (about
Exampieg Omeéwféﬁff)et?@rs iuBidel Bt arg rsctbhm'tedmswumrf@rbpxymﬁylc@mloml c h
aver th of

nvro O R S S S B DG KR ShpcroniFl FelyBiF

methyl%ll@?goen ‘)Motxgo @agm?e\gqggggggg ggcé%fygtrhyi%%th%?e%&lgﬁf hldgﬂ%lﬂ% n;k%r@/iceilulose

ethyl c@m;oé’eSarmhwrbiyﬁtoeﬁéeum&@t ksdéfmd;etmeet%x a0PhRsd BYEB” Ehdy8bSedia of
are available fromMnifibers, Inc. (Johnson Cty,
Polymerénfﬁfé@s?eéfechfrﬁwyctmﬂ &ritiom 20% wlﬂmeSsapi W@BR/ elshrt \h'dzey & Sons, Inc,,
i ssol ution and extrusion of a cheni cal

HObOkeé“el“F‘&r’?iéeé’ - (Ahick s incetpgialehb i %W‘Vt”bthﬁﬁﬁw%{@t‘ i @fsaefefeﬂce )
rﬁ&%@ﬁ%&@é ﬁ%:grs dre,pﬁ:k{ers fa_rn%d (/vﬁtgne%%rgﬁr%gcurnng%%l%iog %%yenaq Psychemical

cupr anmon process are
derivatiGs!f BAPRRA Is AR ShARY @ﬁd e)ﬁﬂd@x @ﬁ‘&lh@clﬁﬁmﬁ%fm démraﬂlﬁ}é&ﬂ rring
is BenbergTM which is avai | abl e from Asahi Kase
cellulos@ongderiadit reaained Po kegeneralabsitr) the fitkn Gorhatioc elobessr (Bee §odings, “Cellulose
i nvol ves the direct dissolution of naturalgﬁzoccurrin

Fibers, ResqnGI3%h Eewatoesdaan’ Primeroroart @ds%mﬂ@ﬁtﬂs ThighFotienApe Volume 5,
pp. 5329‘{69 gJ lhx Wlel é( SQ L ol%g S bol?e ! nemf.sbrse ? whsco &:SLI Cg%%’f'ﬁeg |rr Voeggrlefy in this

Yele1ie} eHee
appiscaWnQﬁ@rﬁ§re&€é?@5 %Eé Msd ey ‘S@{%sts&%t% §§Q4t.leh‘i R&dst@fion H1592, published
naturally occurring 20 cellulosic materials in an
Septermleme t 886, windT ip modrpareted inOtx ie ckeets Ol thie Bfiplicalibreby teig efesrak e@de also
fi bers manufactured fromthis process are generally
known as |yocell fibers. An exanple of lyocell is
Tencel (r), which is
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avai | abl e from Lenzing Fibers, Inc. (New York, New

York). Lyocell has a tendency to fibrillate. (As used

t hroughout this application, "fibrillate" neans

develop mcro-fibrils or nano-fibrils on the surface

of the fiber.) Exanples of nano-fibrillated |y

are EFTecTM Nanofibrill ated Fi ber grades L200- 6QB&EhMmba2m@3

L040-6, 25 LO10-6, L200-4, LO40-4 and L010-4, all of
BorbéWhLgdelR TR MatAGERRkieh §fRRBRrBREIINRANISR " FAJREP s 1cbOGEH VRN A, Volume

(Longneadow, Massachusetts). The first general
5, Nureaeh B 0P e. 10181 wheshligyideoenelratectih ity erfticatye thisrepplisatios by $ifereference )

al so conprise binding material. Binding materi al

c aﬁepY'?Cg%espr%f‘@Fﬁl'FYoé’e? He gigsqlEige F\”da%‘”%st'%ﬂroéﬁéheﬁtﬂaé‘éﬁ”@%e of cellulose

(ie, cgﬁfgg% AP Gte omanafgctjgg%lﬁ F)(r wh%ﬁbsergg?e%? %g mto ce Lﬁosee?% regenerated

acrylonitrile copo

cellulods el Rodubd b\ﬁVHd%L:os%'p?&Béé' are {;@E#éﬂﬁlno@hj@@r‘éﬁonoﬁclu&?rtmlf not limited
nat ur e- based adhesi ve, pol yvinyl chlorid

to regybIrayoh liropropmdesyen. neglegyon pduenadic raytmeaiof mpomlnd ghejighed rayon.
thermal nelt adhesive, surface treatnent nmaterial,

Examples;of yen 47 BagUiAs Aenarin itsaing Bow Bayon Fibgswith éY%@§Idiaﬁ1@FG\ng°f 0.8 dpf

(about%%cr%@ I ?éés? éabfagtn %%%QJ (?%;[f ?aé)gﬁqg g]fcr%%déocﬁag@ﬁat( g@ cﬁog or 25 dpf
about5l8 W&ér@@n{/ cRdHiA 9 %%@n%&ﬁ@é’&@leﬁ&@@ﬁ B 1, &) 1@%[”&&&3 and

from0%to about 40% by wei ght of the nonwoven sheet
High Temacity Bred¥oyd Rdyat Eiberp wt &1 alltage diamater &mBwnt (apfut 2 @idton) and an
about 5% to about 40% by wei ght of the nonwoven sheet
average guf I@rg;thd;rfg LEatle 2W!@nq§¢r@f %qtlagﬂt@esp axaamledaxon fiberp fre available
wei ght of the nonwoven sheet

bo 5% O%
from N{W%erts ”?jnlf{? %Stog{%gy bl t hroughout this application,
b*rﬁbdduﬁrgm%ﬁﬁ%'p%ceés%klgﬁﬁ 9’84 é)rpén% em %Hj&lgﬁl cglq,rm lex of
resin 10 bondi ng, therma |ng nec ani ca b 8 R
cellulogente. sdupfag@@nilimpatmm@irbcturRasédenironding T rhRnsthiad ks produced by
chem cal agents, including solvents and adhesive
the Cum@@mmum Theasprate dpeanll hg)W@swemdmmgniw reyert. |Areaxamge af
eat -sensitjve materi or ultraso

cuprarAATAIRT & BTt NGt U D ASE PN RS HRai: Tokvo, Japan)
b%qydagl ﬂr&es?19%@egg16*a¥ec?@g& !JA S}Qaéa%nﬁ&‘&?r H]gnc%buloscf: material in

stitching or otherw se acetreatrren
organiddbivahtt; stnleﬁﬁnrileh@ a ipdéIf AERsd i€ HeWdurtdRhsN FbdRP pidBdse d |l knmas the
be continuous and applied all over the sheet (e.g.,
Acordig Tanoel grecess. dhelgoctbprboasd perglallpinvatesy tHealisdélstoo nt ratuaiysccurring
restricted to pre-determ ned, discrete sites

cellufos(lcgmﬁlerralsdapw\l nﬁWHF?TQh%?e -1~ qujqﬁolvBrbtna pq]r@;ene(ag-@ém@rﬂmnufactured
from thﬁ%ﬁ&gésaatré %er% ly }Ing\gn la\pig%%g%‘?’s Eﬁxarlnkga&l Cpsii ?fl\ﬁs&e r ¥énceil§l\@n%ms

wovens 0SSsa

availabledfor ieNBdg Fid, % % w'YB&ONQ@E’%)ed_yéc@II hdsS t8fehdy@b Norlidte. (As used
this application by this reference.) In addition to

throug?twhdlﬁ mplitdiien, hf}bdhmjlmeeaﬁ deyelbpmivescfivrie oneavefibriidwrete surface of the
ding material may also be 20 added to reduce

fiber.) Ef?mpéﬁs Oé'l‘al”mf'ﬁ%\'?@d fYPWﬂ' PWQEFJPC?”W@”?f@ﬁ'BWG\f&?r Gheast200ag LOA0-6,
LO10-6 &%94 d’bl;ﬁ?%hé)tg?t h} IFof WR l %r%?atv?llga? r%rg%ggl%%,eregjchbgi;s 'Fechnology

ear

{Longngaggw flaSscf 0 a hydr auI i cal ly-formed nonwoven sheet
det achi ng and depositing on articles packaged within a
pae Kisggeneangitioginagt df the hipgrdutiasllyif@@bd yenwoven sheet may also comprise

binding material. Binding material comprises acrylic latex (such as styrene butadiene copolymer or
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formed nonwoven sheet. Binding materials for resin
bondi ng i ncl ude sol uti on adhesives, which are
sol vent - based solution 25 adhesives or water-based
sol uti on adhesives. Solvent-based sol uti on adhesives
include but are not |imted to contact adhes'v%§wmswmba20m3
(such as polychl oroprenes), activatable dry-fi
adhesi ves (such as sol vent- applied natural rubber)
butadiéitChcSRh R dopiirhdl), BEINRShAHR SpdySHA BeddSie RBI WM B¥dhol, natural rubber or
chloride). Water-based sol ution adhesives include but
other rmttee -prsed hdhasivee dolpvinypabloyide, ebliralveprenpabynyi phehol alresfaohaldehyde,
vinyl acetate and -20 Docket Number 20763
therm B‘Ie At &0 B‘t‘r@ﬁ%“?aé&‘%‘kméﬁﬁ%sﬁ“\f% tregmﬁﬂlwoﬁﬁi‘r&ef fipes cpogglinking
agent, taec§ h opggnqils ggsu%h Sé’ndlng(mé{dﬁal %gyrb%cp}reusr r% in t%df‘ ¥Er§I emsnoglment of the

0X- ac
hydra@@warw&smnm@ ORA@EiA iaR gmbmt Br lais @kab&n 6% B} Weight oPAE nonwoven
nonaerobi ¢ structural acrylics,
sheet ipdb yg pateoprefessbaires)amountest iam etsout Ep’,h mbmtms%an aheight of the nonwoven
ur ea-formal dehyde and rel ated adhesi ves. Bindi ng
sheet ifdfe @ Slalesr Mete Fredapily BER@MAYt PUTOMDPUL STt 3eré bawhiga!io) i
ral 5 products such as protein-based

nommw%HSS?JEE%P ﬁ%%ohydrate based adhesives and ot her
nag Usre@'ttpﬁé%t th%%ﬁ%é%ﬁsbmcﬁ %teYB{lK@JdEé ﬁaterlﬁgg}ﬁ%e\{ﬁods for resin
Compounds, ™ Encycl opedi a of Pol yner Science and
bonding etedrmel bogying, méthanidal BohdirgGing s 2R0Streavidntl NResth, boPding is bonding by
256-290 (John Wley & Sons, Inc., Hoboken, New
chemlC@éméty)mdqﬁmg Efivents ang ﬁéfeﬁsw@ respedThermal bendisa i hoedlpg pyrpctivating a
is refere

| i cat C
neatsqrFii RETHY BeA] & aroNder BNl KoL RIS disaogLoprang s
0
g by LR L LR UL P 0o R S e RN 6 v v
surfacd @GBS YiiNY rddterial i Sade(doptind Ot d egilied BTV thé?sl'leétt 8%., through or area
bi nding material available from The Lubrizo
bondin@imr ey 8¢ flisnentingpuskdni fresgricteitn m?-petﬁmg,rwcremﬁ Gerg., point bonding or
lic latex binding naterial available from

print bq\gggwg)',] éﬁ%JNDIt L/@socpa%q%ﬁhe l‘@tﬂwawjens E%ri@&ln@@trg-/@%fverﬁwvens Glossaty,
2002, p}ii?ﬁ?ggl?ﬁé%r o %ﬁQ)OWEﬁ 82&)“[%81'5@9 mﬂ?&ﬁlﬂétg!n this application by this

referenbdb.€hi gan) , Synthoner 50B30 (a styrene-butadiene
copol yrmer binding naterial avail able from Synt homer,
Lln@ddittﬁ tPoid the BlafaolcallySpmicd onayov@i §@et( Binding material may also be
t adi ene- acrylonltrlle copol yner binding material
added qulqc%‘mdé)rpllxr@ﬂqte WHQ ﬁd!pﬁeq-on “Wopgn sheRf\nAp psed %sfp@)hout this application,
ava

Imtmgf%%gl;r@?z%? gtﬁé &ar réeZsLtcg 0% clt\)/g)gagg ;:2 ic e 3 )aaﬁy(ﬁ?ﬂhﬁa_ﬂay T%Eaeca %onwoven
sheet dé%k;yh’d SlabianRiiRd Mérf@es%&l@a@écﬁblth@avﬁialc%le @orﬁﬁr@ﬂb FledDdirautically-
Peabody, Massachusetts)
fommdmohmmemﬁh&ne bi ndi ng naterlal avallable fronlstam
USA, Peabody, Nhssachusettsg and Airflex(r) 920
EHUAS "ﬁﬁ’ﬁer@ﬁ f‘iﬁé‘FWOﬁWg AeledeuIqs) adaesigs, rYﬁ’!Cé ﬁreaﬁo'\f@ﬂt based solution

f
cches Rt By gute BMHE) 0 5eR) SMSPHERG DL FraPLCS o 84 1 o
fimited RABALA SR HE bt‘il',‘l:ula'é ggiy&\fmn'eg)kécﬂ%t%% fim a%(%%g {0 R%oivent-

agents are substances that pronote or” regul ate
appliedinatued rbbeCank a6iveowali atteshen@idnGs Pelweethidpiod)y Meis-based solution
Crosslinking agents may increase the heat resistance,
adhesiegpelggebut A ngiohtenhto nolrgietherascrolyaing falsehdl, pely dews ecetdteand
filmform ng
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tenperature of polyners. Exanples of crosslinking
agents are ChentCor ZAC (a zinc ammoni um 25 car bonate
ionic crosslinking agent), which is available from
ChentCor (Chester, New York); XR-5577 (a
pol ycar bodi i m de crosslinking agent), which is
avai |l abl e from Stahl USA (Peabody, l\/tassachusettsD)OCket Nugberm?%
XR- 5580 (a pol ycarbodiim de crosslinking agent), which
polycHicopadh@ ildtadtaRe sive © MBSl thatbIBA ¢ ReaRdYing a1 dBisGaRRRUS@IEIS hesives
-21 Docket Nunber 20763 Binding materials for resin
such dseneliiesgacallissdincindihqudeoxtaatiatetii sgresivesd andoirbassing both ypnaengrérderylics
or control one or nore of the foll ow ng {? verties of

andi nefigIoR) SR BYIGH: ALY PARCETTPRTSates) eationpo ghens @ﬂ@wﬁa-forma'dewde
and re?alget&edﬁh sﬁze& tén? .tnbater;a%tfﬁlr&rﬂ)%hdm%@rtl'?"r mgiude adhesw%g made from natural

stringing or
produ&@ﬁfeﬁﬁi &Bﬂeﬁtb'a% ad@é@@'c§§o®3ra¥eﬂ%géJ éoﬁéé“wes bRt Ballidtbased
are not limted to petrol eumbased aliphatics,
adhesped. r(B¢ccimhgitis Ghditesies $0m@:mpm e310ydopsdinofeslyepsScidc@ardeTechnology,
nononer aromati cs, pi nene, | ow nol ecul ar wei ght
Third Egifjo) <1003, éfﬁ@maﬁoppc &’M%?wg VWiiey & Serst W§l Hobksry Npwe Jerpay) which is

acture of

neor Bl T8 entehE O el BRI S st e- Sensi ¢ ve
AgRBSIaes) B alsGEHrE NS onding 58 Rl o frlletd- 24y (Reyd @%t bindi
Zogﬁ§i maﬁtﬁi}% 8, S; 4[25- 3 I% res Boca rﬁ ex neing

materlﬁllamailllabia)romwhmmbnd BaasMmeaﬁ atedPHidelphia, raanhmvemy) Hi]bar@ 26469 (an

this application by this reference.) Binding materials
acrylicfigsex Binskio ralsoRld IgoleErm &e bybeirel &drromin, @&@aliﬁﬁl @hio)t Revacryl 705 (an

oo D RE G A HBE TR G YT el ARG TGN (o srene
butad.@r%%@ﬁolym@@m@h LBk Q(Pah&fé @J%H&Vc% a@cmﬁlﬂﬁ' nﬁ?&and Michigan),

pol yvinyl acetate, polyurethane and Cr 08s nki ng
Synthaar@e BIB30 B stgtemgoutaiie@é taloymEOfindirgShater@V6iabg frWntshnthomer, LLC,
different stiffness characteristics (e.g., 100%
Powelingiol Bigithomet 6199 é wmiqg@ﬁ@'elpmitrilegzpmet bindhing matenpl available from
nded to enhance t he bond

Synthoﬁ'@ﬁ?égﬁ ﬁé)h%ﬁy&%%jn@%éa e%\y%h‘va PREIRG MR ﬁyﬁllﬁﬁe from Stahl USA,
|
Peabo%@/\%%ég%ug%}é? L?‘H 1%2#5 Qmugéa@% bﬁ@ﬁ%mg’@%&?%%%m%fgo% Stenl USA,

Peabolly) MaSsapiRfset&f] WALE! - 178 G pafktdne BinGRYALE QN 2 fatAhDRY StaRMIBA,
be bl ended with RU-41-773 (a pol yurethane bi ndi ng
Peabogip Masdagiuseitshiahabifex® pPhErBtisdT (a S inyPesatatdynding material available from
Massachusetts), with a 100% nodul us of 800 pounds
Air PrOF’HﬁtSC%O'WS étﬁué}]@thCﬁe%ﬁﬂvaﬁﬁ ‘el ongation of 710% The

bé Hz?ﬁgﬂﬁat?ﬁaa sef§rJ rgliln Eﬂﬁ%l@? |nclu rros%i%%){{% gé)%% ossllnkmg agents are

substaﬁ@ts &al ;@bmotlé\'bﬁ r@gdleh@ mt@rr&h@crula;-%eﬁémgm:désbe%@ﬁ Béi r§ Scib&tinking
solidification. 20 Thernmal bonding involves t

agentsachgiirtciease 1b¢ hdwe eis®ees intprove tHesolgent rasilahaddng)or fm:rbmtaShe film forming
and/ or other materials as binding material for the
‘emperHSVE?r%B‘P'Yrﬁeé? I @ﬂﬁmé'ﬁﬁ@fﬁr%é*ﬁ\m@ é%”?ﬁé%@he”ﬁ?éw (A Fgeammonium

carbon?tﬁ 1on|c crqsglnﬁln%a%n% W |ch naoaval ?efvgka({énam g est%rﬁwemrk b§R—5577 {a
polycar%&ﬁﬁﬁa@%msslﬁﬁn@agent %%hm}alla@%rz‘r‘oﬂ%tg{ MSN@’eagéHy' MA&ksachusetts); and
cal endering or otherw se. For exanple, iIf
XR-5580qk pMaiarbom:nSde&posGmlnbegenC)ommmedvamdlel'frdimﬁtald IU)SIAI’Ige@b@p
the heat-sensitive materials can be an efficient and
Massaghgeattslef f ect i ve bi ndi ng
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25 material, as sone binder fibers swell and partially
di ssol ve when the nonwoven sheet reaches tenperatures
of from about 40C to about 90C in the drying section.
Exanpl es of heat-sensitive, binder fibers include but
are not limted to polyvinyl chloride, polypropx%(g@tq¢u ber 20763
pol yet hyl ene, cellul ose acetate, polyester, polyvin P
al cohol and pol yam de. (See Dahiya, at al., "Wet- Lald
Nemaay eBerials R0R4in bedingeek elludgbeikrs? QZ@(ﬁters may impart or control one or
(http://ww. engr. ut k. edu/ nse/ pages/ Texti | es/
more Ydite¥SIONinD deR@Nsovee sote hindinepdaritiaefatk, oéel Mpdngthi @hssive strength,
_.Sci ence and Engi neering, The University of Tennessee -
staimnﬂnralgr\?f QM98 ble%@%ygfp |s§|ng|qgethﬂgg|§%@)d agifg p@qqaqi@stucs Examples of tackifiers

includé E\ﬁgrre%% I%tggjto eo% rbi%\__ﬁn ?%teb E@EXHCS lpe{rc‘neu?n t’cg Z{‘e@ergenes ré/sm esters,

I's referenc -'Sen
pure n@n&ﬂ&rarcfniah&f 8-pRERE, M%I&@lam&@]ﬂm@@nefah@@pol‘ﬁﬂn&g oft- ﬁlgthyl
5 polyester/polyester cross-section, an average
styreneliviayretiuene. ofSe@ Béredeni rmnu(aabr(euvf Prkélsum@emeln\)e Aaihelsiaen,” Pressure-Sensitive
average cut |ength of or 10 mllineters), N720H (a
Adhespypg AlEgions.i IepndFdtian 5@\&9:1 p?@%é?@ﬁré?r/ﬁpaw \&aB&(CRC Press, Boca

sect.l

reton (AR, P81 e RS BRPG B ARG it s

nb’nblhg?ﬁﬁt@{eﬁ’s) for AR Borldfg il 60 IRRRE Hor E-RRIG, ¥k bildiRg material may be a

co- pol yest er/ pol yester cross-section, an average
blend dfisgreat eutadidne Lofolyoheni patyurbhbalind cﬂ:@siimuﬁya@;@ht anélbiading material may be

average cut length of 5 mllinmeters) and N700 (a
a bfe”%?@@bfﬁ%@?ﬂatq PRleretiprersngcretsininggesest er / pol yest er

s-secti o an avera .
@Eﬂ mité”arlﬁ ' & BHY PLREY é’ i ggg?ﬂeﬁe?@arpgﬁr@sg 'F 819 - 300% modulus,
eiongamﬂ p!e'r&gﬁtt Qhtrandhdn t&ﬁpe\’%r@ R ATy RE BRHERG B %rtﬁer d. For
d., and avai l abl e from Engi neered Ei'bers

examp'EeBhﬂ(DhGLgM pokoBgERasiang ridiseembilis e Fbs)stahAdgA tHeamal,

exanpl es of heat-sensitive, binder fibers are various
Massaghugetiss Wil ail Qb mediflysein! HACmfridle éares per Mere ir(c@ @mhsroﬂor@aw of 400%,

These M nifibers fibers

T , .
may bg @?n%giﬁﬁﬁ%u-@ra@ pelypthane biding matsria! avwﬁb'?.frs@ﬁtam YA Sigabody,

Massa?%@ét@ﬂ%iﬂ?ja 35%}) ?Lﬁjs r?gt?cg%@uﬁr% é%&;?__eq g(?L%Pa? %@gg\éﬁ % ?q%tlc%u& 710%.

The brerlrJ@erﬁatéNa!tWIth% VR age nﬁ&@tﬁ‘éﬁioﬁtﬁb@és td BRM EndlRwWHIE 0B bABEy material
an average cut length of 1.3 mllinmeters; Binder

with the=hipher 10064 ppeudys\cheiriputdsith edligifiasiiern an aver age di anet er of
2.0 dpf (about 17 mcron) and an average cut |length

of"eEngi PPNt al es thaardsiian Pideal SRR -9 pRelieple) fibéﬂsﬁégt’fé%‘hef
materi% {s%@g%{ﬁefg fgr%esh \Qtahn:a grﬁ%ésermgug%ndslchgrmtﬁese nder; f%ﬁrs and/or

I'engt
other n@te@léls iR g@hérﬁllyﬁf@rrﬁérﬁash@%da\@%@|al:tﬁét§!j P Xndied) mﬁ%étﬁaent (e.g.,
Pol yest er Bi conponent Fibers with an average di aneter
heatingd fiurig Oryahpf dufiach@lend@Bg onvtbereing. faum exaampleaif e agitvatantstep can be

length of 2, 5 or 10 mllineters; BCl 10
COmbmeéw%FiB? griae aep.mes @P@E‘fe@P't*‘Bl %‘?FBBW@WG armﬁb%qnsand\ﬁpwwﬁ%mve binding

dj
rterdy SR PRl oo R0t 850y Lo e B0

temperBrts 88rohoRANe BB B §1E %Fym@'s@&’ﬂp 0@%%[95 'oh‘?e’é@ensdwe binder
with an average di aneter of 3. (about 18 m cron)

fibers irahude Bt asvel aged tupollvierghbridef po'ijrdf)yleﬂeZ pollefhy@ihe 2Bfiulose acetate,
mllinmeters; and Low Melt LLDPE 25 Pol yet hyl ene Fi bers

polyestag, palyvim apped ageraiaayaet Gee BphG, ot aliptvet-bdid envdgensi ePemh)
and an average cut |ength of
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2, 3, 6, 12, 19 or 25 mllineters. Surface treatnent
mat eri al s and net hods bind the hydraulically-forned
nonwoven sheet by altering the surfaces of the fibers
and/ or other materials in the nonwoven sheet. Mt hods
of altering the -23 Docket Nunmber 20763 surf aGgS.t number 20763
i nclude but are not limted to renoving a weak
boundary | ayer, changi ng surface topography, changing
(http:/Aniaer. B HIRIM @RImsBRbsYs T eiies! VeSOl fiBSRNBMehvERth Y dagHhdhEof Materials
physi cal structure of the surface. For exanple, the
Sciendej aye Fagiraedicn Mot harsitat nhakes nitnpxiie, Kiogqulled Tednessaeidwhich is
, renmpve any undesirabl e ,. hydrophobi c) coating or
'”COTP@FWQF"Q‘:‘(‘?ﬂ%/r‘étﬁf”ﬁ%?%cat’%@tf"ﬁb%‘?r%r‘cﬁhd/ or other materials
g?és(rtq%a?%(%gzgl(es QTI heStr s%ﬁé tivgezl r}{:lepf bgn% a 33?&‘529 b:Eo d)oPgn? F’t%p%sh aco-

polyesﬁéﬁ/b&l]?t%fer &&ME@}% é?]fav&‘d{;é &&ﬁetertof @@B&ﬁé}t(abohm rhiérB®afd an average
and/or other materials may be exposed to a chem cal
cut lergthgthant 10trgllimetarsp &i72QH @elcempbaoneet figer wite rro@olpestdripayesteptross-section,
the surface and enhance surface roughening; the fibers
an avesgag Bt Mt ! draitceIePeH! 45 FrigiPband apeistsaterut lgngih pfisapiimeters), N721 (a
ncr ease. bondabi

bscoméengrﬁtf Bﬂ&; évﬁ]ﬂa%:%b-pol{/%s%%p%ts ?rgﬁs -5€ (j‘ aS gvergg(ep%%ngeaer of 1.5 denier (about

13 mldrcfnz)ér@‘ Alv@Bgd Qi Ichdih bR fﬁiillmgtgfs%rgirl\ﬁ’bb & hiQnfodil fREGin 4 L
ers and/or other materials nay be 10 exposed to a

polyestenpolyestep@pastsarieon, dnGaepgedattte ogb. 0'erthr saddatryeni¢ron) @nd arBaverage
pl asma) to excite species and chemcally and
cut 'enswé? @ﬂl”?%efﬁoﬁflof yhltﬁh@*e SpAfosd 8Y Kaa@y 6p. ttHeatd dyailesle from Engineered

0 be exposed to wultraviol et
F'bersare%hf’io rfgong% afsﬁ?s:’l“ggéb the number of oxygen
f Hitloh S Q%m;%s%'f‘ 9e°2t E(Q@ﬂ%ogsﬁé’ér Rkrd Dk garfongﬂb @v@#&b@lfmm Minifibers,

(See Cent, ‘et hesi on,” Encycl opedi a ot Pol ymer

Inc. (JBRB@NES, mndesI@eq hmhsﬂs@ wmf;béﬁb iibeds Belid tBdfollowd 30 E400BJbtEER Sy nthetic
1, pp. 218-256 (John Wley & Sons, Inc., Hoboken, New

Fiber wjigeg éwage\mn@wr pfs,aprdéwpmre@tné@n RYErdds cut lsngémfuoﬁeweswmetnrs E620

. (ég EP ion is refer ence see al so Fi nson

ybrel yriheta nbgma &0 él eﬁrﬁtﬁro abw]té quwndéq@y%{ﬁwhlprgth of 1.3
0

miiiame‘fgrs_/ %%§4 oJﬁ&;{}'@% E"géég \ﬁ@?&q %gra’ggbk@%gvg %%’gdgf\‘ggv&ﬂ 17 micron) and

an aved@E kot, ien\@dﬂlo@h millFn dtdRS; BioRB e @chxiANp Hati SP @sief BikdmpdoRerdt Ribsrs with an
application by this reference.) The first general

aVEfagé ﬁbmdieh@‘ﬁto af ( abhé 181y@rczamarid<mlawrasﬁecnurrbubtlrn oG eetd rslheeters

in th plication may exhibit variou
B*ORG”E{PBE@? N'Péet'c el YRR UPhEEh %@”P‘ﬁ&?}ldfﬁfﬁetﬂf& 8.0 3pf (about 25
m:cron&é@%lasgf?g félﬂglr%]ﬁgéﬁégflr}; 9%51{} n%mmgf B?¢O stje{qsqﬂged%r [component
Fibers g%taréﬁla@ég%rd?an%fer Bf £4 @;rf@é%m 1k hﬁHﬂén@BMn a'ir@ragé AMRNGRLEL 3, 12, 19 or
to about 100 granms/nmeterz, an air perneability of at
25 millinetest BAHSUCo-EOly&Star@siyester BiobihsgneatiTiters) witeanmaelgk diayetof of 3.0 dpf

at | east about 90 Coresta units or preferably of at
(about F%%{Oﬂbﬁtﬁkﬂ” ai%@@c%ﬁ lgrgtyof 3y hiles19 05 2 W"W?r%r@“%FOVﬁHé'QItLDPE

Polyethly%ae Fi er% F]V%Qslg %vgr 8? lfaar%&aite) cgﬁtoodfpf @gcﬁ:?g(bmkc&ogﬁsr]d dagfas?{agetc#{glgngth of
2,3, 6,Nat e 2ohiherhydraul i cal | y-formed nonwoven sheet as a
porous packaging 25 material) or preferably of at
| afate taaOnint Batédaypana, meti@ns biokethe Rgirduiealipadrraseenddivoltel @heet by
~hydraulically-forned nonwoven sheet as a porous
a'termgﬁéwlﬁ@?qsg’f hatiears andjor oernseaierielsiitathe nenworest sheet. dethiods @mtigying the
of at | east about 94% or
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preferably of at |east about 99% a bursting strength
of at | east about 75 pounds force per square inch
gauge or preferably of at |east about 120 pounds force
per square inch gauge, an average internal tearing -24
Docket Nunmber 20763 resistance of at |east aboLfbygjckg,ﬁ\gmber20763
grans or preferably of at |east about 275 grans,
slow rate penetration resistance of at |east about 25
surfacBiedl @iz uDdre PétGinBdab tanooihy alvediarGhidanligiet, cHdhgNg 8R0S top&ffaphy,
average tensile strength of at |east about 6
changli fheghemed 1@umiof the awtaes andarodfiingf tee pliybiyal efucaure df gmstirface. For
7 k|(J/Qégrarrs/ 15 mllineters and an average

exam@% Piiss grod o uage R oe 195 %?’G%F%Pé?fawef”b?”dﬁf’raP‘@é"s@
hydro;ﬁglag oétﬂw ‘bréﬁgéjlcgr{t%ﬁgtilvx Th% ﬂg%}g W&\Qﬁw\éfﬂaéﬂ% r@agr%% fg%te%atlvely

cess tensile streng east a
be ex;ﬁEe’iﬂ’l‘Bé3&oaﬁﬂ dischagé 81 B part, TRteRQMWRGRBatShERS fuARY elfhples of surface
printed. Such printing may include but is not limted
treatmend, the Btsend/or atbgriniatdriglatmapbe expesdite & yhandmhdteantoatin ant, selectively
and tarrFer evi dent neans and devi ces. The

remOvR AT BT T ERAPY Y %ﬂdr?eaen%aﬁiﬁﬁ/f@w@ﬁ'é%ttheﬁws (8@ oiprer materials may be
I
exposegHB fa%? eve%k%&% to, % é)grt mcj:retage bong ltr% ?ﬁers and/or%nasl ?t?rf?s r?ay be

'S exp rinta
exposéoh@ irfA8IBNAUE h |§é?t91%1:m ards td B %urlfl%égrtﬁ"éﬂb'e%aénhf)ﬂr duesr m%fé{nals may be
nonwoven sheet nay exhibit heat resistance. used
exposdche o leghtemperbthieslow-appduregltw degharghdiat, arp%ms)ttamlﬂe speeasnsnd
the ability of the nonwoven sheet to maintain
Che*’“"@i'*h%ﬁﬂ‘bﬁ‘?é?ly @?d&bihleist“iﬂce'a’iﬁ@f ot {fe fikess apd/opethe (ietesinlg may be exposed to
oo B0 0B RO 8 Bl e SRR Ao o
materidl] RRE Beh I h | iti
o {& g ntg&'{?alr né&fgsgllo{j]t 9%0?9&%%8 &fﬁ&%&%@:ﬂ@fﬁﬁéﬁé?@hnﬁbﬁﬁ mrd Edition,
2003, Vijhameal lop 2 B1296 fJotinmitky BcBana ven) Hobe@h, NemyJensay) Mitadhis incorporated in
di mensi onal stability and resist 15 danage and
its entiglfininiveaPp GAOMPE HhiseRisgaeal seepiqodinget. &t ar irfeqs Treptradyd UThe Witey
ontrast to s

Enoro gl Rt e TeeBieier Seqron F4o Qe P SP G gt Wiy Sons. e,
New YEIR Newd&ordYe mur asc'm@d?% SR ANY, n(evgy h %sﬂ%‘bﬁk@hcﬁ\ bg‘i’ﬂ @%Fe%):e

under the trademark Tyvek( r Tyve
KTr@virst b@wef&&érﬁﬁcﬁiinﬁbndd:flﬂﬁnﬁﬂr@mﬁbllyi’l&r&bd hdnrtv%veameetrdeﬁﬂnsetd in this
damage and defornmati on when exposed to tenperatures
applicagief] ryawhfpbvabmromt@e: agshgvensand Mﬂ)ﬁmeﬂmﬁdiim@e ereepive| Thasgvarious
oin enelstylca y,in the range of
We“%aé@ Upge %&J Sy Jom g ggmsfmﬂtqfeﬁeém%a‘w APRABEE grRseferably
b
from aﬂ%ﬂf’ég]bsr%ngsg%%tgf tzogébﬂt?ﬁrﬁb %@L’Pﬁ{e@ﬁ"l % éﬁérrﬁ‘&q téof at Ieast about 1 tCoresta
units, ah @E eERELIANEE ot REst SPRESECIBRNuIE SEsbkaLY bw%ﬁﬁra@mt 100 Coresta
flexi ble packaging filnms with, in part, significantly
units, arf@‘dvgti,@d)f abaut P90 welats dr pieferablind alpmpih 5800 éeas, shmetdustyn value of at least
npri se one or nore authentication markers. Exanples
about ZJgoroIErNAdiR A PIGhe EKISPY TPTEN dRRPaser Shs?t@swpmw PAckastng

matena&% 5 t %F%I!? %Z?aisg%gg%z agﬁ_ﬁ%lé&igr%\%;@egnﬁa S tr%e hﬁaraullcalgqorawed

nonwov@R sddt b4l drelRi ;ﬁbkaﬁ:h?%&tensﬂ)aé bhdtdrB Mfatiot Qﬁ&en@@&f%f leddt a@ut 94% or
may be treated wth an antim crobial material.

preferalix afrgbleast abdut 89t | anhucstiopstahgth o femstaapdut Fapbdunas e&eipacdquate inch

but are not
gauge or preferably of at least about 120 pounds force per square inch gauge, an average internal tearing
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limted to natural banboo fibers, natural chitosans,
| ysozyne, bacteriocins such as nisin, and synthetic
-25 Docket Number 20763 fibers treated with an
anti m crobi al agent (such as quaternary anmmoni um
conpound or octyl phenol pol yoxoet hyl ene) prior {0 . nimser 20763
nmelt spinning. Exanples of antimcrobial treatnents
include but are not limted to quaternary anmonium
resistdMOETHICH REst abdt Y0RrdrYs & Gk At a0t SoRH 175 GRfhs! S5 @\é%ﬁetranon
derived from soybeans), conjugated |linoleic acid (a
resistengg ¢fyat @ast dbaers N@dorfsroonreierabkvloéatcteaababdl)t 40 Dled@Ph® BN Bverage tensile
acid, colloidal silver sozynme 5 and bacteriocins

strenalf RSt igast Aot EH“'OQI"%S’%H%‘@ % ﬁ'@@l‘aq%@? atjeastRpavidiemraes
mHIme%rts g%!ﬂl a%%ragé % e?ch o?% eas abo& 7‘ eoa}%eel erz\a%ﬁy oq?ﬁeas aabt \/\5019 é Additionally,

the noBl&H siﬁHémeﬁhaQ@Q%Qpr&@sﬁ@r@sll@gtre&ﬁ%’w Ry foeabtta‘ﬁousthg@&ra?ﬁ‘s/ﬁ@mﬂtmeters
pressure-sensitive adhesive (PSA) (as defined, in

pahd nonlpelecpwheet Fag beRSAtaﬂaﬁué)ﬁ)rlomfgtnna?WMEe Burt ¢k r&piprhsﬂeed) product
., all over the sheet 10 or may be discontinuous and
identificgtiop, rﬁeE‘fr@dd@t”&f*ﬁﬁP@ sABtaEPRTTYEEN reHage pstdeviggs; Eig hydragyically-formed
attern-a The n en s conprise
nonwd'\?r nasrhe%t E-r veS? ? rf‘a%%ielfg?/ Ze?/lel\l%}/?{ Iegﬁ oa?)ﬂlét 49’3%%0&3[%?&@% [ 8xpected to
enhan&hﬁé 9:%11913/‘81‘%%%899& der may further conprise a
char ge- nodi fyi ng el ectrokinetic potential treatnent
s Uehhyidhaticatyernek @ciwaoki shettineglekyibichar gasasbers ussatrslighout this
repel bacteria with cell walls of simlar charge and
applicatign | teahtesiptande” Herre de agilitkiof the oerwovenaihee! tohaioteip eigiengional stability

and toi%smhgad%algfe@gg %ggrﬁgttogﬁ}v Ear?erﬁqgscﬁ elgxrf\z}éiﬁ o;?sﬁaléatéllfr\e/e o|{h re%grrmderatlon
to the ﬁ@lmﬂo%?s (ﬁth%lfiﬁg‘g @or"ﬁﬁfﬁ thg hégyg[tér‘pésﬁaly@f&rﬂﬁers wmw Qmeitmg point of
[t - ayer S rrse
about :anrcS)t the eyufm&aliwtoaﬁéamop@dnwemdet:msy rh@iﬁt%m @%naorsaeagml; and resist
| ayer may conprise the second non-cellulosic
damaqg@h@ﬁ@@rrr@tiqni wen expobey tatmtph@rur@rm@mjiatrmmoo"q NThé is in contrast to sheets
eet one of the aers may conpri se

madie é}léﬁm%%ﬁgir?%%@ tsF FeleY £ AU BeS NS'@P‘&W”JEDZ@W% (Wimington,
Deiawg} rhn\ﬂ@r\(ﬁé’]tra%gﬁg& TW@ embl% ghe@t@%reck?}gm @%élrfmn 9 Fergshonal stability and

ove properties
resist d’é&?é@e Siefdr&ion trvhérﬁeﬁcposfe@ Wtem&irélures Ohly & do a08ut e @plg%e
|isted properties. In another enbodi nent of the first
(considgamgethe melbndomutit niEnotyetbflertehietybiyady aithe eagd of 10HCneB0® C) Above 140°C
nonwoven sheet described in this application,
or Iessp%Jefp(g'&gtS(afed?nogWodqsleld@pe@fsor@bﬁﬁqnlt)s@y #\gparentize,” as the materials in the

sheets%q qo%lélhgrpa%ld ltlyebfhge[t%en rese \’l\é)t\é/egag%aeren§§ex1ble pagﬁ%{ntg Iﬁlcl;ngt%th in part,

sngnlfichﬁt@rr“éo@l’:edm{p%l:nhe%bﬁlty25 The nonwoven sheet is as _
descri bed above for the first general enbodinent in

t Tretnondwoomrgbedt geg chriprisé omean moced uthehxatid mekeysTEkaniples of
fibers in an anount of from about 5% to about 90% by
authenigafigjHpartsrs RdaRyhaie velimierletvatermarks, smiapsping tathentigatign fibers and
men@m m}g non-cellul osic polyneric fibers in an anmount of
dBbut 10% to about 95% by wei ght of the nonwoven
ShR&bnidleh bbefthdy sﬁéltﬁite%n aljﬁmcr&&érl %err}%ﬂlc%%lr b Qs Gial or may be
pol yneric fibers and the second
treated with an antimicrobial material. Examples of antimicrobial fibers and particles include but are not

limited to natural bamboo fibers, natural chitosans, lysozyme, bacteriocins such as nisin, and synthetic
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-26 Docket Nunmber 20763 non-cellul osic polyneric
fibers are also as descri bed above. As al so descri bed
above, then nonwoven sheet has various properties. In
one enbodi nent of the package conprising the
hydraul i cal | y-formed nonwoven sheet, the packagg.0@Y mper 20763
conprise at | east one additional Iayer that is
directly adhered to the nonwoven sheet. (As 5 used
fibers fréHt@UGIMQH tantnhiérsbi Bidnt @adh Ruatefbly @foNiuABBFRE] o BREMBenol
with no intervening layer.) The additional |ayer may
polyoxgethyieries ericateatdiiepintiyad rexainpleadflaptirhiorine deatmaMMdndes#mea’e not limited
as described in this application),

to quafefr@.%m%m PTRgineekraly RECUFB8 PREREN 12 16 'sa%ﬁwne %vﬁém soybeans)
COﬂJUE}r%{aetQ g’gclp egti 55?); égzlgcucq Qesfwgcef];olnpl?n% el agdfglﬁgnbmca acid Vggll nge% S ver ggozyme

and b&feribdd@S8eh ahHOpPl astl c rrat erl al s include but are not
limted to honopol ynmers and copol yners of, for

eXsampingpvepshsad nef beratepoh yastrent of igalideawitide seat-déhtable coating

poI yvi nyl acetates, polyvinyl chlorides, polyvinyl
mam”ﬁl%ﬂﬁﬁﬁ? mPB%@ﬁ@W& or blends of these polyners The

a on rect to the enti

2004 kBB bR P o o Bt vt o e 5 i mamrctn 6
adhesi@@t%/f@ a@@éﬂnb@nn e, Eenﬁv n@W/ﬁrﬂaﬁgbec%Etm(@lﬁ ang}épw@t}/alﬂ;\fer the sheet

non-1imting exanple, mhere t he nonwoven sheet
or mayatetdiectreiduas aad lestddédtg peheetrmined, distrbe i@ s ediern- apphed}.

contai ner). The additional |ayer may cover the

nORPFeRVes et m?hcqrftpé\%%@har@@toyeroIrstryemdlfbe g h@tfgaﬁ@bcsimzeét the
charge, e r?1 E T

o e AN R W0 rhissd ShadiEBbeaPo LR i SEnl rostmen

such tH&@m\é@%@%kﬁgﬁgﬂy)ch@rbed@¥et%hﬁr? epﬁa\éf%ﬂgwﬁmc%ii ngfﬁwglﬁnar charge and

sheet (1.e 'arger size than the nonwoven s eet .
would hthrad badidiia Mllﬁﬁ’ﬂ)@dis FesHposie chdtGe, DAGHK AFDHaCOIMMME laMthobit® or gram-

‘hydraulically-formed nonwoven sheet, the nonwoven
”egat'\@h@éﬂturﬁay be directly adhered to itself. By vvay of

imting exanples, two hydraulical

W{)é‘ﬁ"%’hs é?ténaﬁﬁ?/“%'ée GEECRSERYTT @@@Fﬂ%r'”é‘l”@iﬁb’%ﬁﬁé"eat a
first laﬁgrggéco'r@ngeq & nBQ—U&IEIoQ? p&he&%?%%?y g{oaﬁuéeg&%llgﬁé J’\év crg%gnse the
second’f&ﬁ&eiﬁﬁﬁ]c@dlyr“ér& f@erl; aiRa8&Adr.enBodinBrt, iS 8 Hulti0dyeOhB&T orelhe layers

configuration. In a further embodi nent of the package
may compIp ¢ sarimgnatdriel (hydifiaed, ingahtl beldwdr med nonwoven sheet,
the sheet nqy be thernofornmed. Thernoform ng and
ot RPN EPIAN SAFEt B¢ RHY b&@@%«?%@% 9f the7EONE Fropettipe lapby gy
T ' Th f , lopedla
embodmfeﬂéﬂgda gave&%? g\ﬁ% E{r%h gmnr gté:h %é of 91 g]f%vg I%ecg Jets i on,
QQQBOthé{@hHé'Eﬁn&t o firdéneta %m@éd’—?rhéhtWth@h(yd&uﬁ%ﬂﬁforn‘e‘&%omwoven
Hoboken, New Jersey), which is incorporated inits
sheet d@mribedsrhy’ms arpphdahcm appkagedtor amartigle)tchingriseefhe henabicalls&ened
also Irwin, "Thernmoform ng,"” Mddern Plastics
nonwoye &eqt.o cﬂ”éf'e pf%aedlwéoe E’dﬁe‘j@?@f«%g@e?*ﬁﬂ?@%ﬁmﬂ ifem or material.

The nonl'n?%veh sheeWs Fs desbrlb'\ﬁ\/\{%ovg fof)l He fIFStt P%rﬁr%?n?ﬁg'n%en Eﬂ'\gﬁeﬁowﬂses first non-
cellulowlﬁeﬁ@fsbe@hﬁém&ﬁmf B8m ‘abdU? 89 M¥ LSRNt 909/ by weight of the nonwoven sheet

in its dry state and second non-cellulosic polymeric fibers in an amount of from about 10% to about 95%

by weight of the nonwoven sheet in its dry state. The first non-cellulosic polymeric fibers and the second
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Docket Number 20763 Encycl opedi a of Packagi ng
Technol ogy, Second Edition, 1997, pp. 914-921 (John
Wley & Sons, Inc., New York, New York), which is
incorporated in its entirety in this application by
this reference.) Suitable thermoform ng nethods, . . number 20763
i ncl ude standard, deep-draw, or plug-assist vacuum
form ng. During st andar d vacuum form ng, a
non-c4liDBEEBYN RS fikersVRD alsS4CdR s@Be@addvd. MOIis0TRESbed drsvd) 8R4 Bhwoven
and a vacuumis applied 5 beneath the web allow ng
sheet basvaspla@rapertigr essure to force the web into a pr ef or med
nol d. When relatively deep nolds are enplo t he
pITRIE SELPUMENE pidhe Raghdag cagpriging ér@éwdrav'@w-foa@ﬁ n%\@@ve@rﬁheet the

peckepd ol B o e FAECHTEIS BTN A s b vy et
used tﬁr@hﬁo@@l\éé bpblicafon, RirH@ly SHARS Skshah nb ﬁ%te%ﬁmgﬁ@lré# Srrm@@@mnonai layer
i mpi nges on the thernoplastic web; and, upon't
may cappise edttieohydafulicathafotnemnoburereit lﬂeen(aphasmmc unmbam:ﬂ]dfﬁ‘h&f)m?aper,
to the nold surface. After thernmoformng, with due 10
thermepéasi] rorderiat Gaéﬁef%d i@t ngliovs) riipdiseinetesialdes defieed infpert, sﬁbove) coating
sheet such as_.pol yes fibers w
et P pOPRE P~ a5 9606 S ﬁ*éerm%%f TR g but v
fi
not lim t&)Ztlo g&@g}:ﬁgggfscahg r@zﬂé?@}@fg?ﬁ F‘o&*%%ﬁa& A a%leqi ur S tersagaya?r)ldes
polyvirgt dcerags holyling efiaraks, bhearinyngcdhers) u&toaiéf‘sﬁb,r blbﬁj’éfolf ih@se polymers. The
_strength) of the hydraulically-formed nonwoven sheet
add'“"ﬁ?*@Yﬁrdt‘aYé),@ﬁié%qﬂBddﬂetﬁidé%@ﬂ gelirs pugiabed ¢f¢famoh\yovem ﬁheafmtifh’rm}' be adhered
ferrbodi E |rst 3ﬁ§eral enbodi ment of th
to only A RRFIRT Pty Wmfea Shies (7 Ghon IIER ST FCKRET 8 dompven sheet
is attacthgﬁ §s Q%Inggﬁée't 2 t %m{]%orﬂgln&ﬁck@%dgl%n@l |£%ﬁj hﬁgf’f‘kover the
device usés a pac age conpri si e

nonwoliatdshaatlid isadnlingty (i@, B8 theROMVEYE R tﬁ@ ﬁ&ﬂvovéﬁ@h&etﬁﬁ\b@@ﬂemmy a portion of
packagi ng conprises (1) providing a package
the nOWﬁr shebtrice. dehyydieasied bat thy nbrovoredsheethovoney extsirkletyomd théanonwoven
non-cel | ul osi c polynerlc fi bers and second

sheet (h%nb%%’p?f&rzsglae HeSryHRyER sheet) bers (2) pI aci ng a rredi cal
dﬁ\{a Sher! e%b%ﬁﬁenq %Eea}ga%k?%%%%m mH hygra {caeli r}Ermeg n?nwoven sheet, the

device in a’con uous closrn
nonwoSddsheet Aad bé é)ec!lﬂﬁdﬁ&g&'ﬁ)' 138, By 2§ bt AdnZilnify S@%hpleditRo Fﬁf’auhcally
20 seal ed package through the nonwoven sheet. The
formedmonwee phestsertly be beaisealastogatize dioatiby eddesto formea fdurisbr one
neral enbodinent in that it conprises first
hydfaUﬁ%w fe@qum‘%yptenﬁaw ey Peformasidnts aitybe and basbeasted g o laryeaal. a fin-

Seacw%ggy%m“: B%ngbout 90% by wei ght of the nonwoven sheet
ary ate and second non-cel | ul osic pol ynmeric
f i Reurhei éanb%em@mwme o9dkabd QMpAbAHhe %‘%eut.c%uyaﬁamgd n%ﬁwfa\@x sheet, the
wei ght of the nonwoven Sheet in its dry state.
sheet rhayrbetthenosferoet | Theassfermpgl aptreihecsidilabetiicaagdart ell %Wﬁ ndhe art for

non-cel lul osic polyneric fibers are also as 25
packagifgs c¥seJ 8@nab BpENoiggIing” SGcnsiogedia ¥ EalyapovHerce se Tﬁd?mme [ hird

S8 SRR USRI Bl BASERLCRIES b AL
incorpcBReh A efRPIROA R icaffh, bgrlprﬁs E?gﬂé’n@éﬂsé&%édcléx if, Qfﬂérﬁ%formnng Modern

nonwoven sheet is provided, ‘device Is

PlasticpErag€shetia, 1986 196 HAGE- SSGWBGHaWIHlII Ihe) NeXBOMR INS® YOFK), which is
nmedi cal devices that may be packaged are tongue
incorpogRigst e Bs@tiety it hipaplicationdm thid referepee; Berckiet "TumiOIMiRO 788 Wiy
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i nstrunments, surgical instrunments (e.g., probes,
scal pel s, clanps, scissors, needles), infusion punps,
surgi cal drapes, suture materials, heart val ves,
prosthetic joints and other prosthetics, stents and
other devices. The nedical device is then encl g &%r\luﬂberzmss
the package by form ng a continuous closing sea
5 continuous closing seal includes but is not i nited
Encydoedia 51&@EKasB@TechRoil®) SheSRBtgitoRNM 9t b 290} ﬁﬁJ&%Gerey &IBons, Inc.,
adhesi ve seal or a conbination of such seals. Heat
New YoeaNsw ey, wiecH iomnwderhtyd @ it ettirdpin tiseaiptaation try this iefegerae.) Suitable
hot bar seal er, adjacent polyneric |ayers of the

therm?f%{EW‘éd’@tfﬁf’%‘”ﬂ\éﬁecftatnéﬂétq’?é? gy %ﬁb'a@f'ﬁ*fg V%Pé‘éﬂ“ &rmipgwRLUrigg standard
vacuqu r%nw aatthé Fﬂ%@gstl WED s]uchha%%tﬁ? ors eqqgg’eatﬁd and aavd acels }a]penh?d

usion y~ app | 55610
beﬂea@ﬂﬁ’e @éﬁl&“ﬁ@atﬁ\%p@@&: ﬂr&%w@rt@f@rcg thelRs M Seabrtka iid mﬁ&hefatwely
specific seal conditions will vary dependi ng upon t
deep mﬁdxﬂ(@%lﬂ@yemaﬁ)d(mq&smﬁ‘eﬁﬁrreﬂIttSaS arsegp-drpaclopigation. In a plug-ass‘,tst
configuration, sealing equi prent and ot her vari abl es,
vacuusy fsgiing gisfhed. séel thm@?i’ﬁ*@p'ﬁvﬁ mwga has t@amhiﬂ‘ﬁé‘rﬂ“d Rwéﬁmcmﬁs @ pleld cavity, a

oo gk TR ¢ e BB umP e b R G e BG o i dletn o
vacuuﬁwetHPﬁEMDHlﬁﬁcheb EoeomnaRatt m(]_rlg QGO ARPUEBRAGIng vith gM\@f

jaw seal tenperature of from about 20C to about 100C
considamntbrao Sealeltip peasl biehofbefsafpedrauie et pQUNESpdyREBEIHBG With a
15 square inch to about 150 pounds force per square
melting pairH of qbquiGRE’ Ceatsoe Teewiting haatgesitance pfdheofonainsn shadt Bs defined
S Wt erature of at

above e AP Eattorts PuSDREh = PUsEartenh Rbudl 02 AS6 e Cre
strengﬂ‘h%f(t\f?e r@%ulﬁgy%rﬁaeé H&Mo@yshpﬁ a | S%S&e n%@hgn?é §agnif:cantly

nent | ower ] aw sea
t alﬁa&th@cteWbGduméﬂ di thé ar)chytall hbaf@EMN ©f the RjaeiidmRiormatl HoRwoven
due consideration to the nelting points of the fibers
sheet Q‘ﬁﬁwﬁvﬁﬁi @iimartpm@timw etiiof obackaging rmedical oavigswses & baége comprising

% g%@ yester fibers with a nelting p0|nt 20 of
e hydgiial %} NoRMRep Feest e S TP B2 AHRIOEPETeE &) §FoviPRe @ package
compn@lﬂ%pg\ﬂya?&hccéhfﬁ’;méd%%n\g&){eh Ql%%t \%RQY:??%% éehtﬁ%sl?c}olyﬁt%ﬁc ﬂbers and second

rrsin

non-cef@&ic JogARaY ftkidl (Q Scidgl0nefRasicd BQie 6a@ka@@QB‘)tencig£?r(the medical
Heat seals may be formed by an inpul se sealer. An
dewceumtp@bzg:eag@@alform.g ﬁ@mmm)uwcas,laq)@lal eat (B ontredficilyemsteriliainglgas into the

ressure using opp03|nq bars simlar to that of the
Sea'edWS?"&‘%%W"%%W’%FO”@?‘&%‘&PG? héi'ﬂe %‘W‘@&ﬂe%ﬁés S‘Fscf'*??@ alB&‘fes‘Of the first

genera?gntp)%%}eﬁt ig 91\59 { c%(rjng\r’lx% | %rs?n%n kl)o%{nc p:?éms sbgra r{an amount of fr%m about

0O Cau

5% to ARBLIRG Yy vJe%‘ﬁﬁff thetrBnbdish 9P RGary Vhtehind ¥& o PR ééﬁflo%‘o' fBhimeric
to the nelting points of the fl%ers conprising the

fibers is Aregrhoupsefdimaboyd 00 % esdbent 958 Hyeveghvf tHe nanwaekh siegt ipas ot state.
of about 260C) and the resulting heat resistance of
The firgt Ren-FRVORARI Mg Heideers(aad the. szgvn%emﬁfu'mwmezem are also as

ce i.s enclgsed in

descrlbeg at‘)(agg aqovcge?;?ﬂbﬁ%aDOV%glh oH\dg\{?g e@l{]assvggqu,s p{o‘qg Ies.

ln accordance with this method of packaging, a package comprising the first general embodiment
of the hydraulically-formed nonwoven sheet is provided, and a medical device is placed in the package.

Non-limiting examples of medical devices that may be packaged are tongue depressors, bedpans, dental
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nonwoven sheet is expected to retain an air

perneability of at |east about 10 Coresta units, a

bacterial filtration efficiency of at |east about

99% a bursting strength of at |east about 120 pounds

force per square inch gauge, an average 'ntern?%d@tMmmazmﬁs

tearing resistance of at |east about 275 grans, slo

rate 5 penetration resistance of at |east about 40
instrurNed &ﬂ@ca@ﬂ@trtﬁr&n@‘(@? 28ErdseRBbbi cBinbERBEdIrOhecdles) BRSBN pumps,

about 7 kilograns/15 mllineters. The next step in
surgicglWexppe SitoE neteripadieay vatgs aroateliciahts dey oto@ pusihagpsastents and other

package conprising the hydraulically-formed nonwoven
devicesheet is introducing a ster|I|2|ng gas into the seal ed

as enters the

Pﬁﬁ:%ﬁgﬁca ?T]ev%e |s§lgenaegfioszel n ar %acragée b? I?orr'm]@%a cgngn%ogg%m%seal This

commme@bsmgma mcmle§$tﬁ bl o sznl..teg tARaRY|, £R0W Eéa$ %n@&rxsm%tm an
steam ethylene oxide, or a conbination of such

adhestvbieeation dosbihatet ef dukh gatsi on process, the packaged
product is brought to el evated tenperatures for an

eXed ﬁ@i%lm%*?ei f'é)‘d“eéf’y B npkdar spRiET. doiFti AdP l@hS@@fer taHJéCEWéaQ'yme“C

layers ()ﬂg ?acgaeggtar hei 1 gl;etrler b%?qp8%ngpsre818@§\§sec§ WhﬁE FUaaét %r}eé%lrhqased to cause
the adRE&S bc!l;}n?eﬂ& la?é}s W st donGRRG B)QAp'p?c‘QtncWo@ Rl by p(rﬁs%ﬂrte'a@ross the area to be

aut oclavi ng steam sterilization wt
sealedC @ntidugh kp@dﬂcpsfe@&%tidiaﬁ)ns WhiearyRieSeniofuRdA tied thigiNess, package materials
sterilization 15 process is the autoclaving process
used, ptiqoe C@rﬁfeurpﬁfoesmm qqyprn@manmth@darah@s aa sglﬂ@@rsehielam@ typical
amresults r steri

eGP STV RBP4 AGUUTRFEM B1ovt 6 Sfoettyig ot ten
secon&qgﬂﬁ 'arsr'hpﬂ)gr JE\D @ea? E %ra(u?é"% % rgséb&g |1 i’Cﬁé 'ioengouthSQ%r § IoWeF ng @eal

tTng point ut resul ting
tempezfa&lﬁd &tram @Bo@ﬁ()%h@akﬂﬁﬂ%@éhdﬁ@@itpre(s@@e ot eﬂﬁdt t@b)@h(r&i)s force per
the dry heat and steam sterilization processes nay
square jgdh|té atuhisgirewnds fassei def sabiiedeh 20 cne Aplerditant, @ssgal time of about 0.5
' in significant decreases in sterilization

esultin
secondsih " LB SEH BB e P SIS ST RSeS R FRY 21 gt 40
pound%ﬁ:ﬁ g&%ﬁua&% ﬁ%r&/r%%?beoﬁﬁéﬂ%em ﬁns ?ﬁﬁ\ﬁ&ﬁrﬁ'&\{ (?rge IE\Lqugv} &gl IS at ambient
tempeafaiuhbs mdﬂl&riam,ﬁn BMH@GﬁberﬁJht aAith Hlﬂ,ﬁd’oham:,on %ﬂﬁé Mblﬂrﬁb ;ﬁ)lnts of the
vacuum to the package or a conbination of these
fibers qoemoairgl tharetitoiidsly-Fimedinnerdvergseet(sied at poifdstes fibersheith a melting point
pack ge may be nitrogen. The nitrogen nmay be fl ushed
of aboyt gG0° i‘ridﬁ'?é"- resulfing f1e4t reSisnee ¢f ernonpRren elirst @t Agfinethabove) the package
comprigﬁgﬁoﬂ? SI‘Behagmaygbe ngglgg wsthaarﬁu%h%ra?bv!é %eastgr@%er%turenffra )él?og??goté) [n about
200°c.Of from about 10 pounds force per square inch to about
30 pounds force per square inch or preferably for
althetibeafsinvay be éeoadisy 4Anromalisidealee An SeLBadsal atformep ki@ asplitaion of heat
of -30 Docket Nunber 20763 30 pounds force per square
and Prqsﬁlﬁﬁ US'fLQﬁiP@%‘%mgfqa(st’ﬂfmtar ipdiet atl)e byt berseelen ekeapedptat pagtone of the bars

vas 2 i aiios i eI GRE FRER s er B s P dsrs et e el P aree e
adjacefl 4Bt kd Msi@ bd@s. For
With due consideration to the melting paints of the fibers comprising the sheet (such as polyester

fibers with a melting point of about 260°C) and the resulting heat resistance of the nonwoven sheet (as
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exanpl e, the vacuum may be applied for from about one
second to about ten seconds or preferably for 5 from
about five seconds to about ten seconds. Vacuumti nmes
may vary dependi ng on the package configuration, the
quantity of gas to be renoved, the itens packag
ot her variables. In a further enbodi nent of the%gckgmgT:]be{20?63
of packagi ng a medical device using a package

define@ Q5ARE) Sengmbfigal B&ﬂ’cﬁe@é‘érﬂc@@éd' iy pefc%g@%? fFIRRIRYE e inSdIE B at seal, the
t he package may conprise active package tracer

nonwoverdihe ettisoexssctesiye retars art digsendadiity dedt ¢abtiahgutt!h €oresta units, a bacteriat

el imination of bacteria, the conpletion of

fitratiog e PIS 263156, S0P AGS P wg% ﬁtae@mapf Hipsiaex dgrraedadereper
square{ P&ﬁﬁ%&ﬁ’&ﬁ? E an?erna arlqg rﬁ]s an t Eegst aQou% P%g%)r% %sz,lrow rate

er e od I men genera
penetr@fon tddR AV ALILAE 8bduy 20 4WIBA an@mﬁa e tehfiR8lre gs I@a%dabout 7
in this application, the hydraulically-fornmed nonwven
kilogreglsg@milimeejerbe manuf actured by a nethod conprising the
sequentlal st eps of (1% adding materials to a

'aﬁrt?gsiﬂt%ff the (nzjhoa@i Regl qgﬁg atggical ﬁa\ﬂ@rqsw 8 Pagkaericorprigiteethe

Ler n
hydran.wé(aﬂ %P fnngHng{eF] éheﬁw a PHB%CB%F erl dlng[% 983 Pta\{q_iagseﬁlggﬁ%cﬁag(e 4)The
stenhzﬂ& 'gésV&&Jrsﬂge %Mage%rﬁbé‘hhhg 5e9rﬂ%atb|'éehyja%lu@aﬂ&omrﬁgn\x/&e@sheet The
formng section to forma web dewatering t web
steriliziog gasheayfoompiisegnseat stesam, e(tr@)en@ﬁ»uubhbrnag:otnbaatmlmf $u2h.
deliver the web to a pressing section, (7) pressing
t ﬁéhewébhea( yriligation pepssaghe prskaget pliodﬂcafs @wgfﬁgo @@@teﬁ éﬂﬁnperatures for

in

an e St e S e oli b PE P Pt Iashe Bl (Pt teed roduet

Y b '

DRRUTRR okl P ALk 1 A AR B0 g o o
in autoSib@igl at Kt eR@NELtBORIIRE] dobtriSd Sreqd0lcy MRS mGre20mbP &E&m tBrilization

an amount of from about 10% to about 95% by wei ght of
procesg ﬁéhwtm@viegwrg%ewhsﬁrgthetpgesmfyisgpzmo&ed anfheufgriheated steam results in

on-cellulosic polyneric fibers and the second
faSterﬁﬁ%ﬂ”’@%’“ulosm pol ymeric fibers are as described
C

manu aCCtAESrI%Ir a§Q€ea¢a%lo§3)ogg%\gg\? {16%§co%ﬂ¥\@%tﬁg st’?‘é&?@uch as polyester
fibers WO R-rGeltink BbigkSdf BbddO2AOPESIENE tHABE sk ih PtheSt ﬂeﬂsta{ﬁbemld RbnwPer Peet (2

about 50% by wei ght of the nonwoven sheet in its dry
definedsabavee. theayry heat anttisterm gertlibagion yrdeas pasl nreyutilizE highertsteritkation

non-cel l ul osic_polynmeric 25 materials are as
tempergluEEPHYEHS RGP ECENER TIPS Belizdien Mt erial s in an

i’é\ﬁ%lﬁ?etthy\‘éﬁ E)g eai?ﬁe r?é% b@(lhz&ugqugttheoe{tw rr‘w% oxgg%rgu%{geg Fe?n%ee from the
ackag@ SRdrvia§ ke st?sﬂ By EMpPisMiBhiAdthE BRKEIDAH ARRMas, applying a
P g-@31 Docﬁ Nuﬁﬁgfﬁgo7%3 F%lndlng(';snatserl%l in an gnnuﬁgy ?
vacuunuio ttne(paaikagelbr A Qobimationaif glate efnotdh@ethatswoven sheet in its

dry state may be added to the hydropul per. The

deieﬁgaWé £q f&‘ISh the pagkagrIgRt hedEPIeb o\ Ntieedieraetiashed for a time

I udi
sufﬂcner%q% rernﬁoEer tg a'( ?le Q{))(ldFSt:or%g?rngl aesgztagl?g]}l%q,nmen;g? ti,e-fam b()légne

secondd®EtiolBEn sdcBndlak & pre@&@’cﬁ)wm%&& W 5o R BEBIS bEl R8are inch to about 30
wet -strength chem stries, formation 5 chem stries,

poundstras g sqlaeThat dr prefapahiyf sz@bﬁut(ffassdda‘fdls eghout tn P@bhds at a pressure of
above), retention aids and/or sizing agents

-30-



10

15

20

25

may al so be added to the hydropul per. In one
enbodi nent, the nethod for manufacturing a
hydraul i cal | y-formed nonwoven sheet of the first
general enbodi nent includes a stock preparation system
and an apparatus for manufacturing. Figure 4 i$ 8. Number 20763
schematic representation of a first enbodi nent of &
stock preparation systemfor an 10 apparatus 50 for
30 poutBdfcd GblLidrg ingh. Ny p@uldnamleh Yl B8 1R ifABIHAE YR the PRA&Lar package
(see Flgure 6). The stock preparation system of
configitgnr e 4 i s basic stock preparation system 10.
Materials are added to hydropul per 12. Materials that
arg® %W@Bm?bberﬂf’ﬁ'l‘eﬁ'ﬁﬂlaﬁ’&e syificiglit fo reverthe ‘?qsh‘@éjtqua”“ty of gas. For
examprbo e Q/% IJM'!’T% 'bg gpcflraé( FE? %n? at%ougonesecowg%o 3%819 ten steﬁonds ﬁéaref%rably for

non-cellulo nmeric ral's
from aBldAG sEéané/QraQ&H keP@Ecohds. Imbmﬁnésmary%mepeneﬁb BNlh@%b&age
polymeric fibers, cellulosic based nmaterials, binding
configuraticer thad@niétn of gat h:ehre rémdded.she ittak eadkad el san dthé&anables
addi tives. The materials added to hydropul per 12 are

a@. afgheaemhdiment ?féﬂefm%@@f eAckadng auvﬁdfcefr 'swwr?sqa@*fﬁge

comp BGusR llheldRe L RERHRD e R RGE MERERTP RN e rooe
mdrcath% é@:@?ﬁ ésvt%s%%rtdgteglngm eﬂ:‘ﬁ’ﬂﬁ%‘w oPhcRfia, m@ahﬁﬁtl&rb@§ttaﬂ!@§ron the

is to be bl ended one or nore ot
presenfcu Dfmns pesagetidus f)luheﬁla&havdar&ant cfehdxveredertiatiol l@ﬁhderﬁih%st 20
where it is blended with the other furnish(es) and the
birénefael emaednet of tge tiklcaengrd egdbdiment etthe by dranbdallniermeddengpwoven

Afo0t not th another furnis
sheet Qe Do IR TR P e P el Cheo ek b Bb astted by
[ [RY;
method oo AT EBELNE SOEPH 1 Flinh BwhUE B ShaloBubl OV ERA b
materidls dtyied duthd [galobypdras foRea fmﬂ’thO(\Bﬁd!bhﬁdﬂlﬁ@the frSeerdm g hy&ir@)ﬂper to
If the furnish conprises materials needing refining,

holdingsmestys.d4) detmernactbe furnishdion theatsddihgrmeaaes oal fermintgteectiof tarfaimsdweb, (5)

ivered to refiner feed chest 14, This furnish is

cewatey e b £ B 0 vl e PoupBs aprhiodiehithhayeBin 3 Rigssig section

(7) pregsﬁ\grt \Aéégggl) ?‘%}’g"?’é %% ltoé%%*yllﬁgec (%ZA(S‘QEQ dtyw weé)n?' e m{atenals

added #dhe Hyﬁrob&lpér%o&&xs@@vaﬁt aRdes- dédlLﬂd&c%Bl‘}%aﬁfﬂbfer{drrﬂénSé%dQﬁt of from about
ot her furnishes, the refined furnish is delivered to

5% to dhoelrid%dh estghx® thewhercefem theesin it4 enete@ anal tdrobdmnakhdgsic polymeric
furni sh(es); and the blended furnish is then

fivers igyal] #0R4"ERE P18 2hett AP %@sgt‘i%?z weijght gf ghejngnpyen ghgetja its dry state.
The fsrg? g%nc%o S\M &o&m%ﬂ tliblg,- rensl gclrr]}d ngnhceedﬂsgsflé ;?q&érjr},'efnuﬁbrgrﬁiare fas described

Ivere

above, 2 als%roﬁgerlﬂ&%bb%e tr@rh%ﬁﬁovgrzshek%nuf-é&mea had Sarig@d drvRiRd to

form ng section 54 of apparatus 50 for manufacturing

ar hivy dereasdlilesdd dojyrfede meteriatoin o weouns iewtabés 6€% Bi geigk obihe

Once a furnish is enptied from hydro ulger 12, _ _
nonwoveq ai‘ﬁeit Bﬁapwﬁﬁfﬁé’wmesadﬁwo B hagrerigper- ol ieydidgsnicpfosic pglymeric

nd ition qj furni shes may be forned. The additiona

matena?s bed QD

J?%?%‘%CN € delivered directly to blend 5 chest

286211Qbsid sl rﬂ@ne%§tan gc%oun@§p Hes&k Foed @QEM%\‘ thghgnwoven sheet in its
addi tional furnishes may a ternatlveYy del 1 ver ed

dry state aay eé hdaved td ieedydedpaptr. Tde cdﬂierbssmmiedi fatedls frefas déscribed above.
delivered to refined stock chest 18 and then
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delivered to blend chest 20 or machi ne chest 22, as
descri bed above. As a first non-limting exanple,
wat er, first non-cellulosic polyneric fibers, second
non-cel lulosic polyneric fibers, third non-cellulosic
pol yneric materials and cel | ul osi c based mater|
added to 10 hydropul per 12 and agitated until t% ket Mufibor 20763
fibers are in uniform suspension and a furnish is
f BIERE matbh in HQIMUMAB HEaRHHBS TR Ak HoRwdvBit Sheet in its dry state
furni sh do not need refining, and the furnish is not
may bt edded tdthemnadieguinet The tamiol heteriblur s deberivddaoeé. or e, t he
furnish is sent to machi ne chest 22. The machi ne chest
2 Dtheplivpsengd eateRplp BFHY TR AR “mm@n@lﬁmw%I fikgren pwlers@ﬁdfor
ction 54

g us 50 f
meter s Bt P B0 AR o Bl P BB vt ‘e
chem|§t§&ech5¥ggléﬁ<§n|ﬁ)y mokilieAYaPdefiSkiOn gar@ QBsvle!, MtdriBPaiG R §zmg agents
wat er, first non-cellulosic polyneric fibers, second
may akobe actdedi touheoigdmp@pedrymeric fibers and third
non-cel lul osic polymeric materials are added to
hmﬂne smpweni Zheam%IhOda{@‘ nﬁ%]t'f@@FUfUﬁtai Hyd'PH@a|fY'rf®'@ﬁ§ n@m@veinr%‘heet of the
first m suspens [rst furnish is
e gef“?rﬁ seﬂ“bP?fF‘ﬁ? 3 “8%%%5‘3%9*’696’8&%%91@%”‘ éﬁ‘ifa%%‘tpé’iafualf"é ”ﬁ%%%ﬁ“ﬁ‘@g
y
Fare 4 PR Rete el o Fdy RegReRD Mhb P B REl Sren o on
appardt@ olf@nehneb@sing %Oxydr&hi@&]@f@ﬂﬂ@@rﬁon@@véﬂahéd @es FlgGre BRC Nihdock
chest 22. Therefore, blend 20 chest 20 delivering to
preparaipe lsyatem eftfdesire ‘Qiz bs%?cr &#@% msarh@ﬂn@mgﬂ ﬁ%aMsterﬁadﬁrarQ h@eﬁ forhgdiropulper
furnigh. O furnish is delive
12. Mftﬁr@ésé 3 afe(ﬂdﬁﬁd tﬁ@éq{%pug’ﬁw ZW%W?}EU |rﬁté]on-f§1u'o§|c @ﬂmqr@abers and second
non-ceﬁ@tﬁ %po@ﬁgrlccf%]e_ 23”'!\&? ritls %tsrﬁ% CFeunt eq{ t!) ﬁ{g}d?o pgr %qgc?ﬂetthq)rd non-

a I'tat bers are

ceIIquu@pcﬂMem: S58454) €88 I0 9 b@s@@i materiS€ GABiAg fnblfeﬂéléi&hd dhek BFRE ﬁhatersals and

This second furnish does conprise nmaterials needing
additivpsefThﬁimagarialgggideﬁItp' hydeederd?2 afewgtbatashuntighealfiers\eer ie dnifoon suspension

refiner feed chest 14, refined in refiner 16 and
amja%@ﬁﬁﬁ%?@ﬁdto refined stock chest 18. 25 This second

t flrst fu S
. IWhQ hﬁﬂsh c?oeé Qot*g%ne?rlsg ﬂ%ﬁegal ne EEP re mg esetfur£6 ma%E glenlvered to blend

vered
chest ﬁfo? RhcHHeened: B8 Rl &S Serdibd Mb REMGERHer Krhish&, BRAirnish is
chest 20 delivering to machine chest 22 also serves
delivergestohishdlthegt 20edas: ifipbledded wilethe ntleffumnishieb). and ke bfend&itfurnish is then
furnish is blended with the second furnish in blend

deliverga grachine et 22n B s Ibtolse sisered With ARt fyraishy Bieingrsfediepdifignish is

ceiver R Ha O ET a7 iy B RRE IO RB L 9 PR TRLIP el gae on o4 o
appara% 55 Q) maﬁgadﬁﬁrﬁﬁ§ hf/d?él.:ll&&h? fo*%h&ﬂ%ﬁ\gojeH hde® NeceltRuiid)g the
bl ended furnish for delivery to formng sectlon 54 of
dppafuatidhsomPrides mateeialsl haedihg Fdfinigg, audhyadrsamk ca@alobiy bask® mawrdais, the
~ nonwoven sheet (see Figure 6). Figure 5 is a schematic
furnish jsedsfivesagiie eefines feegchest & cldisduraiptvie dienepliveist taretiten i refined and

cotverf £ TSR SERoE e e P FRE b e Reuiley Brpesneige: 20
machmyaﬁ‘es?’ﬁzoqm IQ{O%%re‘%EéQQMth%&RQ%rREh or%ltl'gwu?nls%eé %her}F{rn@d furnish is

conpl ex stock preparation system 3 More conple

deliver&itt6 Blsnddthefia0 alhedit 8 YpBHGINWAR thel omet mdﬁi(elay drdpslbip@ied 8nish is then
refiner feed chests 34a, 34b and 34c, refiners 36a,

deliveregigp magwe, chesd 22N d isqotie ke biended with another furnish, the refined furnish is
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chests 38a, 38b, 38c, blend chest 40 and machi ne

chests 42a, 42b, 42c. Figure 5 depicts one

hydr opul per, three refined feed chest, three refiners,

three refined stock chests, one blend chest and 10

three machi ne chests; however, nore conpl ex St OGK..inunber 20763

preparation system 30 i s not I|n1ted to any nunber of

such apparatuses. The principles of nore conplex stock
delive Rl @PAEGANE @ResBYS trRdh BRAcHMe@n&s D2 It futhBh lsieRered /b IidaREction 54 of

above for basic stock preparatlon system 10. However,
apparatey @ feongiuiextugtoacivdprniepiaratred norswedneameet 3éee rﬁ?myretﬁe used

tg forma web with nultiple |layers. As a th

nGRSY 3 fh‘f’ﬁ“rﬁfger%%%%‘r“éhydmﬁ'é‘?r RN A T e e e hvcropuiper
12 ancpgddi‘(at eg& |Jh€?r%55f?]e ?n gdghe ad%?ona?fuprw}/sg%sorga lb%edrellv%red%lrectly to biend

SUsp
chest @ﬂé} nchihd Sesfd! 8 berb&d d0d e addMicha; frhibih n'faSl %ﬁﬁrﬁéﬁvely be
does not conprise any materials needing refining.
delivefGl @rrefirer fepd fheptstid, nefifed meefiree &1l delhest to3dimed ftbtkhest 18 and then
refiner 36a and first refined stock chest 38a are

delivefﬁg}t?a%%&hew%chwr%cmﬁtr%tasffqgﬁ%ipgqﬁq%e not to be

a6 PRl BBRA e RSP on L BSE B bt G Gesptuos
polymd&r® fibdrE Shird rﬂﬁ%gluf(’a@c B&]ﬁ’ﬁéﬂc ARrialf bﬁoséeild]&%ag@d FHERls a%;zﬁ:ided to
serves as ding neans for the first furnish, hol ding
hydrorulper 2Canfy Iagxsitedfunflm*hes'herfs afe it edifomesugpdrion afd ars'tmsﬁ @ faintag. The

section of an apparatus for manufacturing a
C@“ubﬁy Brsati meteals -thiviurnist do netrwesiefininch et the Triss ig et to beibfegded with
e_chest 42

ch
anoth%y:m; cl)'\p H’lh%rgﬁpresku ¥‘§”'§Hﬁf‘?”&‘ﬁ qué{\eg%estle\?ﬁd TE%?}‘S?? e cﬁes?EZ serves as
holdm&;‘ﬁ@an@ er‘o'lo‘r”gQ% fﬁm@g koY BBALG 1o fbtkﬂﬂ{g%e&t% 4 Qpa?aﬁérgt]l ?/ (f%hriﬁ%nufacturing a

materi al s "and fibers, such as thlr non-
hydraypediy fsenddnchivben sbeea«s@e gigged). t o hydropul per 32 and
agitated until the fibers are in uniform 25 suspension
aﬁ%ia aecggtmdiﬂﬂtlng arastple, wattiofirgen-cFhiosic gelproeri fibers.seeind non-
i 9 ?b not conprise an% mat eri al s needﬁﬁg
cellu 0?%?9 TG Moot Gnan-ce iRy BPY R ASterifla 8 agtReSe hyshigpulper 12 and
agrtate§ %ﬁtﬁ’ f;[)eerEE Aﬁ*@% &Q%‘-nég& Qrﬂjda frr ? rr'ﬂ?ndis ﬁoﬁ'rﬂgc}( Th%l?;?sﬂu n‘r’)ﬁﬁ k3loes not
ypasse I's second furnis no be

compnbé ﬁﬂdﬁ?erﬂstnbec&@bﬁh% fuit RitS ks bidhaed &kios @aconchbrﬂ@ﬁi Cffé@e%re this first
40 is al so bypassed and the second furnish is
fumlshd&eflfqll\weqvcetd bleod siesidiid Bieae Hieae20ckvsts td Rchine3heddd2 kBterefore, blend
Nunber 20763 Second nachi ne chest 42b serves as
chest qu(ﬂe?jremjg tREeRng hiestZR 8er¥es &S rl]waidlpgj mqﬁréq,for el ratlﬂﬁasrt Hence this first

furmsh%se&eﬂ\na%of tggf{égé Il?oldi rF]e qg lau#c}/ h(eydr)é per |Ssee(r:no pgd fﬁvgtrammr&%elluiosm based
section of an at Pra Ip
materid/4HE a&deh@@wdw?mgérrmend %Qt\é@vﬁﬂthé hs&& are ﬁeén%reh AsdeHEi S a

is delivered froma i ne chest to an apparatus for
secondfamigh &d¢roned nThisseborhalyfatnialutides abthpyrisé orareds naming vedining h&e this second
~additional water may be added to the furnish to reduce
furnishisieliveid; te eefingr depd Shest 14 &inedp (rfinar 16@pddefiveredig refiged stock chest 18.

o s B e aistt YR s MRy ef e Tl e <l P et 20

which efft%%rﬁm@@@lme@% thﬁ‘rﬂe chét ) MEHIahad: us déh%ﬂngwgcﬁma WhdsNgb also
a hydraulically-formed nonwoven sheet tional

serves AR b@dingrhsanady tHaaseahd @anidro  THadirdt tFdhadiblertide seh BPté@A@Iurnish in

biend chest 20 and then the blended furnish is delivered to machine chest 22. The blend chest 20
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additional materials include binding material in an

anount of up to 40% by wei ght of the nonwoven sheet 10

inits dry state. The binding material is as described

above. These optional additional materials also

include but are not limted to antim crobial na&s&&qh§bm2m%3

and treatnents (as defined, in part, above), wett

chem stries, wet-strength chen1str|es formation
deiweﬁr@&ﬂh&&ﬁde&;ﬁest N AHES sEHE dsTbikiMg maamsffbrqﬁémér@@d fiefsh NRling the

in part, above), retention aids and/or sizing agents.
blendeg fgaiﬁfefOGdellsenatod@ravgwlgamm beof meprraseiit fat mawfachrirgppadratiigsly-

50 for manufacturing a hydraulically- 15 forned
fmme%@ﬂ%ﬂﬁ@ﬁ“@ﬁé@?Fgweégre 6 i ncl udes one forning secti on

5l4igum V@X ScrhEmQtBQ%%gst é%%icﬁ%{ Q?é’concc err%d ment g %%fl%p@?&%raggne system for

ng section Fmng Ssection
an appaP{@r foﬂﬁanhﬁ@tu%%@tyd@ﬁilcéﬁﬁk?ormfe@Hmve.biysh@@p @ﬁeas;tébﬁ prefaration system of
Therefore, in the third non-limting exanpl e above,
FiguretShembriercstpibustonk phepdetiansgsted 30.oMore lkemplex Sdck baparatng system 30
section forns a first |ayer, the second furnish

inc'udeeféwpwl@a °¢ SRS B ot fiong Steringnies garipcareinesock

e S0 pEUSE SRS ARROLEN 0l LT, Tl WERIALBE LS,
hydroﬁ%leﬂ Weerghnte@ F&Hgﬁbshmqgf?ﬁei(sotﬁregtraﬁéd 6N R&is, %%n@%h st and
slice or cylinder) 52 to formng sectlon 54. ?
three rhaxhtlb oheas; fdueterph@t ueretkx stik Prepdratdd syt Bk @otSahnlteQﬁS any number
(not pictured) or multiple cylinders (not pictured)
of suchhpgpatgti/sess elde pincipss ol mere ﬁwmq‘:)ﬁt@k Pigparaineystém dhare similar to those
est 42c (see H
cutineg B PR P PRPAGOGURTBAL. (AR e PRty Sitrgealon svstem
30 ma%ﬁ’@@s@@%a‘*’@rm a?’@aﬂ‘&(h'ﬁ%lt@eﬂ%kk -llayer sheet or WEb
ormng section 54 may be a Fourdrinier, as pictured.
Fag athig n@blins@gtek&in§ dafkBynddks ﬁorﬂnfeiiabsilcﬁddw&feh&/ﬂiebé dRLacied to
cylinder (not pictured), rotofornmer (not pictured) or
hydropuinen 32med agilated unfl thertbers freat uniforot suseadpion ermfir@rﬂavpmmrormed This
ven Fabrics, Staple Fibers," Encycl opedi

first furﬁ%%??éwof CSEPRITCEY BRETHORIAEP BGYS THPFQTEUPCHOR, femast 342, first
refiner\jgf%)éi'[(aglrsl%ﬂn oc@tl,ﬁ'es@zwﬁ‘]bg &sw l/ﬁé/o |s$9§?ftjrn hras r\dt o be blended with

ersey 'S 1 ncor

anothe€fltrighe trierbiBrel hlére ARPUD BaAlsh Qﬁ‘pa@éédtahﬁ §1erﬂ%t @Fn%ﬂ qfs&ielm%%% to first

al so -35 Docket Nunber 20763 "Paperboard,” The Wl ey
machlfﬁrﬂ}w I42ﬁp gifptanaghin@aekiege ngvékesimiging gypansSec bfitstEdnish, Ooidmg the

. 717-723 (John Wley & Sons, Inc., New York
first furNéWOWﬁJ mry toadirst fprinigg ﬁ&ﬁ;&g}% ap ag;@aatqsr{orl m@u@ﬁynqg@ﬂydrp%ca!ly -formed
[ pplication by this reference.) In formng

mmwo%%c ?%n 54, the furnish flows onto a formng fabric

V@ Ihi RSO B lelivEi@WRE 1Rdt hABhinIA4 @54 §Wdr@§ul®\v' @ﬁ ls@Phptied, water

boxes, foils and curvatures. The dewatering nodul es
and segint own-yedtlesic padyrderic filgeran(afid mogsibih ethératatéraisand fivees sldh sk thirdl non-

conti nuous web of approxi mately 20-30% solids. A scrim
Ce“ubwoafmeafr fitegse aregefiqcrie gydfqu'Pﬁfa'%Qta”d @@1azﬁﬁz)ur=wﬁ3¢ ﬂb@rs a@cﬂa@f"ft’W

t ni LI
suspensmn ?n aogecondl+urn|sh W? rinﬁ 'FPW steﬁongrfurwelf ﬁ%cm]oeg E?t cHx]npnse any materials

i nuous Wweb,

needsng%hﬁﬁd gherefo®, gc&%@fm%ﬂ@%e&t%4p %e&ﬁgpéfiﬁg' &b a5 Je%rmrgfgwed stock
section 54 in a process known as "couching.

chest 3Bieare\wethsedd. Aacthie dedsedfulmas 1§i“1d\&btbemea6@ﬁ$thtaﬂblﬁér|ftﬁmsh Therefore,
strength of at |east about 100 grans/30 millineters.
blend cirefb4¢ & Bi50 EiPapred ot thR ceFon trmish isiedlivarest te detond prehinsichept 42b.

secti on 56.
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10 In pressing section 56, the web passes through a
series of presses conposed of sets of two rolls. The
two rolls are pressed together with high pressure to
create a nip. The web, along with a continuous felt,
i s passed between the nip; and additional “ﬁterob§arwmba2m@3
removed fromthe web and transported into the
continuous felt, resulting in a web of approxi mately
Secord@rabRRe Sabiizds serfsse hbiihdEL ifatkthe(s88ond @frhidHe Aoldidd th®dchad fumish
bel ow) may be added to the web in pressing section 56.
for deiyBry The segetr forsningtsectiod el aneppadtus Bor denyifastyrisez bidenlidad-formed
%éﬁing section 58 conprises nultiple large cylinders,
nonw y be heated internally with steam The web
Pgré‘r%%} %%é}%&ﬁ/e%ﬁlﬁhﬂ %g%hi%‘]&e@tﬁg% :Ia %%f’ﬂus for m vt Eufacturma a
hydrauli@alR¥ARES RinRoved BRde iaB@tiodBit@ker hia¢ be!SRied ¥ohﬁe9f‘d91ﬁh @d feduce the solids
dryers, which transfer thermal energy to the web
contenhrérh eloriut €% md @s0ew axg0. 0058, Webaddifibna Wetereaticlwobr additigrianfiper dispersion
section 58, the web has a solid content of

Also. befspt b rmidtefsjvesioromatiiee wedst Wew ab@fﬁjweford@wfaﬁtvw a

hydraup’a)fli{r—Pogms rﬁ:otnivc\?\\jr_%ngﬁeeﬂggdl gglﬁagedlag 5% %{?ﬂiﬂ t?%kw{.?g \txgeﬁe optional

addlnoﬂl%a@rﬁ@ﬁ%hdts?‘&ﬁ?& Hwaﬂ&lqu 8% a0 ke Bﬁﬁrto £, Lyswe(midt Uﬁtrl\éaﬁonk&en sheet
cal ender rol O described below). As ‘suc

in its dyrsteak eThedinaing ma;epdn ises dasdibghaboay dhe&fopﬂ@ﬂwdeﬁsnaonﬁatbﬁms also
the web and results in pre-densification (as it
includeyeit gregiopimited toraptindiec il dnatdriplg )ﬁn%freaﬁfh@ta/(e%deﬂmﬁ: ngr@s eapove), wetting
section 56

re a
cnem G St Bl e Bet bieie SR Se Aoy DaeEgn (sgerned.
part, aﬁ@lé ?elté@orf&%%nﬁfo? i rg;rager%é densification of the web,
el |n1nat|ng t he nee or a separate breaker stack. The
PFigurd 6Msa diadbartirh Q0 reppys @R Stoh ©f &patalie 50 & RBMSLctUriny b Sydddulically-
ot herwi se may be from about 100 pounds force per
fofmeq rlon\«_f@uen shreh i oveitdes PROBMoLsREtoNfSEr Clewpper. abma@@ 50 may
Pref abli from about 150 pounds force
COmD”F? ’ﬂ%rﬁlt 3N PER BN GIFSUR" %05“%8@1‘{}9559?‘6? céfogesa IaVGH@é‘Ihe PiifEhor web
f for
formedQ:lry ﬁgg{rgtrﬁgccﬁ T;ﬂ%r@gt)ey in tﬁquh%%gbz@gﬁa&t%%ﬁ%ﬁ% 91 %%9@%{% delivered to
the flrspfeﬂrﬁ!ﬂtﬁsef:ﬁHnG@mﬁaﬁarsl b ahe 406 fuRERdlieNEd %Yﬁd@c&nﬁ%r%@ section
i ncreases chem cal and nechani cal bondi ng, reduces
forms 4 $rcerddiawss avdriratatus 50 fands atwo-layedweteorahestor el i mi nate
tlntlna and fiber tear. Drying section 58 may include

i RPYeg &quurej@ they f%‘?%@ﬁg&vsrred ggoqgg hgﬂdg%@r %ﬂqqréi?wcfeh§mh as slice or
Cyhndet %b% ‘%”mlégagegt%g 52yhhiﬂ&§ﬁ§adg£xes é)nop;lalétbr?cllg as rv\)éfl ? e ie sliges (not

picture @)V &MIE@IB QMBerQ(noFHiJﬁﬁéd rr@y g@\a’éé’éj% déh@er%u&h%@urﬂ!ﬁ% ﬁomﬁﬁmlple
hard rolls create a nip through which the web passes.

machinb’ﬁh@ﬁs 4a, 420, 4ed deed Figorees) toheuitipter fotndrighsestiodegofictirénd soverlat apparatus
reating a pond of liquid binding material. The
50 for”l?ﬁtré‘l‘”i' Everusgeef Pfé’f?baﬁgr&*rﬁéﬁd'oi‘ At G137 Prea fiestsdriaied of aiewreer Forming

sectson ’ tn\éagglsé EF % Enﬁ“ e a c I;I,nd? ﬁ% iRg%redglro ofgrg]e %8%)'1%@4% o |Hcémed wire
former V%F SELRY). V@b&@hdp&aﬁ hﬁ&m%béﬂfe@ﬁ& 5RLO FibBe ‘é’ﬁ@clopedra of Polymer
regnator 59 may add binding nmaterial to the web.
Screncél'h‘r&f mcmbvagg Thied Bdiiod) 2008, \@atinde®csd. bedsahone wiled & Sons, Inc.,
nat or 59 nay add heat-seal abl e coating nmateri al
Hobokqﬂo ?‘4’1 rgayh whith is inpetmpprated 4 isisintrety dathis igplication by this reference; see also
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materials may be proprietary ethylene vinyl acetate
(EVA) based fornul ations or may be comercially
avai |l abl e materials, such as AdcoteTM from Rohm and
Haas Chem cal s, LLC (Phil adel phia, Pennsylvania) or
Latiseal (r) from Henkel AG & Co. KGA (Dussel doifuyet number 20763
Cermany). Heat-seal able coating materials are
designed to allow the web or sheet to be sealed to
‘Papedbirer THE/RyiEabi@iopSdiCdt Faskaghy r@abdlogNSachmy®ition10papeIr717-723
15 thernoplastic material (as defined, in part, above)
(John Wiileyok fens. Inat feew ¥drk. Nele dorks exdilch sl iecogomtdadnmgitsreatirely iirethis apwlieation by
_ desi gned to be perneable to sterilizing gases,
this reﬁéﬁnfﬁ PRy 9&8%‘8%?”36? edurysh QS e AIPTINGyariG Whigh moves over
dewatmﬁg %gtgéscs%‘:ll\ ds Jugﬁoq%gxeg GONNKE glﬁ Q&rgé T(hlﬁg%zaqg(m?;ngﬁuig 9 §I0w water to

ressure-sensitive a
drain ftohﬁhél\@bnc ahB €sRGA a@ﬁﬂ%us%bb%p%ﬁale@ 200 %EIRE C h &kink F?uatenal
significantly affect the air perneability of the
definesh amnneoly iestovg Ineg be advad jo tRSLoNtIR@uUE oapDSIrtning lasctiaroﬁp rlihseostinuous web,
_ base el astoneric resin and a tackifier which enhances
either wiieer eyt W'mo’vat%rﬁb RE Gl S ’i?g‘P‘c‘ﬂﬁ*tf'IOV‘ 'ejB¥ig saiign 54 in a process
known%g h%ﬂ&?nsg tﬂ% vgd 3 c%gc%g}i wel% AE)ga et erS ceoss teinsﬁrjl L%nﬁw tat least about

ba S PEginT AT XK
100 grgr%@o mmtﬁle%é%e TRAHoRd dr eBREES wddak MQxUér@éjﬂo%Fb%smg section 56.
pol yor ganosi | oxanes, styrene-butadi ene rubber,
C trpoaxiyd sdcteh 550 e enepdsudsatlioaghen sauibd@ bresses composed of sets of two rolls.
pol yi sobutyl ene, butyl rubber, halogenated butyl
The tWP u‘B'Bérre pr%ﬁ%R@@ﬁ@r yieeh st toreae §pen éhwthalp@owmntmuous

o N R L R S B TPt 0 DA 2o e
oeg#éﬁs f
R e e ege O S
below)&‘é@bé@@de@&@ﬂaaweN%Ipaeﬁs.iKg e, 561 nc., Hoboken, New
Jersey), which is incorporated in its entirety in this
aﬁ;ﬂ Wedat themdehyergdp grying é¢€épre$ﬂ: edrying 7t @cﬁ@l@emprmgwmélhple Iarge

. t antinicrobial materi
cyinds B A RE) WY T REBa e | Trogiap PosEn e CBTS sy 2dditona
t I
oSS OB RIS R g v
through &ir @dr$, whizh Oxijer the@izEBidrdNo e G&b ANBHLOEonBLiEl NG vABE AL Ge end of
After the web is dried in drying section 58, it nay
drying wé@ $Bhihe wgh hased tidientenolf keprédnat@aP@hder rolls 5 60
clude one or nmore nips and further densify the sheet

VRS £° PRTERTEEs DU STIPBAS ™PEC A ® o (ot pitired),
which rﬁév b%rlgg(f o p9.4 J!e%ﬁ %JW%; Qﬁ %%% th&q%plu]dggcﬁe%ggqals ?c?rjﬁ?a? tc1 calender

[T neal 1nc oun orce
rolls 60 dé@é?lbe@l_ﬁeﬁfv@ r A0Len fifosRAB O ck LELQIeQ aue&vdior dofpRBEion to the web and
lineal inch to about 800 pounds force per lineal inch

results gyprerdersifipatied @s @ lotoprsf priomto aldenderirR 6f thowetd Sndremseeprpsstire at the nip(s)
| ineal inch to about 500 pounds force per |inea

in pressingegection 2P @anderat pidndes. gips Weﬁ@sw& 4tyg seoms @wp%%oa?wt@ pre-

dens;fsc%[)on ({f ﬂg]gv&g lf’ ?n&tt%eggég QOglsép%S (t:é br%aljer sta r%o LI'Me gre-dens(%{cat:on

pressueBPOE Baisidef r%@&r BMErwisa 0 %E bl @bd R 8b0 HARks FOEDSY: fineal inch to about
properties (including surface (e.g., linting and fi ber
1500 ptuads forcamer lobdl dei psedgratfiofirort Beutveso. poak énaketer kn@hllisch to about 800

pounds force per lineal inch or more preferably from about 220 pounds force per lineal inch to about 500
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60 are commonly conposed of steel but nmay al so or
alternatively be conposed of softer materials such as
rubber, polyurethane or other polynmeric materials or
cotton or flax or other naturally occurring
cellulosic materials. Calender rolls 60 that usgoﬂahwwmazm@3
hi gher | evels of pressure, nunbers of nips and
tenperatures are conmonly referred to as
pounds Eperpeaines (eh SPre Jahsrnakehe Wab InSrefdd s BRYhid3Card e hdralsdnélng,
enbed or forma scrimmaterial (i.e., a material wth
reduC%ﬁﬁhicmwwawiPMWWnae)rectuee ervior wishnais linding addib¢ritesmal | ayer
i mpart stren th, Scrimmaterials include but

nDIrSIREPt BYEOTSE S PRI SheBIte R e HEEF At roe
cylindeﬁ/ﬁﬁé}.lrﬁﬁl d]r P Hrg)pe%ﬂ%olp é@l a?st%eearsmyﬁ’;el%s {]E ﬁ@uflegc g%pray shower or other

| or onwo
devicelTRt £&ikcrSssf th® ﬁér%l@&reé’i@%&t%ﬁdugﬁ%ﬁ& (ﬂfe,webrﬂ)ﬁsses Material is added to
(Pensacola, 20 Florida). Scrimmaterials also include
either priothardes pidbe Wébnredig b @oupd fiquitigimingonaganiandhe matetig isthen absorbed
open-nesh |aid materials, such as Bayex(r) from
into th il o ekioas dEaTBER A1eci DA TR o q ST BIOYE] e, o Redisides ofthe web

are sprggéml h.tll1enm§}er‘§'a‘f13 d(':% ﬁ\gngtl)s]%rbeg n?ootge erEont of the

ormed" honwoven sheet
C deﬁgﬁsgbhd?@b@ BindiRd rﬂﬁtbr’i’dl to théORstC Bhd Mo@%'n@ateﬁi@‘ iy BEdidsEribed above.
fibers and cellul osic based naterials and has a
b argtregnatal 59fmdytaridbéad-restdibiel cobiing catanibl tathe WelSthealeatdeal@B8woating
25 The binding material is as described above for the
materigly gy beg%’élﬁ@rv ctirisoel Ve AtetatT (FY/Abbasad fegnulatanserringgly be commercially

avanab?em Fri nSEFUCO %Eﬁo “l‘? ﬁgrszsuccglﬁ Pﬁ%rﬁlgeﬁ%gbgkgﬂ%@%a Pennsylvania)

or Latlﬁal@)’fonﬂqQ\@Q G PO, W@aﬂx{!)us%@l@&rﬁ‘b@rmaﬂﬁl Yishi¥hiadd GRBQY materials are
natural rubber or other nature-based adhesive,

designpofoyatdwiyk wethbrahéd & bepbiyd bl diteophiemds, s@ineX v leghemtahyer of paper,
ur ea-f or mal dehyde, thermal nelt adhesive, -38 Docket
themeRl?ﬁ*l?é‘Faer'@'?(é%deﬂw m@éé atbP\e@éPméfFﬁf matetielr Hedt-sealahid epeting materials are

trea met i ber,. crosslinking agent,
also g PP B G MG o RO B R Sor e s B fadr ey for 2
hydrauwag@smedlnenm@? sfgond general enbodiment of the
raulically-formed nonwoven sheet in an anpunt of
f Eﬁ@f‘ﬁg&bﬁdﬂ? nEaQ/oaa@prammseAQﬁée RyhasRt GIHA) Rhtetid & RO RAOVER PSA added
sheet in its dry state. 5 The non-cellulosic
to the wibl iy nat exnected toesiosifieantly effecidbsair heyeehbiiy ofe honwordreshietr $tany PSA
non-cel | ul osi c meric fibers of the first general

compoyis T TREE @ bﬁﬁ‘?@%ﬁ@ Rl FE)%‘? @ehyBT Y s eatrh ap §b'h%‘19fe‘he
e MBS, T k63850 T A BB ol oo

resin |n&ébkﬁl&@ﬁﬁ@lﬂ@nﬁsmpfbsﬁsaﬁdlLQieQEturaﬁQ@bétr, BRBLEREna R bxanes,
The non-cellulosic polyneric fibers are present in the

Styrenes@wme g@b@rcarbowmwtmbumwem eibbey dhrolyisbhudydd ey b Uty rutvbet,
nwoven sheet in an anount of from about 5% to about
nelogeRigy, LR Lalle Sk HQ'YWS bavec AdHHBVHINdTRBE e ittaripre. gihylene-propylene

or ethy%ﬁea&g%?rﬁ (ﬁlc&%tg Haq‘ %/df suc% ega%%nﬁ deea}%ﬁﬁ?s /[\clj'hesav Corrrz]poumlis

evsecond
Encycl&¥89 & PaAter BBYncE @H@Dféo‘ﬁﬁof@‘;ﬂ WE&ut;émﬁédéON/&gne 1, pp. 256-290 (John
honmopol ymers and copol yners of, for exanpl e,
Wiley p%iny.dhefHohokepOepaktsey), wipich ‘yamard@fate@(ml ity lestC &ty thehis application by this

pol ycapr ol act one,
reference,)
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pol ycar bonat e, pol yuret hane, polyvinyl acetate,
pol yvi nyl chl oride, polyvinyl alcohol, polyacrylate,
pol yacrylonitrile, iononmer or blends of these
pol yners. Exanpl es of polyolefins include but are not
limted 15 to pol yethyl ene, polypropyl ene, Docket Number 20763
propyl ene-et hyl ene copol yners and et hyl ene a-olefin
copolymers. An exanple of a polyester includes but is
No@hprédnaiot 80mdyaadp @htingdbeydl aaeritie bRPpFkRANRY S defhd@iUin @a absve),
the chem cal structure of polyethylene terephthal ate.
wetting\pheavetliep| veet-sifenath chesrigiriasr formmtibuchesiishiigs, chagadtenistarintoditiers (as
. to Surlyn ) which is available fromE. I. du Pont de
define ity 22°%fd e@BE‘PﬁéW A YISHEGEYYS Del aware). As al so
d I
e o el P bR OB TR R ot e g, Gaer o
60 incklfe &P RIbRBIRYS aRBYIHRS dBTsIFENE Skbet QB thidkREd CarbB@METhe pressure of
materials are as descri bed above for the first genera
Calenc@nrbttsoﬁﬂnmwtbe fretnabout €00 rduods forcd pes dakahimthe rladus 1596 wpyrids évrce per

, g fi bers manufactured from cel |l ul ose; gb natural ly
lineal gt Brpterakly ro@appyyt 6%'?06”%{?@? P%ﬂi*%eaé@?@t%@w PH0RLRfigfRIGRRs lineal

inch oiljﬂggér%gra%gfﬂtow(oa%?ut 2?@%0&1% ]prc? P\Arfﬂneal lnch to EOJJ&uchssforce per lineal

ers manu ac
inch. €8lehddr RAEsERE) taaletiedld AteRE& M oPGont SloltHsas locabout 205°C, preferably
materials. The 25 cellul osic based materials are
from aprue8€Gtio abput I3eC. sedondr rglel’%m‘aiy cesateacinBihtsudce bilkimprove the feel and
hydraullcally formed sheet in an anount of from about

other egties '&B’S'ﬂﬁ SRS (5y9: \)\Bfiﬂg [#pd ter teR aprbaitRvian fainearebi Ralender rolls

o0 re T soRUPHof Sl a oL BP ER e PP PRepeq e saigmatrils sve
bS‘éi‘,gﬁ LBRBRe orREEF SRR mbieRGE & ARG FTBLES bifbalRy B&

e ad eg to ;Hg noﬁaoven ghget of t he secénd ggnery uring

cellulogtrinetdiiaie ntalender38ls BO Gaelse Nghbadve @ 07 @ 3ssurEhumbers of nips and
hydraul i cal | y-formed nonwoven sheet of the second

tempe'@@fﬁé‘@&ﬁ CogYTIsB M ireiesrec t%&%ﬁuﬁ%[vfée'ﬁ?fépertl es SI m I ar to t he

GSREPT R B HRRES (A ABGTRE o G 3700 RRTB A toggerl winan
open sp@&h’é t%b %5 a@én gc{dmgﬂa@tﬁ%ﬂo lﬂngarggt%%A ngérﬂt%atgﬁlsqg@%&e but are not

O grans/nmeter2, an alr perneabi

limited &tb@léb i9R- w@@hﬁr&in@oﬁéﬁln‘ta&nala,l’buai &s \mﬁ$ﬂm&fhb|ﬁoﬁjé{sté}fMa%from Johns
| east about 10 Coresta units, a 5 formation of about
Manvi”ﬁ@@@\f@'r Coleradp) amvtyloa nbavetver inaferidls fram Gerofdvefided CririteyinamfPensacola,
Florid ﬁa east about 99% Additionally, the nonwven sheet
oriaheSF B PR EE OB B A L S fwen HEFLHRYShEerds fgpen-mesh
laid métérsg]sts%gﬂ ésoBd%@ﬁ‘B% Sé rq%])%kup e ,cgrll'abr:é E(Srgﬁd Iél)érad New York
dentificatron and ta er - evi ev

TihiaSektyd paisd aaxbddyné‘noéfm%dn@amwy mra%rt%ﬁs,r-fommmomn Bheet
surface energy level of at |east about 42 dyne; this

compri@a;rb‘eldinemterialsnoeacplemst golymererihemeed tdigosiqirasert miteliald anddks a
nonwoven sheet. 10 In summary, the

bacfef'ﬂylﬁrﬁ%a&ﬁfftsﬁr'wf fiearERPoH S oven sheet of the second
gﬁ\g%ﬂ%’ng %%Pglls ag aIes n%é/d %ove % %CFzra ee(r%ierglyemtbhc? mﬁr% LFRe\aA'E)irr\]tgng

auses rau

materidf @Rk d&ghcﬁatep{sﬂm é%%ty'r’@te%ﬁl’a@lené d’ép@ﬂn@@pmdlé% abhemrRY0
to 40% by wei ght of the nonwoven sheet in its dry

copolymer}, polyurethane, polyvinyl acetate, polyvinyl alcohol, natural rubber or other nature-based

adhesive, polyvinyl chioride, polychloroprene, epoxy, phenol, urea-formaldehyde, thermal melt adhesive,
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state; 15 b. non-cellulosic polyneric fibers in an
anount of from5%to 40% by wei ght of the nonwoven
sheet in its dry state, wherein the non-cellul osic
pol yneric fibers have an average dianeter |ess than
3.5 micron, an average cut length less than 3 5 .a number 20763
mllinmeters and an average aspect ratio of 400 to
2000; and c. cellulosic based materials in an anmount
surfac@ fredtihenndkYal irfd@%elyheneh@hdd, Bifidet NRr, RRBYBMENagBREREKfie2E blends
inits dry state, wherein the cellul osic based
of suchaﬁie:timgiheger@tjﬁpweisg@ infthédoeecendrgamuidl @oborireeht birtbarnydraulically-formed
cellul ose; naturally occurring cellulosic materials
nonwaoyel) eptaRat 3R L eGB! Pttt 4ckr v 5ot of fhegigpuoven sheet in its dry
non-wood fibers or blends thereof; or blends of fibers
manuf actured from cel | ul ose and naturally occurring
Cehd MWnQSIfosRBEIOHER] fBers Mﬁs%b&rfﬁéﬁ%b&%&ﬁﬂN@ﬂsﬁlh@-@éllulﬁa@ pcﬂ,rmerlc
bacterial filtration efficiency of at |east 98%
fibers Jhiee fing gevevee amisdu@eint. Ghe cdreasdigoskt palyeed frbeishnevdmrmjemge dlameter less
material conprises acrylic |atex, styrene butadiene

than aE%%pmqn amhMeLRdE S¥ideny rI%ﬁs g\ @?qup %m&i@ﬁ@ﬂr?ﬁ@ran average aspect ratio of

about Q@lt térga EbThep ngyp)é\éll EOélF pﬁlgrﬁ%r%tﬂg%ggrg gYeggrﬂirgtp% gecomJ1 genéral

embod¥dry ¥ tﬁﬁ/ﬂydl‘ébllcglf Lighed HQA\%QQA SEORT SNEnouRRA¥Ym abau# % to about 40% by
Docket Nunber zb763 phenol , urea-forml dehyde,

weighttdh e madwonel dheatdhigsiry gate SAIdicftaﬁzﬂly.tars easomeitabowd, e inat-gellulosic
surface treatnent nethod, binder fiber, crosslinking

polymefigdigrs ofiteacserdniderenese! epbediient (eg cafise BlynRieingletngdwenapolymers and

sheet .of cl aus n the non- ol.ynmeric
conoh TR & ETRI SOy GBI s BB B LI GOgRRPTe
polyca%héfé fi‘:@%urQﬁanePQAl%&@%@:&lﬁ@Cﬂc@Wﬁ §cﬂ9Ad¥ ﬁﬂ?%‘c@hol polyacry
pol yur et hane, pol yvi ny aceta¥ 5 pol'y or cf
polyacy@hiritd, Ryibmaéloe Bilaals of méiey;ﬂ@hwyllsatfﬁarﬂ:ﬂesﬁ)@bcywwé uﬁdilthderblui ¢ not limited
i ononmer or blends thereof, preferably polyester. 4.
to polygthgensoprhduaprernsh eiepyieste-a8lyzns eortlympre ped ethiidre o- olefin copo!ymers An

cellu ic fibers are orjente
examolh A GO S AEesBE R [t o FRRTyERe tffen RORROULHE & R chemical
structu(\t';]!e?t?f@a p@ éﬁ%’néte\l&' %Q%teOf f Qér?ltggleloﬁ an %ﬁ%ﬂa/ JEEE?J bult Fs(?xot%ﬁﬂ%ed to Surlyn®,

neter nwoven et o ause
which BEIIEHAENE | [ PAR\GR INeF BB bind @SRy BlimiRAInTBakkdrbit Ys ako
at least 10 Coresta units or at | east 90 Coresta
describgdint tse firdt gefMnd emborimendthes meakllufsicobms e fibensiobthe perotdgeneral
nonwoven sheet has a formation of 1000 or |ess. 8.
emmm?ﬁ@tﬂﬁﬁﬁﬁVQWe%heet of clause 1 wherein the bacterial
A eﬁﬁd B%F%f frﬁ éj:%@%}(e és deéc‘{rlﬁéoea%%ve f%?t(l){% flrgtrTgete:I?rgi erzlm%ng\ﬁgr%nme

eet o ause

ce[lulosﬁ’c[ beRbEdaterddn ﬁ%tléﬁémé@amaﬂﬁﬁa@i@r@@f@n@%Iul@@!’cﬁ n&t@faiyt f8urring
first general enbodi nent, a package (for an article)
cellulogyaryaterials selected from hardwood flbers softwood fibers, non-wood fibers or blends thereof; or

state.

(c) blends of fibers manufactured from cellulose and naturally occurring cellulosic materials. The

cellulosic based materials are present in the second general embodiment of the hydraulically-formed

sheet in an amount of from about 45% to about 75% by weight of the nonwoven sheet in its dry state.
As described for the hydraulically-formed nonwoven of the first general embodiment, additional

fibers and materials may be added to the nonwoven sheet of the second general embodiment.
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conprise the hydraulically-fornmed nonwoven sheet of

t he second general enbodi nent; and, as descri bed

above for the first general enbodi nent, a nethod of

packagi ng a nedi cal device may use a package

conprising the hydraulically-formed nonwoven shegli@fimber 20763

the second general enbodi nent. Also, the

hydraul i cal | y-formed nonwoven sheet of the second

ge@netatauraiedini mbnwmyn SRetoh e fsahdl s@@drddymbdamedOmay have

met hod as descri bed above for the hydraulically-forned
propertigfaibipets tehwdraulstivtiranefl inprytovereshestal the fidstadnenelsmbodiment, including

E SET ss tensil e stren
out noEIEH (R had PR A A Ll grRYeiopio HPYCaY Jepeaareen o
t t

eSO D 5o 0 LS B IS LENSANR, S RO B e
formattoll @f 4R 01M00or 168 Ghd & Badiidhl flfatic effcRneY alBdst BIcBEBPII AdBifionally, the

drying. It is an inportant production performance
nonwograghaettreayibs piimed. ZBickprinting madncaedst is hat limtad to prpdt idedification,

sheet to be run fromthe form ng section through the

securates Hd@gtglicﬁﬁn a%talap%eﬁﬂent SIER1S a@ﬁgewqeﬁ T@tsﬁ‘@gra%ialugormp? nonwoven sheet
h
may h%\%g s%ﬁéc%%nérg)éxgé?npl alé Sex%\%&outén%dy%xgﬁ% P)‘é}% fe&_giég g&g&&d to enhance the

printadli@n gaeehwovksiwed as follows: Any cellulosic based
materials to be included in the handsheet were refined

t 0 s406a@She hasauiedgdednedToewaeh bhdeDS ithe seeahll gPaed etmbodiment may be
Nunber 20763 based naterials were refined in either
de“m%ﬁk%ﬁﬁﬂW§WH@P@mﬁFsk at a plate clearance of 0.25mm for

0 m nut or a flve inch rotary refiner
1,
g&%ﬁ% %?ﬁgmw?%yfd% r@” 'Ye minutes. The test

SQeQ)inH'ﬁ@ m‘é@ﬁal@b&rﬁénﬁb%ﬁit J?l%orft 'S%St& 4@@5@\5%?@ bitde Mﬁ@om%gt in its dry
of fibers to weigh. For exanple, for a 100

handgteeet produced with a 250 nm x 300 nn1VVII|ans
handsheet nold, a total of 7.5 grans of fibers (on 5 a

dby "ARePYHIPSIHRAINEYIc fiRess el ghedn! ofiee X% 9¢P% buelsht Hiée nonwoven
adde 0.the | per bowl of two-liter TAPPI :

& ante 8 s B5re8 HroGe Rar g wotee oy facur<apglemeter
als t t [

P e U e b S
t hr estio st 400tt@38000r 2,000 revol uti ons. For additi onal

di spersion, as needed, the fibers and water were

ptl 'gékglopig pasef matkdple ingnamovnief nrmtttele 7600 t@@\@@ht of the nonwoven sheet
revol utjons liters of warm (80F -

nt
et BB BB S Y~ e RBSP e b AL e o
t ha‘cengFo%?b}é\@FaﬁJo 3er£{ é’é!ﬁmﬁos‘?ck}{?é{@rﬁmgie%é fo ﬁﬁ&rﬁv%bd 1€ softwood

pul pe ers an er were t oured I1nto
hanéisde abn-wBddtiberd oB bledds @lerddk, F Bend@ St WS ndnorasililcd K’@m thRlose and
liquid three tinmes vertically. The stirrer plate was
t henatpralyl eedurdigaagtinesid ngaterlsa corner and renoved. After
f|ve seconds t he handsheet drop valve was pulled and
WU ﬁéﬂ“wvwge@ﬁaa bertca! e sliiegment ot B0 Pk n,
2. V‘t]hterﬁoﬁ\%%erpgueg dfg cla elrv?he[:e tﬁé Eﬁ@ngbéq?te Jfgﬁovr\%ayig%ssag:[ry Ifﬁex s?yrene

e snoot h si eet

butadicR& B&polyMas b@b@&%@c@@nﬁr’“@coﬁ@ﬁﬂ&f polyDRtHARE) @5[2@%1] acfe@aﬁé"%gyvmyl
on the wire screen. A couch roller was then used
alcoholf theitral ewbbeie ofher mabde-basad sttesite, polydnyt didoribé, cmblyeﬂorqm@er epoxy,
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The wire screen with the fornmed handsheet was then

rai sed; and the wire screen, with the forned

handsheet and the first sheet of blotter paper, was

inverted onto a second sheet of 750 g/nR blotter

paper. After two minutes, the inverted screen WaSuet Number 20763

rai sed vertically, and the two sheets of blotter paper

20 and the forned handsheet were horizontally peel ed
phenoDlLifeafdiRaléHy e, FRFEL Melt Ad1RsiGE 6@HAGe GHRRINt Altehd AJukSk treatment method,

paper was renoved. Plastic wap was then placed over
bindertfiaer. ¢rensiinkia lgand ddviier cabidndsferefof.r st sheet of bl otter

r to preserve the percent npisture in the

e . J Ur . .
3 CORITHB N & RS b hesio PP GAT TR IPHE ST Tosromheololsfn

X . i _ F
oo DS DSEL 5ol L LRO I SRR 5y G b
polyvirdf hioned, @Bt vikyRSEh)), p(ﬂﬁachEQVMﬂ pélﬁc@%ﬁh@, bnomé&2r BBk &lereof, preferably
Nunmber 20763 TABLE 1 2.5 mcron 7 Mcron 18 Mcron
polyesianofi brillated Northern 1.5mm PET 5mm PET 12nmm PET
Lyocel | Bl eached Softwood Kraft Conp Ex A 100. 00
CcySPFpHOE%O\@”fb%ﬁf piriaue hghesin the 1emcegoTorRy k< fivesrareriented.

50, 0 Ex E** 100. 00 Ex F** 100,00 . Ex l.e
S AT R el 9% MO PR b e T80 2 g S B 19
gramsfmefel: 1895 GaddméeB0 14. 00 14.00 Conparative Exanple E
and Conparative Exanple F each failed to forma
6. t &strabivevehands bietiise Bwitosipie abiwoeerbstaapiaean A f2ragutbility of at least
Exanpl es A-C were then prepared for wet process
10 Coreglp gpits@r atdeasefidesteaditt ng. Wthin fifteen nminutes
atter form t hapdshee t he formed handsheet
7 R b b DT E b e PRt f R o DB or ess.
8.  DrfdioniZRAR shl BRI Bl feif AL BENeralitfoBbn SRGENEES & 1edsibs,
to obtain test sanples neasuring 30nm w de and at
9. | Bastond3enendcosiglautamBithirat Bk Yorafol@r shetttid pringed. t he
handsheet test sanple was peeled fromthe first sheet
ofurhpiBicree ps frepied ghrye fiir fedicst grnemnepogdnent, WeeckFem&ir pearticle) may
e i nmobi
r

oo PR TS0 iy T T e MR SPES) . o

above for the first general embodiment, a method of packaging a medical device may use a package

4.

comprising the hydraulically-formed nonwoven sheet of the second general embodiment. Also, the
hydraulically-formed nonwoven sheet of the second general embodiment may be manufactured by the
method as described above for the hydraulically-formed nonwoven sheet of the first general embodiment.
EXAMPLES — SET |

Wet process tensile strength was determined for various samples. Wet process tensile strength
is defined as the tensile strength of a sheet after the sheet is couch rolled and removed from the forming
section but prior to any wet pressing or drying. It is an important production performance characteristic,
as it indicates the ability of the sheet to be run from the forming section through the pressing and drying
sections. In other words, it indicates the ability of the sheet to be couched.

Comparative Examples A-F and Examples A-C are handsheets formed as follows: Any cellulosic

based materials to be included in the handsheet were refined to 400 CSF, as needed. The cellulosic
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handsheet test sanple was placed across the top of the

pl ates and fastened in place. The | ocking nechanism

for the nobile plate was rel eased, and the water drip

val ue on the 300mL cylinder on the A12971 was opened.

The nobile plate was then driven by the wei ght @f ..ot numper 20763

wat er accunmul ated in a catch container under the

wat er drip valve. Wt process tensile strength was
basedheCHibE @drel rafingt ARhe3 ARBYRASAGe 4Bk &1 Jdieci®lrdnct bi & Bs rof

wat er present in the catch contai ner when the
approfiagiels Aewinuteg ot a fvarinsh eotdny okieer undehbadvst appraTesy five n$'iutee The test

_strength determ ned for each of Conparative Exanp
S?EC'”R-”#’aaﬂ%Fam%(%ﬁtsgfer)x“rwgl the 3reupy i deets 9 WFJQBLE‘”?XEW% for 100 g/m’

e AR, Ul 450,60 U Rl 08 AP o

a dry WoBbEzs®) W wdiieg e 51 fib6r8 SlelelhenSab@Ng e pLBL3RWTY 2 t\@m} TAPPI
Ex A 282.00 Comp Ex B 131.00 Conp Ex C 186.00 Conp

StanddFst plpe2 220000l Coeqn B FES0° FDwétnovdsatsorddesihietit bulpdEongpl, &4 the
F** 0 (no forned sheet) Exanple A 338.00 Exanple B

pulpingseyplongs NtRisfip e Ee330d BRfeEReAnp RS I tireeBitiphes 90PG rgyolutions. For

additioﬁ% ﬁzsggr% !:#lagﬁeegeggqe%ﬁng{s Iagd \].Cvl leJrew Se F?“Qp%d%{effa{o} Egdgtioﬂalt% minutes or 6000

revolutidng€se handsheet s show si gni f| cant i nprovenent in wet
process tensile strength, conpared to the values for
aT\haltp,d'&dweeftwaMw (40°FLOWOk) ofatetr ves ther stdenRithciinbidetsha, ensuring that

ynmeric fibers (Conparative Exanple A at 282
the Wagf WEWHF 2Bt tﬁwreaﬁcwamd deipedifibers aldveteovere Hen sewreshitto the

'] ul osi.c arativ
nens I8P AP R ER T PR R PR TR B Tiar pote ves
then pdilkd §|Egdﬂ19Iﬂ/ to Q%J)rhé’rla9§ Fe%opéH Wf@rr five sddoR@' ﬁeﬁ sﬁ&?drop valve was pulled
resul ti ng mechani cal ent ang ement w f e second
and thaeuped dibdrel b ater Wredaibydtatb dinf Wreths puis 668 tatdiddd b tHe@vire screen.
these surprising results. EXAVWPLES - SET ||
The Sn@QW}fﬁeé’f 7 (st sERet w138 oim’ibiptter Haperatas slaeastondife tg;pgmépemaddsheet formed

ont i nuo densj t yet hyl ene fibe
on the W|re screen. couchqnler was t enyusg(?to flatten)éhe ormed handsheet onto the blotter paper.

The wire screen with the formed handsheet was then raised; and the wire screen, with the formed
handsheet and the first sheet of blotter paper, was inverted onto a second sheet of 750 g!m2 blotter
paper. After two minutes, the inverted screen was raised vertically, and the fwo sheets of blotter paper
and the formed handsheet were horizontally peeled off the wire screen. The second sheet of blotter
paper was removed. Plastic wrap was then placed over the formed handsheet and the first sheet of
blotter paper to preserve the percent moisture in the couch-rolled handsheet.

Following the above procedure, handsheets for Comparative Examples A-F and Examples A-C

were made with the percentages of fibers (on a dry weight basis), as shown in TABLE 1.
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specifically, a sheet of Tyvek(r) 1073B, avail able

fromE. |. du Pont de Nenours and Conpany (W /I m ngton,

Del aware). 15 Conparative Exanple 2 is a second sheet

of spunl aid continuous high-density pol yethyl ene

fibers, specifically, a sheet of Tyvek(r) 2FSBTMyet Number 20763
avail able fromE. |I. du Pont de Nenoburs and Conpany

(W1l mngton, Delaware). Conparative Exanple 9 is a

sheet of nedi cal - grade papesiE specifically, a sheet of
Neenph Paper | 28bmiglon 7Gierde | S1BMILd4, | NavahvtiabddENsrhem
Neenph Paper | tbmo. PETABph&@EE] t1ammGT gi ayoceB0 | Bleached
Conpprative Exanples|7, 8 apd 10 andj Exanpl es|38waQi
and B3-34 ar¢ handshgets fofned baspd on TAPPI Kieést
Vet hpp@orip ROA |sp0020 | For mi n@l handshegts for physica
t est TAPPl Test [Method T

10

15

Corp BB, "

205 sp- 0 10800

i ncorpeirmExdlin its entiret

in this

applicgat

on by

t hi sLeermEshde 59.08 fdr i ng

hese _ha

dsheet s

TR

Test [99BREIE™T 205 spd030008s

faol.l owed

with th

a)

f ol | pRMREXEX¢eptions e kEX-OR/unper 20763

R BRI d 2000 ' H4%%%AQL—Qb¢é@ﬁ¥4g}4;__

SSgC \=AN J‘%B"fr 21%0\0': FHH —HH e1 p%e ! hc?r fal 2

handsEgiRie G L 21007 T 580 [t 20100 ~”I%004 o400
%

Comp& TR @RERLISE %ﬁ%?({%'rag af 4040 ﬂ)rn]T 2k tagfé%P?\u%F%/et

wel ght shee er additi |nder ferla
abyhparktRg axghhong AND Shdﬁ)@@\bl& A@’\we_ré meh ﬁﬁﬂar@cf fofhvdt Yldc&d tensile
the specinmen to 2000 nL and disintegrating at 3000 5

str engwmﬁt"ﬂmtwihifa‘lﬂleerf mibetes Pignidimesy the bardsisyee t@é@memMndsr@et and the first

ceed 50, 000 revol uti ons fi ber conponents wer
sheet g ofip@arerti5 g E?ﬁetﬁRﬁﬁ% AT GeTE PR A 6O Tsia! rle o obtain

test saP\}Sgg &Q%uﬂr@d’ %Oenmldé &la at %E%l%&ﬁm Ion? Lengegdsaltje after cu‘itm% ti?f handsheet

t non- ['oSic
test safBlehwidb p&dI tRASEHS firsmsh &t bﬁdlcﬁter peloe PN blaWET & a‘Ft'Ph 38 Gvet Tensite
first, followed by larger, |longer fibers (such as the
Streﬂg@eT@etlad Tihe frroeilé eidosebie grekiyee piaes b berig 2971 fweariyckedagether. The

en followed by even Ilarger, longer fibers (such as
ha”dsfteﬁ*eie%tﬁ?mreje wafhp'%f@fﬂ Pﬂpﬁéhecfoppeﬂtw@%arfdu fstgngd injpfacgnipe locking

mechaE 5{1 ﬁ‘o?% m ﬁi@b E)létta ‘I'? ge%gge%?angirt?% vge}ta n% %tilueofzra1 '[R%%dég’ﬂ cygnder on the
A1297R@%{£h&9 TfﬁQ aRb i Gas thdheurisd RY Feigt: ¥radhs Bocumulated in a cateh
perforated stirrer was replaced with a three-inc

containepenietthadeatesdripvales. . WiRegaedi tergilcatadth ngs rebdréedit gacaB0mm based
couch roll was replaced with a four-inch Speedball (r)
on the milftgesyof waigr pragent in Sﬂepaétgfamiwr phessse hﬁgﬂdsr@etﬁeség@vm@brslteep

t d of
5 L8R P B 5 S P 28500 v
Exampfeb @J@:‘s Abordbd ﬁ"anﬁAﬁBE" et Bey relirded \aULd r@prlegenpérpém aeﬁ ofIe %}a@rggtles tested

and then using an overnight drylng period ands

for eacvagmpler ansferred fromthe bl otter paper used in the
couching step to a sheet of foil-backed rel ease paper,
and a
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drying ring was placed on the handsheet on the

foil - backed rel ease paper. The handsheet, the foil 20
backed rel ease paper and the drying ring were then

pl aced in a Euro-Pro convection oven at 200F - 225F

for 15-30 mnutes or until dry. Rapid drying is pgcket Number 20763
possi bl e because of the percentage of non-cellulosic
polymeric fibers in the handsheets. Regardi ng bindi ng
material, for handsheets waglea bi nding materi al
(Conpar ati ve Exanples 7, WeamdcewT&mbiExanpl es 19- 20,

22-23 and 33-34), | a bi nder| saedith (graemst) ¢p was added.
After drying, the|25 handgheet was transferred to a
new sheet of foil;backed riel ease paper | The bi ndi ng
material was preparedEby di | upgnm t heibi ndi ng
material to 5% sol| CdspEnBdi sti ll$e® wat ¢r. The anpunt
of bindi ng mat eri abomwEx Bg éeb.0las_cal cul at ed. For
exanpl e, for bind ﬁgﬂmﬁxﬁrials22&ﬂQan amount of 25% by
wei ght of a handfes®ExG 1R (2o frmeid shemdil ght of 100 g/ nR
inits dry state, ‘8RR OMOfgg%ﬂofﬁiaﬁe@(osol uti on was
added to -45 Dockagimﬁﬁh%r 207 he handsheet; for
bi ndi ng mat eri al s-EEERE Bgount 566902806 by wei ght of a
handsheet with a Eéﬁ”}?'%f: ght— 88800100 d/np inits dry

E%Ies%b@ UéIDF]%TJek; a&f-cehllﬂ&lc ;%}y]sn%} yﬁﬂe%@n?‘@gcoﬁ’grgo%%eﬁ]u%s cQ)%Iymeric

handsheet .
fibers. FRARGISIAGR tthedk Barﬁsi%eﬁish&v §|@ﬁ"\°ﬁ:§nt%pr&xe§1’emn RERIEE tensile strength,
Approxi mately 50% of the total anmount of binding
comparﬁaitt@Wﬁahfuewdg gilaadsbeet eith 00086 sfi tikefirghon-tedulbantbireet fibess
i nch Speedbal | (r) rubber 5 roller was then used to

COmpraf Ye BREris r‘\r?a?%%ggfm @ndfor # ARngishasewikalRp% 9EEE secppnon-cellulosic
polymen@ﬂge?fg %np%?ﬁ\tgté}grﬂplé Eg %’[ﬁl@\le)r ’ThF s&dst&n a‘?flﬁx%mé){ {]i]gﬂrst non-

amount " o ace
cellulo§id SeynAg fitiepd én@dhé rBd@ing hﬁc%ﬂﬁg%hﬁ%lemém {iith hbgschd rloﬁ rcelluﬁssm
drying ring was then placed over the handsheet and th
polymefriofiberbmekediribat eabsee papesing rdduts. handsheet, the
foil -backed rel ease paper and the drying ring were
t hen placed in a Eurof%ﬁwpé%%v§gfﬂon oven at 200F -

| f fif
283115% ra%ve I::lxam%‘l 15 % ﬁrste %ﬁ%roﬁgoﬂtallglﬂ é:%'f H%J;%_\ h%grdgrée%t t(ﬁ)ﬁi}gﬁne fibers,

specificiiid alsBadt @fi Tyeskel @73HTRIAN S FiH ERCE POARRINIRGSS ancﬁé&n@d’anf‘ny
re-rolling, the sheet is returned to the oven to

(Wilmirfgtan| Bélavgirgli ng as needed. Regardi ng cal endering, for
handsheets that were cal endered (Conparative Exanples
700"83%969 Bgmplgrds Exeear teetod spungidzentpggus h@h@amsetn u@mﬂw@ne

, cal ender from \Weel er
mers, SRl S e LR e PG (R kPP e R G Ergpeny
(Wilmi g,qqgg]% (This pilot calender has a % 15 horsepower
el |ance ty Master gear notor with initial 1725 rpm
r@dipaetved BxadPieOpaa sHRERS Fidtical iy esoer, fsh&McAly 60 he P REShah Paper
force per square inch gauge for the |ow pressure gauge
85 o/mapgde PER148- aBiladBdropdiasdah Pper. be. ( ﬁ@harsfw&a@gibhch gauge

f th L gh d | l'ind
s eRi (O 2o par ?ﬁ&\e'eaﬂ%ﬁ%?@?3u\°»pﬁ'4§af%%n'ﬁ%&e5%?ormed
based Jn(’]tA@JPI AYfapbd sk 3020‘ i a'g@s%@gtﬁ for ¥ B 'ie'zc,gs of pulp." TAPPI Test

stai nl ess stee ender eac

Methoddi Z05RbH@P lsaxﬁtﬁrpzm W htifdty iiRE abdRatbh B0 mwatiren&e! QOB these
heat guns each with al um num
handsheets, TAPP| Test Method T 206 sp-02 was followed, with the following exceptions.
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20 heat deflector shields.) The calender rolls were

lightly engaged and the notor to turn the rolls was

initiated. The heat guns were also initiated to heat

the calender rolls to 90C. After about two hours of

heating tinme, the tenperature of the cal ender r@o%ﬁtNumberZO?&

was verified with an Extech(r) Instrunments M ni

Thernoneter (with an operating range of -50C to 380C,

C®ebdraing @6t sheviridh, RELSESIFvbibMin®h sfbcBRh of NCE5 § RBisture-free fiber, for a

tenperature of the calender rolls reached 90C, the

handSh@aw'trgw b@iswﬁgéat o 8@ y/in%; diberdpmamdnts verec@igberter toryald 1. 95gram dry

lowed to turn for about five mnutes (to allow

We'gh’tﬁqsetég?réﬁ@@” % BP’Pgermtef'@é’éf‘Pyéqw l'ibri un) The
hﬁgge%%# &isAt%‘&’fon Vite ol 4R Eﬁj pe Sé)em%er? {o lzir%fdis?n(?%q%ing at 3000

orce per square

rpm urﬁ!méiﬁﬁerﬂﬁlhdléé € &lspe'rsfé@ ot Waaﬁcée@ a6, b@ﬂrevo-ma@nsb‘ aipelshe EéneH‘@ﬁ/ere diluted
then feed into the nip through the slot in the safety

to 140gmainch Brie-redudied 140As L aydropuper. tSmalerr shottdrifiberg [sutthes the fost non-
four tines. The cal ender rolls were then -46 Docket
cellulogigy ﬁ%w?@%% i 8§1‘ @b%@?du?O%*@Sﬁ%ﬁa@wé?etf aiva weresHpoEiistt elpwed by
larger, qpngﬁrqlbess such Q geacon{ fong cslgzso&ﬂc g\l\fpwr{cﬁllb?rﬁ @dagﬁ Cﬁpg thCeH éc}q&\‘éqsd by even
larger, tidhgd ABER ( 55%@53 tp@ﬁwn@ﬁion]-cem&w%ﬁ Oric ftﬂa@%d@g}@?tﬁﬁetem thlr’%/ seconds of
Corrparat|ve Exanples 7, 8 ang 10 and Exanpl es
agitatianatcB8d détwaer e aatitiensftditfetehesizrfioeessi ng condi ti ons and
5 percentages of fibers and binder material (on a dry
WBESAiInchAssIEpKinga e Slgpdaid pheinTinBtrieragd stgwgs SpRea! Withghree-inch
Nadno Nort hern Eucal yptus Poly- Styrene Acrylic Cross
open-Hadseltding M cron Mcron Mcron fibrillated Bl eached
Ug a!?cﬁﬁbec BufrRdhen Y & e ﬁé’d%@lw b QBur-ih S rubb
b v Rh fenceff cr oA lR 0 bt 2w C%?Q‘? rubber
rofler. 55. 00 7 00 10.00 13.30 13.30 1.40 Cal ender ed Conp Ex
8 55.00 7.00 10.00 13.30 13.30 1.40 Cal endered Conp
EReqp0 impOr@8ing 3. m@smmemdﬁr@ﬂuse@xanpl e 19 30. 00 25 00
7,00 10.00 13. 3.30 1.40 Cal endered Exanp
3645 e s *?S‘B%F %6'6@@9 4 heayyweightsp top. O&e)stmoféawsﬁa@r i flamping

oo GG B D S PRl

transfefzad 66l el editerpspanNba ide 26uBRAg 2ep BQ: shefQf AbLRedBIBE paper, and a
13.30 13.30 1.40 Cal endered Exanple 33 20.00 50.00

drying 30y W8 Poed Qathe heddsheet onBxealin bark8AreRB3e(BpS 0 TRONBOsHREt, Ne toil-
backedcrgllegs%dp%;raggnd the drying ring were then placed in a Euro-Pro convection oven at 200°F -
225°F for 15-30 minutes or until dry. Rapid drying is possible because of the percentage of non-cellulosic
polymeric fibers in the handshests.

Regarding binding material, for handsheets with a binding material (Comparative Examples 7, 8
and 10 and Examples 19-20, 22-23 and 33-34), a binder addition step was added. After drying, the
handsheet was transferred to a new sheet of foil-backed release paper. The binding material was
prepared by diluting the binding material to 5% solids in distilled water. The amount of binding material to

be added was calculated. For example, for binding materials in an amount of 25% by weight of a

handsheet with a basis weight of 100 g/m”in its dry state, about 10 mL of the 5% solution was added to
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Conpar ati ve Exanples 3-6 and Exanples 1-18 and 24-32
are handsheets forned as follows. 10 Any cellul osic
based materials to be included in the handsheet were
refined to 400 CSF, as needed. The cellul osic based
materials were refined in either an 80nn13|ngIeDg%§mebm2m@3
at a plate clearance of 0.25mm for approxinmately 3
m nutes or a five-inch rotary refiner under | oad for

the had{peaXiorBRidRl Ynatdride intBnkHo8® of FHIEhY vRSdht ofSREHINBE WIRS basis weight of
obtalned by first determ ning the amount of fibers to

100 gfvmrngth dryBgate, ebaahl rel, offtior 5% sd@On ganidetmrisiapdshegr dtkioieding

250 nm x 300 mnm W | | i ams handsheet nol d,

ater e B o 45 TPasPEet o T BloPEnaSordigmlop RIS ARRIEWPRIBlY 50% of the
total aﬁw'o% tg'ﬂ;(r)dmg %teﬂal%a)é g@%}g{?\ton? E}éé g’f)th Vﬁ%gshggmﬁhﬁcgmcﬁ@peedball@ rubber

ers were thena
rofler Wa&Qhdnius&f to TR binding Rekadriel iRy kr@%éndsg&@&h%rﬁghéﬂé@ tﬁ&QErned over,
- 90F) water was also added to the pul per bow, and
and the mqumg@mgwtoymrhcmgmenah«am réecedlon tidethérishie msd afiel intatrerhandsheet
re pul ped for three mnutes or 9000 revol utions.
with fhr%?”e%\d‘owmgowa|waar@beiﬁquc?ﬁm thshanddige@nd the doilfdpeled selepsgpaper. The
hands%%ﬁ)gr{e S ke@ l#eigagg p%%rr oatﬂ grglﬁ%; Elneqrwere trherm?%d ?ng% To ngectlon

revo utlons
oven 20BERF - MRS HNBBoAERLS Jr@nﬁl H@ hﬁé}Ql%b%%me@%lnq(ehe %ﬂe%u{hb A&hdsheet may
that the water line was above the wire screen. The
be renpuddomd rd-tobirts ingondle wartaee smedtietd) ttepow redbling) tie shbe is returned to
handsheet nold. A stirrer plate was used to stroke the
meOVP1GUWﬂ‘¢HW§§FFPﬁ§s vertlcally The stirrer plate mas
r.an

| R nd R PRl of  BRGRRUTFUCRBRHF Faadgy o ond 10
and E)Q%‘fb‘é@% M'ﬁb@@ gggl@@ﬁern?d@eﬂ\bb% a@&gdp%dpllétgglgﬁc%em VW@E?&IR

were al |l owed drain, wth the pulpe rs retal ne
Compdoy (Kdnenanbd, mlcﬁgmee\ras ussBhe csemat the Sdndnestt @hisiph@ alshieetas a %
of 750 g/ n2 bl otter paper was placed on the top of the
horseprypidishance Dfty Magldr gegnmetaewithiiniéal 5726 e redpced duddhypmonrpestire ranges
tten fornmed handsheet onto

n used to f| t he

rom oY Rl ol b sohre i e P AIFEHE CRSPBY fata0-10.000 Bouncs
e ARRHLSEL 8 1 N ASEL oL O RAE SRR gl H e e
inch difra@e pistodds altttdendredic aRbef AsBReBNAo shie @Ialn(égs $#64) cQéAr rolis each

blotter paper. After two mnutes, the inverted screen
with 125 di%ﬁeéﬁé@ﬂd/@rotninb\dﬂthyandm1%ﬁ@aﬂ\/ﬁé’o@ BEéhenat grﬁnsmladt withraluminum

aper and_the fornmed handsheet were hori zont al

neat ol SRR T U EPIS BPIE LAY FIRBOSHTIBHIT BPIHS L i s wes
muUate@Qﬁ%&wg gggs vze?gal% %tgéé %;hte%h %@55 r\{\@lF e(?Ctheggk? Ut &A{g}%ours of
heatlngtth% thk @n@&td@&d%%der%ll& Wat Peifi&ROLR E&!e@ﬁ@ RbtrBRGR Mini IR

sheet of blotter paper facing the exposed top of the
Thermdn@etérdwitned cherpiiighenge of -FAY b GBITE deahiaatds emteridsivity df 0E5E Vince the

sheets of blotter paper on each of the top and bottom
tempera%@ of wp gﬁlgaieg rﬁllsare¢(@pq %fa‘cvaia pept s ingre qﬁ@fhvﬁp@@d the calender rolls

were a??m@?? I%%jm zflor at:al'ougf eorﬁ"ﬁ]uges { ooarllgﬁ th% calergslcgy%ﬂ%abga% 3%9‘fmdr qpe

een seconds an presse

hydrauiREEveS G4 uRpb Gl HpHEed & '?O@;?Haﬁm&cé bér%@@a‘f’e é&ﬁ&ﬂ@é ade? 820
pressure was rel eased, and the fornmed handsheet mnt
poundstfbree peatinezhiee) ganfeatiledt Tier hapagpest wan trea cded ofo thl eip trepugh the slot in

the safety guard. The sheet was allowed to turn through the nip four times. The calender rolls were then
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15 and bottom was renoved fromthe wet press.
formed handsheet with the two sheets of blotter
then placed in a

on each of the top and bottom was
220-vol t,
screen was | ocked and the forned
two sheets of blotter
bottom was dried at 235F for five

1400-watt Norwood handsheet dryer.
handsheet w t
paper on each of the top a
m nut es.

The

The

paper

One sheet

'E)og(gteh&umber 20763
n

stoppedfl Tht RdrlisHeeNARBEMMNBS fr61B BRY & thef daRARL RO (SWIAE: i04antB& lightly) with a

f or red handsheet.
small gigtdt of bl ot ter

|laced in a 110-volt, 1500-

The formed 20 handsheet wi th one
paper on each of the top and bottom
watt WIIlians

h SR daBevedroges t&ﬁﬁ@ﬂ Tist Helhb 245 g EERotin (B Cgparative
l{)f%gese,gﬁg ? ngons and

Examggl&r ﬂ%qij]?ﬂpé%%@gr%plgg - é& %g t’i?@f wg’rlg %%ée w?nlc he

on each of the omwas dri e

percert@fRds B fBEHs @fd bifcRF mfa@ﬁm IENIS
pre-densified (Exanpl es 29-32

8hks) [ @howWMBE BABLE 3.
pre densi fication

occurred as follows. TheTeﬁHESheet of bl otter paper

on epchh of 7t he 18 op Namd Bottren nEwdlyptéje PhivandStveret | Aamis | Cross|  Processing

r e no\Rien (I9gong Misien ¢ flydlate Bderhasiet . TheukibanmBdediaeidsitse eitnker | Condition

was t'omeam § d2rn #%@m1§¢ﬁﬁ$1y 216nm A pil ot [cal epder

from YeelP6F | FHIT) | Conpany4Kal ampzdo. M kchi gan) was
Comp x| 9580 pr o- et | \10Phd handsheet s.| (38iks 182¢ oft 1.40 1 Calendered
ébmmaigpdpr P04 57 Wes PPhdd ahoye ) THeldBllpddat jrol | 5140 | Calendered
Oma%ﬂ% ntlyvie jed and 8Wel potor to tulkn f hel 98¢ Calendered
Example. 19 %T,):ogg,aom Tt% 1£.§0_.,f auns lwere.al &0 B30 Loy ¢ 1‘40 Calendered
Exampie 20 [ 30,001 2500 L 700 T 1000 1 7 "o b ae 07330 3 ho .3.40 Not Calendered
Example 2 | 41.0 'Odﬂ;l O [ 2009 T T L . L T T | Calendered
Examplasy |50 T 25,00 00, F ot Y TTUHG.000 Y 1330 133 ., | 1401 Calendered
Examble PPET0b 200 P17 do B 1680 qeieds 10T TS ves e S 58 ™Mt BT Caendered
Exambied b P U T UITETIUS Yl B‘G.OOL X TeT n_um:L CT (W lg{j'ogl I Not Calendered
Exam@®&l @by T afige of -oUGT0 S 00 U T R Not Calendered

EM SSIVity 0 U.95). Once the Tenperatrure of—the

cabreptive Exnpts Besamb Eslarblés, 1-1dedneat agwasdsnedtSiormed as follows.

deactivated; and the calender rolls

were allowed to

Any CEE'WS#P teerd maieriats ¢ be/civded it s hgndeheal wasevefitrg te A)EPRfe ps needed. The

tor ach e |br|u The 5 h
celiofiOhasa et et ﬁ?@  Pleb i S Stk
approxﬁn%é‘& QﬂHgLﬁeécﬂ%qyé g)t

was Teached eet was t

draulic | ever was

¥ 8Pl rarneytidramm for
r;pr%Hr%Q §ndfeplﬁéoﬁfo fa%érgk HA%@J fsv% %‘J es The test

specimieh W@M@dﬁanﬁd‘d&)y&n‘s@&etérmmmbh% ifietoy fit@rab deig heor shedie, W}'ﬁ% 100 g/m?

allowed to turn through the nip

four tines.

The

handsf@aﬂ reerireqd withlal 250 wer e 3a0hen Wilkiroppedshed reidha rotks h@e& gnms of fibers

moved from one of the calender rolls

to whi

It

and blrgaﬂg?t%r&ﬁ if a@ﬁt(q:ry:) dwfetﬁhté)as@ﬁn@rq w%%wgg ul e fbgrg wars tg?n added to the
pulper chvﬁ szrace§|' ?)&HF!E %%deﬂ@ guig%e%OO%Lt%%anQ{?H% gl %twg er Baspa?ﬁo added

on eac

to the ﬁufﬂ)@r W"aﬁl@f% blibieglcyRands Maaled. PhemdRRSH %ht@ﬂw&@ﬁﬂ%&qﬁtﬁee

on each of th

with the one sheet of blotter paper

e

minutet oPtah@vdigiot® Mcagdditiehdl dasersion apneedelt theifibérednd fraemaete pulped for

handsheets still with the one sheet of

bl otter

paper

an add@?f‘aé’ﬁ’eﬁ”%‘ﬁestohéoot‘]d?i’oé'ﬁ‘d“sbot tomwere then placed in a

h urésc nlé!ﬁj?%ﬁi?e

the watbf I@%Q@oob@mgms 8dreenl THEQLindAHER Qn(h@&{gs.rbb‘?@ﬁ'\gn %utr&l ifto the

bi nder nateri al

(Conpar ati ve Exanpl es 3-6, Exanples

" B0 Bl AR P B g v

handsh&etoldl 14 stitker plate was used to stroke the liquid three times vertically. The stirrer plate was

then pulled diagonally to a corner and removed. After five seconds, the handsheet drop valve was pulled
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and 24-28 and pre-densified, trinmed Exanples 29-32),
the binding material was then added as follows. A
powder - coat ed steel coating board (with dried I atex
| ayer) having greater than 45-dyne surface energy was
used. One side of the fornmed handsheet was coatgg*&hﬁngmﬁﬁa
bi nding material, and then the other side was coated
wi t h bi ndi ng material. A sinilar procedure was used

and thé plilpe2idiadrs BEH wAETwesd diowaf to ki), WoT thesliQ fibas dsdieaty the wire screen.
Usi ng a syringe, dllutlon wat er was added to the area

The sronetit diis of 8 Bl sheeaf 750g/midentier reoermas plesationghet top ofttirehagiisheet formed

of the handsheet 300mm r ect an
on the i 590 AR RIEb S Dirits B BN aRee ot RARRET PRy sty paper

The wzilt,zsz: m(h ﬁ)ﬁ?'écr I%‘Fﬁ @\Q&lm%s heﬁ Fasgeg eanQ %‘%ﬁﬁé%%g Lvnlﬂhe W&

pr e- densi on wa in an
handsiSdéf &dcnheerndt sﬁéét &flﬂldttk!r ﬂéldér WRLinEXSESFE] & &lodndMBtet bIB 0ol Hotter
side of the handsheet was added to the 25 steel
paper. dg\_f@t wagniddesr He inFertedisower wataaisddtvwerticaly gand thelheaisheets of blotter paper
0, 459/ cnB) 250mm by 300mm si ze handsheets with a
and 1R lodre QRGP MBI @W”&)*We'eae%hhﬁ WGRESTEN- dP HIPhSIRRobivo sheets

of 750%?3%%?8%&&3%% éstlﬁont Sé)\(ﬂg?ar'%it &vg%o%é\en\xesggeﬂs? of%%ttg@apenmf the

formecgfaﬂgsheélbﬂmtthegd?ﬁieoﬁ}fs,lo@'ok tdch Qlﬁbe\/\@tb%ﬁter%&r fac'ﬂw% t@%‘(l&%@d top of the
Nunber 20763 added for the first side; for higher

formeddendgshest. (e. g., approximately 0.75g/cm pre-densified
127mm x 216mm handsheets, from about 0.3nL to about
1Therfprmag hendplisst vt tae twaeEeeinri Bltiqropper R eachiosihe &ipgad botiom was

bi ndi
piaced LIJSA %Eed% %N 56 {c])g w’ﬁ présg,sp%r?%ag%agfs gta‘l&g%%{cg PR hsguaraﬂcfgf;?ugﬁ for fifteen
secondé@h@fhe@@reggé@ a%@%hur@@ RhdeNBr Q@%%ch IO HRber@fieen seconds. The

bi nding material added is a function of the 5 density
pressucfwasheesbt @hd thé\fdrmmmand@ﬂalmm tHaQwo YRR T BIEtRE baper on each of the top
nerally requires a greater percentage of binding
and boﬁ%ﬁ &3 gMoveddirmdhivejivesss.densi ty non-woven sheet .

ol P Rlee Pl B SGostey BETE v By S LR lopan aeim was
then pséé%d%oc?ézoNQN‘ﬁﬁodi%lﬁMrMo rh‘aﬁ‘dsﬂée? ng@ NS L | cﬁé’en%@sgrﬂ&é%‘ and the formed

Omm handsheet s; and i ndi ng teri a In a
handsk@ﬁﬁmmltheuvpo Ei&e&twblbttelg%ebyn &h githe ©F abd IO MO YR at 235°F for five
sheet in its dry state is used to coat higher-density,
minutesy r @negripry iof Hletigr aaPBNMASCeRAGHTrom &n@sﬂir@af the fC(mec.i_h)andsheet The formed

rands R P3P G 582" Db Esh Sphe o 8nGpolg v BeFBL & 116 v 1500
watt Wﬁkmghﬁ}gﬁﬁgﬁerejrah’h g’m%@%h&%@% Hﬁ\leﬁorrg]ggheﬂ'\d e\é mltﬁg@ne sheet

asl s anmount [ nd| eria
of blott@ el oaschSPihk tap 2B Botlohf Wak dR&T & aBd° F@d‘r ténhﬁn@é@unt WaS
added to the dilution water for the first side. The
dior etrhagirhangshedts tintvardhpreiemdfien (Fambles 2A82) wee-gertslfieation occurred as
ad out to conpletely pool the correct- size area

follows.o P, 316 Sageb | DSEERP PG 1504 PTHRRARGSEdre tRagsnet ves emoves
from th?RaQHdgﬂeg{]y Sg%(rﬁ%d rgal]]lgsr{z:a%trw[a]% r$mrr§eléizkea %rzee %y1%51 al q\piiat calender

en 0 coa |rs
from Wil Rol3@or@%n§§@%ﬂ'@§o&f\nlc§@5r¥ WA gsédrtﬁ &eldgﬁen‘!/ i Whchshedid) @This pilot
handsheet was renoved fromthe liquid. Using a
calendes \grds nigeribadi dbtitel. Johhenateder irdils abredigniiy pbgeged friddhembiot to tum the rolis

..full¥ but not excessively wet the second
was initiated. The heat guns were also initiated to heat the calender rolls to 90°C. After about two hours
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side of the handsheet was added to the correct size
area on the steel coating board. For |ower density
250nm by 300mm si ze handsheets with a basis wei ght of
100 g/ nR2, about 4nL of dilution water was 20 added for
the second side; for |ower density 250mm by 300@ﬂ&§m%ﬁmy2m@3
handsheets with a basis weight of 80 g¢g/n2, about
of dilution water was added for the second side; for
of healmggier thel @Rpetayiye @tR-dRAS: fdie€Rash2AfBaNwitk ad EREERBD Instruments Mini IR
handsheets, from about 0.3nL to about 1.OnL dilution
Themmetélr(\wi\ba@ erécktich faoge 4f HE " BGERE, sdlideted id s engssa/itsgfroi%g gince the
he renalnln percent of the |nd|ng@naten

empelis SRR (HE IS o A ST TR G s lgnder ol
were a@&vegihgtuﬁ\t fgleébo&(?l% Jnmgte? ?ﬁé!gw thehc%Ieg(!ier \‘glié %& %&@t gulilbﬁp%t tTIRg

ing material were en spread out ely

hydral®RlertRe p GRS QA 2Bt EUr@bEB0 BELNtEMBcE B quse Alh 5@9@@@5@! 220

The handsheet was inverted, positioned over the
pound@i@rqe@e't lingdl ingh)areg acaghadl. dhé baveldmebbwagemnl fgedsed theaipi tirotdhehe slot in

guid to coat the second side. After 60-180 seconds

the Saf&hf 9§%’Ft Frentfestines afqyed (9 tafmt*dougf* m@ e SiReet Thesglepdentnliepere then
s’foppedr Qﬁn Igalhﬂgeshgc-‘st(:%cffﬁsgemove?1 g érm] 3r|xego|f g, oaI{a ﬁcger rlglngsn%os\ﬁ éceﬁtlts adﬂ rgcé3 nggtrly ) with a
Smwhﬁgmgeeded -50 Docket Nunmber 20763 The coated

handsheet was then placed on a sheet of foil-backed

r 8itez asadepsifpetionoonesshbat af/750 Bhe booatpeskr has disteeieh eatheide (i.e., the top

foil -backed rel ease paper and the tray were placed in
and bofonhad ihgpre-dengifiest hﬁg@qheetﬁ@&jepgfmd@pydswﬁ@mth@@pe shest of blotter paper

d 145F
on eacFﬁen !;o?fagc%%o tog r?a wep %ﬁ fﬂfpr%edde[nalp?% é’”@?&g‘ﬂ?%‘ﬁ%ﬁ Pt;]] WItF] the o%e sheet of

blotter Y 8¢ LdcRRY 2%!&% Ah @R Wereliflet plachb Fn%rfort(moé}hrﬂ Wh&Ress IdiBuelve to

andsheet was transferred to a pol ycarbonate screen
twentydnd hsied. Utha etkedtsOof bloeerbdsa Wefaukdnr-dmdvan e tHeandsakatdr at or
at 145F for four mnutes. The handsheet was then
f Farfpseer kandsheets Mithé@inti@ nﬁ@alESEw&ir@w Fr%mm%r&vﬁeéranmﬁs 1-9, 1117,
hydrator at 145F fo djiti four mn
and 24 BB B0 R BBt PO WeiSEEl LB I py oo olows
{
A powcrgg @%agéﬂeét%gﬁg%g(dgfvg}gdég@%%xe géﬂ ﬁeﬁﬁng%f‘e(ate‘?man Q?E%@@un‘aca energy
was usatldoRDdideMhe f@fed RoabraBOsdietkted Tlnilt@RdsRe@RE avd théh tBe other side
sheet of foil-backed rel ease paper on each of the top
was coglied Wiiobindimg i@enghsA sitéan pppcertieedvasnised R@atingl each didk0@ thedermed
Nor wood handsheet dryer. The screen was | ocked and the
hmm“ﬁﬁhdsheet with a sheet of foil-backed rel ease paper on

el A B ARSI 1P e S
the sizd @QWﬁ@JﬁbM?@@X@Mﬁbﬁm@mﬁﬂ&t:ﬁg%w¥ 88 hdndBheeldldhat Were nbBpre-

and 24-32), calendering occurred as follows. Any
densmﬁhﬁnm%amsbymﬁmmeectdﬂgiel’meme h@ﬁ@?ﬁﬁhdﬂdwe@@@d@mﬁedweﬁmion water
rimred to that siz pil ot cal ender from Weele

in an arpagmt s@&@ﬁhtﬁyull( R&maﬁgﬁéwelwﬁtﬁhegféﬁflde ke Ig@@ﬁwepbwas added to the
steel C(%a%gg Eor Ftor IGwe aa]gsqsslf_)? gt ia lgt-B I5 !crl% Zg(smmwér n rrim s%et qangsheets with a

ove

basis weRESEH e@b gamd ab&lR 9D bilutloR vJeiéF wast Jaﬁea 3l 4 1iMPsiad, Rk rowaio%ﬁslty
The heat guns were also initiated to heat the

250mmrca 3erde rsize bandshdets VAIDGE. badik tveightabiiug/mt, wboun et sf difition water was
heating time, the tenperature of the cal ender
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rolls was verified with an Extech(r) Instrunments M ni
IR Thernmoneter (with an operating range of -50C to 20
380C, calibrated to an em ssivity of 0.95). Once the
tenperature of the calender rolls reached 90C, the
heat guns were deactivated; and the cal ender roly,Setnumber 20763
were allowed to turn for about five mnutes (to a
the calender rolls to reach equilibrium. The
addediytAestindt side; |fE\HRIhe ViR Bsith (HIH & pldRilnkdely 20, TBgRE ST & ddHksifidddR 7mm x 216mm
pounds force per square inch gauge (about 220 pounds
handshegisc orpepoul P Ao abpg i Pmhaldutive aethreehs atitvel fraed e, vvas

then feed into the ni throu h the slot in the saf
gUEPR ST Bhees ™t & ameu peseriop frechr bRt fagiced to he
dllutlo%ﬁatgr%wth é@§oatlarma%alTﬁQ%ﬁ§un( cg}lb‘nﬁmg\%}g%{ %}gg&d‘?st aoﬁF?c‘%gn of the

han eet Wwas renove Fom o cal

density &ltheSshbdtO AWWE Berlsky RE MBI b4t gBAd MY réé{hstré'é ayréiB bbroentage of binding
spatul a. -51 Docket Nunmber 20763 Follow ng the above
mater@rtf@o@dwher dehsityaishreetes shapt. Eudipganaitriavie afotairploes uBtoGbando% by
les 1-18 and 24-32 were nade with the proceSS|ng
WE*gh*é’éWa e St *fb@r%ﬁ%*sg%é@efbﬁo CPﬁ'tHf&egdeaﬁ%V ARrRiRplensified 250mm x

SOOmrﬁ’%rﬁ%\%%E é{%%: r%sng%%ra\i@w a;?!;; a rﬁaountS LE toa yg?é&);\@yc%% gEhT/_ﬁhe hohwoven

sheet FQb ¥ry sialelié 8426 tERabhigheF- @PSity ,sr@saeﬁs%a @zm% bRV SERRts. (A
Mcron Mcron Mcron fibrillated urethane Butadi ene

handshdetyith 4 haalk eeigBori ddtgingripriol toznribmming] 2umirek Qratal bOTBEgrams of fibers,
. Lyocel |l Acetate PET PET PET PET PET Conp Ex 3 23.72
Pndn A8 g i 1915 PN @OPeES) AN RGN e et o be

74 8 38 12.75 12.7 13.30 13
st o e L sy e g s S ol y3oa5 ps hagp e
1riQuiferh GREL BSLhe & e \ﬂ’élre #@n ;Qegtﬂouzg cgiﬁplét%g?gol the correct-
13.44 1. 26 Cal endere Exanple 1 15.53 24.90

size ardor(Be 41Bel @Bathg Bfhrd 3Th3 Bad3hekdwds iitiGiad @nelaiad rredisiagpeeand
2 17.08 27.42 11.00 11.00 5.50 13.30 13.44 1.26
allowegigldpilferiEe in tisdisigltecet tigfigiides ABE 3760 2ecpadsdf sefiipg into the liquid,
13. 30 13.44 1.26 Ie,dered Exanpl e 4 15.53 24.90
the “a’éﬁ%efg)‘ﬁfﬁf rﬁﬁ?o‘fﬁfﬁ@tca‘ H4%6. 74 1.26 Cal ender ed Exanple 5

1@3@3%3 %n%od@mgﬁ%%% srp:91 a]n%uggidrcagrq tc?f@ﬂ rg)u %%essbve 6 6.ret the second

Cal endere 6 15
side of he(fandshedWad 44420 tCGat endersed areEbaﬁlm @cholxﬁngﬁaraS F&Zower density
7.63 11.61 5.81 13.30 13.44 1.26 Cal endered Exanple 8
250mm gy, Qg)gm@@izy Bamisoeets|\OthEagie waight b8 1 B(u/3 atdait 4mI2€ dilution water was
| ende 9 15.53 24.90 6.57 10.00 10. 00
added r 6‘6 Sicé’“%ﬂdﬂ@f )Pznf}%ﬁ_d@fé'tyraé?mwv QWH‘@T’ gige handsheets with a basis weight of 80

g/m?, about 3mL of dilution water was added for the second side; for higher density, pre-densified 127mm
x 216mm handsheets, from about 0.3mL to about 1.0mL dilution water was added for the second side.
Using a syringe, the remaining fifty percent of the binding material was added to the dilution water for the
second side on the steel coating board. The dilution water and the binding material were then spread out
to completely pool the correct size area on the steel coating board. .The handsheet was inverted,
positioned cver the correct size area and aliowed to gently settle in the liquid to coat the second side.
After 60-180 seconds of settling into the fiquid, the handsheet was removed from the liquid. A 12mm

glass lab rod was used to roll the binding material into the handsheet interior, as needed.
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Exanpl e 10 21.57 34.57 9.13 13.89 13.89 6.95

Cal endered Exanple 11 19.00 30.40 7.60 15.00 13. 30

13.44 1.26 Cal endered Exanple 12 21.20 34.00 16.80

13.30 13.44 1.26 Calendered Exanple 13 24.00 38.40

9.60 13.30 13.44 1.26 Cal endered Exanple 14 19. DgQ(etNumberZO?GS

30.40 7.60 15.00 26.74 1.26 Calendered Exanple 1

19.00 30.40 7.60 15.00 26.74 1.26 Cal endered Exanple

16hd & h3kksAEL VabPen §add0 od 4 st didoitBcikerl @RLE p&Kr on a tray. The

Exanple 17 19.00 30.40 7.60 15.00 13.30 13.44 1.26 Not
Coatemnéﬁﬁﬁtr tod foil B ckat fetpaddBpaper. B9 thE2ra? Wek(ldséd B@.18%volt, 600-watt

Cal endered Exanple 24 19.00 38.00 5.00 10.00 13. 30

Exca'iﬁ%@)&&”‘fﬁ% %HY%%E‘&* &B°F fe&%vﬁﬁr'"éﬂezs Tmahwsfzﬁit w3 thengipped and

corffo B A Bued 8 B HIP LM B By
iransf&rz:dl?cﬂa i cadodble &read af @Bmba to3fe @iﬁa%r@-@&@e@@‘\ 95\%@(&1@)@ at 145°F for
Exanpl e 28 29.00 30.83 4.06 8.11 13.30 13.44 1

four m@aiee nﬁwr@ddshmmtr@n 2iBpeli And Bt d TS tht ExdHbo6® QOnvActbb Dehydrator at
0.70 Pre-densified & Cal endered Exanple 30 17.50
145° FZE@ avsddltPnaﬂSOUGm@ete7 Ty hpnaisgeqy wapthep eamguerson g Excglibur® Convection

Dehyd%qof an %% s‘ﬁg et HSPPPacged?’réeglpsoerﬁg%égceé}?gé%h%k%g' ez.}r%egt&o énd%ottom
of the ﬂ&\dz@eﬂ- Irnd Rarfis 2t VithldshletbProfd bgchcP rre%ageeﬁéﬁérf dn%gc@of@we top and bottom
Cal endered Conparative Exanples 1-10 and Exanpl es

was th&n Bécedar 222006t £1d0d-vatt Nawb@Ugn@heqeryel. €Be sBe@pedstidors and the
measured i nclude the properties described below, wth
handshest witheheheeldh folbpckad refeashsger AT Ofé*teatﬁu%ﬂdd}ot@aw@ drigg pt 235°F for
munnmEthOd or standard referenced below is dated 1993 or
I"4¥&r  and each test nmethod or standard 10 referenced

be I .
DEL A G B LB Dl SUMLAR K ek RS g 0.1

16, 18 Bas 24 3)\Wia@hdering odcheedmit@ibls. (A hafih&tProd P& klmymedN® S )Inm by

per unit area. It is expressed as grans per square
2?6mf‘ﬁ*é@rertrifwrgﬁ:~fﬁv et %jzlenﬁ\)pil@mdfemﬁ%%m@dﬁl? Fompyigkianeszoo. Michigan)
was uﬁgg ecraBeagq.r &e(Wfigséﬁ?ts p(gpls Hﬁﬁ%agw%réa asides |bed aboﬁ)a Tehre calggder rolls

were lightly engaged and the motor fo turn the rolls was initiated. The heat guns were also initiated to
heat the calender rolls to 90°C. After about two hours of heating time, the temperature of the calender
rolls was verified with an Extech® Instruments Mini IR Thermometer (with an operating range of -50°C to
380°C, calibrated to an emissivity of 0.95). Once the temperature of the calender rells reached 90°C, the
heat guns were deactivated; and the calender rolls were allowed to turn for about five minutes (to allow
the calender rolls to reach equilibrium}. The hydraulic lever was purmped until & pressure of 700 pounds
force per square inch gauge (about 220 pounds force per lineal inch) was reached. The handsheet was
then feed into the nip through the sfot in the safety guard. The sheet was allowed to turn through the nip
four times. The calender rolls were then stopped. The handsheet was removed from one of the calender

rolls (to which it adhered lightly) with a small spatula.
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Air

Permeability (or

Por osi ty)

pi ece at a neasuring pressure of 1.00 kPa.
expressed in Coresta Units and was neasured in

accordance with Coresta Recommended Method No 4
"Determ nation of Air
As Cigarette Papers,

ers

Filter

Pl u

cry ey, 4G SO TABLE

Filter

4

t

Perneability of Materials

is the flow of air
(cnB/ min) passing through 1lcn?2 surface of a test

5
is
Q)ocket N&mber 20763
Use

_ Plug Wap and Filter
J GblRivng (R2peve drivelitelinagisMueio @dnSpat3avd BigmpRs 3-8Xah& Bkitbies 1-18
Per meabl e Zone." This nethod was the predecessor to
and 24-F0vese sadavith 1POBBcessingtondiiicnk endsecknikges «Efigpas @tdtb@der material (on a
Wap and Filter Joining Paper,

Havi ng an Oriented 10 Perneabl e

Zone - Determ nation of A'LD[\ f§£ meabi | ity" issued in
199775 ptatwdT I Caresta Bra‘rcwd‘ et Bt N9 ossT Frocess
2 . 0- s { ¢ Oly-, e y- 1Cross rocessing

(Whi éion T\ﬂe‘ﬁonE\@ﬁ%ﬂ Midhs icRE|fiRked 1 N ti" S e BathdlefRN VEW linker{  Condition

t he | rsefhesencemabome)ipnn | Jhe |CORESTA Recomendedidvkddiod

... | IPET appl || €&bl €ET pPEYdper s |havi nd a asur ed
Compiyed hgsabi | | tlyioioh] exlcess @29 110 16X9 [[CbE €SB UrbB44s] . | 1.26 | Calendered
gompgu\‘b pfgg-si.,?é ad&3% hi s Cor asi?d5 netBed [\G38 | 11&80d| vi44hhut {126 | Calendered
ompEx5y1 32 N RERTS 2595 | neor hi 131839 |+ he | 13.44 ] 1.26 | Calendered
Compiintel + PR 0 L o o fz'c)éa,;n",hf?? T o i 126 | Caiendered
Examhé’f“ %63 128900 957 T O T8 T 40007 15,000 T 3530, [ 1344, | . | 1.26 | Calendered
Exampld) | {7ogt} 2721 TTAS T AIT 1~ Lol Tng HETHEGAUT5lsh § Yz 38T A8 44" FASU 7261 Calendered
Examad 0 T8 0T Ups 0 €&t g UNI TS, [ FOT etk 8N [(5Q8F [ Wilol OTEIUY) T $ 126 | Calendered
Exampldve | 15136l @adjop570f t hle vdricabijoncw tFeion| t2he [Sheet | 1. €126 | Calendered
Exampiechn P38 [ §57t he | bar ®.08rle 1@l90stirsichut ed | 6. @ Sheet 1.26 | Calendered
Examplefy | 1558 480ubhe” nf £l ocdul®®® ilodd40hAt5.0had4.88ckc it Ped Calendered
Example d 118,08 | 28921 763 L - rt el 8 il ag G dil BB i 18300nt13441 it od11.26 | Calendered
Example 8 | 1668 | 26781 7.0 “;:’p‘f;:' CT07s 1A 1 2T aggd 1344 | 1126 ] Calendered
Examplel P&y | 24¥0 OB pL T engtt 0 HSM0.00 175,00 T M3 44 1.26 [Not Calendered
Exampte@8 [THs¥ Pd 57 a5 13d] POOITY 388 MEUs sl1eglgs Ids T EaK T | Calendered
ExampleM1 NioanOFo@r| T4 CK S|poTl 5. 1sGeneral 1Ty, (hes® il S NO| i344 | 126 | Calendered
Bamptiandae B4nEt hod]| or _juni t{ B0 tjo express] fown|t 1 on| 13.44 [ 126 [ Calendered
gxampmi t,gg aq-:g s%spal |ly determilned by vi s$Uail, | subj ety é2e ga:endered
xampje A % oweld. by B0 dal at i ve ramkis of the. 1126] Calendered
i S PR LA roved-by B relative radkitng ol the 4 K
Example 16 119.00 8040 7.0 L' D2 s 1T ST T T A%G0 ] o . | 14.00 |, Calendered
Exampié A7 PR 0P| B ¥.a6 [T ADHE™IT™5 pPLEE "I YIS Uyl ISPCCTUT VIR VY 26 [Not Calendered
Exampie®d [odslsy 12 b NS EdT0 OTE — FOT @) 11ON7 UNTorjmty Calendered
Example@s a0 masdns.gooy mtly  Highdy Vari abl €] 93 [Vagdaapl € 4 1EE| Caendered
ExamplARTDR 00 (40EX10%.490 3. 0 | Uniif ®rm|[2. 0 Very Undfoor n34k. D Tol 1.28 | Calendered
Examplg PG inP.90a1t48.57d ubhilect i vii t v [r BPAL ve ta 13.30 | 13.44 1.256 | Calendered
Example 27 £8 AP L PN Jf of% e Ny adant 9L % i b 26126 | Calendered
Example 78 | 2600 g&;" .,114 5 i"ﬁ t;’ _v' ;B.iﬁ:e,'t':, T :,\:"L,%ﬁ; ' l"‘.:I 4 p:lC. :t_ [1.26 | Calendered
Examp%p“eci"fsq ca'fl yfﬂrhe gpaciity percent |of aﬁﬁquslfﬁeet v\mg'?{J E’Sa‘l‘j;jgﬁ
ExampBBRISTBE/do i 1G @ TNW nNg- Aboder T D gi tal APaCiiy [CARUTGEG.70 | Pre-densified

operated in accorddnce [wi th{TAPPI {Tes - 533 Docket & Calendered
ExampRiBino'@ 0 (207663 11.75 6.00 715 | 715 0.70 | Pre-densified

& Calendered
Example 32 | 17.50 | 49.75 11.75] 6.00 7.15 7.15 070 | Pre-densified
& Calendered

Comparative Examples 1-10 and Examples 1-34 were tested for various properties. Properties

measured include the properties described below, with reference to a test method and/or standard. Fach

test method or standard referenced below is dated 1993 or later, and each test method or standard

referenced below is incorporated in its entirety in this application by this reference.
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Met hod T 425, "Opacity of Paper (15/d Ceonetry,
I'lTum nant A/ 2, 89% Refl ect ance Backi ng and Paper
Backi ng)." The aperture size of the Thw ng- Al bert
Digital Opacity Gauge is 415 mmR (based on a 23 nm
di anmeter aperture). However, nost formation/uni fDQék[é‘t‘rJu%berzoms
variability occurs in an area nuch smaller than
mR. Therefore, for the conparative exanpl e and
egaspheighadtds heightor, radte RBEYUR SssNBS kinisa. USIEBkpReskdd as grams per
reduce the aperture size to 16m®2, a 4 nmx 4 mMm
squar&sm@iaar gsm trmm0patwasynqaemredanwcqprdaacmﬁndrﬂﬁ’ebfesv\mhod T 410,
" sur ed, and the standard deviation of nunerous (at
ramm@%%‘i.’ FeRH PrBars(oay Bpairey Ut e@nt val ues was
d d t
og‘gfﬁmfg@g? ggﬁ?m%tgﬁg@g%% gteai(rﬁéﬂ’l /n?rﬁl %Lsu]ighﬁranc’cﬁ 1c O%) ace of a test
5  piece #t@meadlling BicGikd 8 0TRAS UK 8 BRNEssadd dé%fs!arﬂntté &Ha v@fs measured in
formation/uniformty (with a higher nunber neaning
accordgoereth Cofestarftecoromgnded MethodbN a4t [Determipai®on pbAvePdrsealflity of Materials
formation/uniformty were determned to correspond to

Used A @ eiedimpriadt!iv BIUg Petrae T Ber-Rifkiongeer (e dias Yelsgdwlaving an
Onent@pls’éfﬁgaé){f'eg éhe_ifk% nﬁt honé %}Jan Ipre?egc@sstoy 0'1?8 sc‘.y gag ?éei'él %Perrals Used As

r'sua nspec i'on of
CigareR@ PKIRg FRE Kk \0eh LivEriNe ISMAEPBRE 1Rfuding Materials Having an Oriented
Formation/ Uniformty Formation/Uniformty
10 PermeRige Aurtel -OPetdiminbitomf Al Per(nBaldity” Beved iQpZC| By stdted inl0)a
Variable 5.0 1190 Variable 4.0 1010 Al nost
Recom?ﬂnﬁ%fr TethodgN 58 Twhigi freg P?ﬁnzmews@@d "vérsymm@tfoa pyrihe reeromg above),

“The Cb%@iﬁ?&%é&mhngn g%/aarg%{ﬁ(ioj S Fggg@?a r!)e tg géageés rbafwrz gmeasured permeability in
excesdBr &5 @ONOGES s Fhelehor€ %R IHRSGREL 1A RetRoSlERL & \Mﬂﬁgmeﬁodﬁ@ﬂon to
was neasured in accordance wth ASTM Standard F16
measuleSiiqreaeatiitf asd hiveduaty-bHored Moorabi sleeRaBkibagin &fis eB@r déti&h has an
Packagi ng Materials (Exposure Chanber Method).
15 air perparaierqf al least ahioptaldi Gorestrnite ency (BFE) is the
material in t he pas

fectiv revent
croaRel Gy e Brablins VoS i B rage Dok oy the
[ S

e SRR AN s o fPSEEE! 2 bRt i Sop A
properiBispifclaling toPdot (Mited tShrabigand stlagth phathied dbghd Byainkbh, RE a poorly

the Bacterial Filtration Efficiency (BFE) of Medical
formedeied hpgrkre M@@L@@ﬁdéﬁhigand{%ithﬁg SOt @ﬁar@gﬁllyg Merghe n@gt@mdauzfmethod or unit

0 St a}gﬁll ococcus aureus,"” with the exceptions that th

to exprRss RPTANe"s FRENAHOTHS HRHeheaiaminAg Podtyeb Fubips e ngpedion: éo”o“’e" by a
e RS AR b e LB 8 i i

Bursting Strength is the mgetisneum hydrostatic pressure

required to [pviecklospédiioh df € &elabivdRArkingadf.
Formation/Uniformity | Formation/Uniformity

Highly Variable 5.0

Variable 4.0

Almost Uniform 3.0

Uniform 2.0

Very Uniform 1.0

To eliminate subjectivity relative to formation/uniformity, for the present application
25 formation/uniformity was determined based on opacity. Specifically, the opacity percent of a handsheet

was measured using a Thwing-Albert Digital Opacity Gauge operated in accordance with TAPP| Test
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25 It is expressed as pounds force per square inch

gauge and was neasured based on TAPPI Test Method -54

Docket Nunber 20763 T 403, "Bursting Strength of

Paper,"” with the exception that, to nmeasure the higher

bursting strengths, a Millen A Burst Tester (desi@&flber20753

to provide pressure readings up to 1500 pounds force

per square inch) was used instead of a Mullen C Burst
Method @SiRBI"Opat@ssf Pael (1507 Grométral eilupiirassalz esgve RetieBgSceHacing and Paper

200 pounds force per square inch). 5 Internal Tearing
Backinge'sTae anedere |S§e Pfrﬁ@ “%tm'ﬂgr/’tllgﬁrfd?rlgltaf QireibtGaupe w4ﬂ heytma thdsest on a 23 mm

ected. IS

dlamegxfﬁeggrgbg-? WﬁVEé rné O%aomflo%tés ubjg &ty B%Fgrec,d'\ %arqeﬂpﬁh smatfler than
15 mh€StheMpLD @
415 m apehre él nég I:t]h-g 6:?5:]1 altstgé @%ﬁﬁd@é&d e;xr%lé %dﬁ%&é%%ﬁ&%r@&ask was used
to recidch @te etpbrﬁrr@@imaﬂ ehrhd/ @ 4exARPInen sq@@;@ exasmtis pBrBsSheRirdsheet was
were cut straight on three sides and cut curved (i.e.,
meas gl ﬁndfb@ﬁargﬂﬁ@p@u§tioo pf nurerout (Al leedt te) theasuid Spacitf gq,«rcent values was

Co ati ve Exa es 1, 2 and 9, internal tearin
coterngg) ?E@aﬁwawe‘f HEn Rl & O uPPEET Fotpeaiia MR TR Al by 1000, o
an objéc%@er r\wgla%arreﬁzéht%kf;‘E&ﬁltl&ﬂqof%}ﬁat%n%ﬁﬁorrq é{é@i‘ﬁﬁt% 9 Q’u YVF rﬁoep%%gwmg poorer

neasur e ese arative

formatioRlt &The abjedti@ahédaGremBRts §ftfaﬂ'féﬁorﬁ;ﬁup&ﬁwttﬁﬁeré Betbhhels fﬂpéo@respond to the
below is the average internal tearing resistance,

subjectitei Chativesranldfp (re disasstdaboen) @t tag Erradtiot/refoinnity ereasrements shown in
tearing resistance in the machine direction and the

TABLE §t er nal tearing resistance in the cross direction.

Cbnparat|ve Exanples 3-6 ap EéExarrpIes 1-18 and 24-28
are e eihEgebhae T HieesR h%;ﬁ_waWent of
di reCﬁdrﬁthn&ﬂUr@fo%ﬂsSFéﬁ_ﬂhagbﬁI@ﬁfférﬁﬂ I:C’rFotr mmﬁaﬁﬁmty

internal tearing repistance reporteqsidnpéhepiaflesx 1000)
bel ow 1 sighipt/edabel tari ng spesi stance nmeasutgd in OnNe
di rect i onVarsbiew Ratp Penet#ation Resistance1d1® the

abi ||t yAlogbstdnddteet to wi t h8Pand el ongati on &Ad/ or
puncture Un¥ora driven probel It is expressed8$n

Newt lons YeRoURia® neakured bi8ed on ASTM St anﬂﬁ@d E13086,

r Sl ow Rate trat
AR TR eEePRY of SherriedroRR oG o AT Adieae o
microof@ni¥hd. ht i Q%r@%&e&ta‘ Sl ARibet B RMRLE:S 7 gcc%ﬁz%gce\/@hﬁ AgS
nore than 5 inches in wdth wth a varying | engt
Standard 51668 dStefidatd TeeeMét@iieMibbibiRaEnd JIEPBRSs PRitHid Materials (Exposure
Strength is the maximnumtensile force that devel ops in
Chambgr Metbed).” bef or e rupture It is the force per unit

'd h of a test mater] and is expressed in kilo ns
V%e}c efia Ig:fltéaélﬂn ﬁ? i chMﬁFg} § theI ?ﬁee{ﬁgﬂes a% iR ggeéﬂwtlaq%the passage of
bacterlg_ APEIexp;ngs% % %éf%&?%g{gﬁe‘l%n Tr?é\ﬁanllt ofgagteﬁar tbétéﬁongag ?r{rough the

and Paper te o

materiagf\pPRsisrhethired baded Bn AV SXEERE FOM1L: B@ﬁdatr@ees‘{;ﬂgﬂ%&foSE\ZaﬁJating the
used was 30mm wi de instead of 25mm + 1 nm Al so, for
Bac%eri@(fﬁ%ipaﬁﬁidwcm blddedical F2caNdsioVateraiss Usieg sBiplegicH hen'ospl of
machine direction and tensile strengﬁh inth

Staony B8 BT BLMITHE REFROBOLR RS aiRH o O o8 ioad of medical fce
mask n%?e'mﬁe ! a%ﬁhe rﬁe W fﬁt?atioﬁ hﬁ" cuL. % séif)le ‘t% b tc:re%nr%%ed exgepe% %%@'

|steaveagete eSt
Vﬂiﬂréiihg Sfﬁen@@ﬂé A& Fhaximum hydrostatic pressure required {0 produce rupture of a material.

It is expressed as pounds force per square inch gauge and was measured based on TAPPI Test Method
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-55 Docket Number 20763 as the average of the tensile
strength in the nmachine direction and the tensile
strength in the cross direction. Conparative Exanpl es
3-8 and 10 and Exanples 1-19 and 21-34 are
non-directional handsheets, w thout a machi ne pueket Number 20763
direction or a cross dlrectlon For these, the tensile
strength reported in the table belowis tensile
T 403 sBureting (Shengeras Pamdl,” ivith 108 excabtiof Gzt @ medsuStHeatighbr husstibfl&rengths, a
amount of distortion a sheet undergoes under tensile
Mullers o Pt Tepter ( %%fgéﬁqniom@é Pepssuge repéngsein tath0 ppunes foragmer square inch)

f the increase in | engt
was “%eﬁé”s_i?ﬁg%{ e h@%ﬂ (desipnegito PreR MG r%e&@%é%*g%i)%aou”ds
force &@&%greq&hTAPPl Test l\/bt hod T 494, "Tensile Properties
aper and Paperboard (Using Constant Rate of
Elrongatéanng Apyaddnas dhe abiliich B skdatto et la@sribRtcettd®hich it is
_ sanple size wused was 30nm w de instead of 25nm + 1

subjecipgh 1t sxpresded in dGapgpad Atel Wea ek eion TAPR! TastM@hodsT 4@t dhernal

e 10 machine direction and stretch in the cross

rearngReat1ea i SRra=Bar T oRe eBaT) ph It SR SFH AP gPTRRsative example
and eﬁﬁg’%é@?gﬁg@?éﬁ Cv}&a‘?ﬁ \Aﬁr?t’ﬂ% ts%gsd eer thhcgrv%@H hgé?ﬁ#\n/é’o‘ﬁ’ s'h%ped) on the

fourth Gifie. tAI®, BF COhERatVOELRBIFBCHEND, MichREhP] r@RenER the machine
stretch in the cross direction. Conpar ati ve Exanpl es

directi@-2@d irdgneh! E@rirgvebidEx el tesscrdss IPectiordwdtd b@U maasired. For these

non-di recti onal handsheets, w thout a machi ne
Compa(ﬂt!yee%)@{nglﬁs g}e infernglteaing @plpt@&qel r@qﬁ)rtecﬂ:@,thettﬁté%téelomt ip &he average internal

tearlngsrgé’lﬁén%gdvh%ﬁﬁ) &eﬁrge a@ tgel'la%eragg)ﬁfghe.luherna telasr;m St L gt%r?ﬁ% in the g}achme

irect ues

directioh@dntl @ldSni&Hhd) Ela%ﬁﬁd BSistfce m@%ﬁdsrgﬁloﬁma%?wéEﬁa%p%g@ 6 and
Exanples 1-34 are reported in TABLE 7. Wth the

Exammd e1|6tand)a4 -2f arBoomuditecianal(hexgshedts) edhabawedhirenitteddias bisa cross
(wth only one neasurenent each value is an
d*reC*'%v éPfé@%sedhe ﬁtﬂ‘i’éft@%{é‘g (asistanenisporier indbe bl belpw fsdnternaligaying
resistaTBRASUL en ﬂ%ﬁe & e open, or bl ank, squares indicate
that 3 partic property was not determ ned for

t 83 RE@Peh&ialicH RERIPA i@lre \48iiS XA t@%:t?%?%ﬁﬁ@lloﬁgaliorg’gwd/or puncture
Docket Number 20763 TABLE 7 Basis Air Formation

by a drBam:preiﬁa al is Burestadig Newtbey aralwaShews uRatrassbenidTe sﬁérfdemh 308,
. ght Perneability (Std. Dev. Reduction Filtration
S‘a”dgﬂ rT éfﬁ @’teWOCT @aﬁPW@aPe?ﬁé?Wfﬁ*Pﬂ BesisGince nfg“ﬂqxlb(e/apglewﬁlms(@g fpminates,”

% Val ue Efficien Resi st ance
wit g G RBR ELE RV 5 CH =TS LB 0] (RN 2o s erat
msteao(d?\yn‘?eel\i@héé\%y threlllbnds?d & CD) (kg/15mm (g) Conp Ex 1
60 102. 60 1484.05 5.23 98. 910000 165.35 361. 00

6Bngik Defith & hedaximum tensile force that develops in a sheet before rupture. It is the
force per unit width of a test material and is expressed in kilograms per fifteen millimeters. it was
measured based on TAPP| Test Method T 494, “Tensile Properties of Paper and Paperboard (Using
Constant Rate of Elongation Apparatus),” with the exception that the sample size used was 30mm wide
instead of 25mm + 1mm. Also, for Comparative Exampies 1, 2 and 9, tensile strength in the machine

direction and tensile strength in the cross direction were both measured. For these comparative

examples, the tensile strength reported in the table below is the average tensile strength, which is defined
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Conmp Ex 2 60.00 91.70 1238.11 5.20 99.984000 108. 60
317.20 49.80 7.54 16.90 Canp Ex 3 97.00 97.00 537.90
74.00 264.00 25.02 6.98 10.75 Canmp Ex 4 99.00 121.00
264.37 113.75 317.33 41.54 8.20 10.00 Canp Ex 5 99.00
72.00 217.05 98.25 341.33 32.84 6.53 20.00 CANBolX \mber 20763
97.00 107.00 535.41 164.25 392.00 49.41 9.10 17. 25
Canp Ex 7 101.00 80.00 953.00 3.60 99.999983 61. 00
as thefv@Bgel@ tHa BensiEaatpndiiXin8helrBdchiB® dizdaonGad 18 26vsR0strkndiVin the cross
. 99.660000 125.00 8.00 11.00 Exanple 1 99.00 140.00
directiary gCogwarptis. EXgmplens-8 3nB 10 &g Erarmdes] it 9d 234 A151nen Qir@gor@t)
rancefist o R 6 oo =3 dielep- £ o ihegnys Sagan reporea
the tatﬁ%(@éw |§teﬂsnlgpen%91 n:‘-é)éZurQ&)m%qul%ét;o}pS 50 258.67 34.51
le 5 97.00 151.00 241.29 82.25 272.00
Z'Strélah 15’ thf&mgur@Gf d:@ﬂﬁfﬁﬂ hebt uA8rEH2s Idudtr Bsid dca? bt id dBrebSed as a
274.67 40.00 7.83 11.75 Exanple 7 97.00 143.00 371.93
percentqyg (725 089 BUNGEd 4Ded the Tatio 3f tmein@saseﬂxlamem @ “83 DFetQOthed BRIAOtest
39 95,75 344.00 40,92 8.55 nple 9 97.00
spar) GG} repissprtertor A Gess o E35% T e oPET RS S 8N

e A0 5 B8 RS oSl g

used whs 5%&&;&%3@@! aMBnen 1 2mA0 Qs GorldbhpRRtindEka@dled B33 A0 9, stretch in the
186.67 41.30 9.40 16.50 Exanple 13 99.00 696. 00

machigiredipn 3urDstrgh hide @Oss4Bedion Werg Ooth SrebiredErantpbse chrparative
%ﬁ 00 118.00 600.83 139.50 362.67 43.42 8.43 15.25
examp éﬂ%f‘@t%epfw ipeeiaie irpwWIsthe preragegireish, 3iph Sglefinpd 25 the average

of the %trg%ﬁ %jg(g\ I%ﬁ%trﬁa?d@%&&%xcg% tﬁﬂg‘gr?f dirgegaob O 139%[890 Examples 3-8

and 10%&hd Egﬁnﬂ-&& BQnd 38380 0ehan @@ec%n@ﬂha@@shggfs mﬂﬁmln%cﬂﬂ% direction or a
99.00 113.00 193.65 54.25 392.00 19.46 3.53 10.

cross diretiopl Eor @sd Ok, sP6tc BP0t iIBDO 1D WloR Bs %to@ﬁ@ﬁéﬁedﬁ#oz@ﬁilrect:on
7.10 12.00 Exanple 20 1.20 99.890000 Exanple 21 91.00
111 "R Ured elyse Oﬁvasauswpgglgwa@os@aremmfxz@pfss b0 aEExapples 1-34

432, OO 00 99.999370 86..00,6. 30
are resfpfeqt TARLE T e 1180 6 e B SR it R 5 s ony
one mé'a@@rerqgntﬁe&@ vaifle QQn aFerayd ﬁun?é’o@?at%st]t%e 00 %98 ety
126. 25 324.00 43.10 9.08

measurements. (The open, or blank, squares mdlcate that a particular property was not determined for

that particular comparative example or example.)
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Exanpl e 25 99. 00 246. 00 325.92 132.25 322.67 45. 60
8.63 12.50 Exanple 26 100.00 204.00 249.67 130.75
333.71 44.33 9.75 12.50 Exanple 27 100.00 181.00
408.25 116.25 330.67 42.68 7.88 14.25 Exanple 28
99. 00 200.00 359.17 103.50 298.67 42.04 8.55 14.f0ct Number 20763
Exanpl e 29 106.00 106.00 544.00 185.00 15.60 18.00
Exanpl e 30 88.00 136.00 455.00 157.00 10.80 17.00
Exanpl e 31 106. 00 108.00 48899 202.00 12.50 20.00

ExanpBais 32 1#06. §Gordaidn DOLR2 0] ©oerbO[BuO0g[1Biedd [Sowite ] Tensie | Stretch
Conp| VBhg P@seady | 130 OO RE%YEOU)OF”W% Sfen@q). SEFQOFeBBat@( Strength | (Ave MD

{9 orrest ac icianay i9) | FFesistarce Otysigce | lye MD | &CD)
97. 009, 4‘3@%&( B gq & réé&*ﬁ%@ 109 Oﬁ(ffgoga BT Voo | o
1.10 99. 81 ) am | e 64706, caltemm)
276.100 525.00 0./60 99.00000d 32.0d 3. 60 f%néo Exam|{%

o0 A2 nn .o on o O [aYa) laVal o0 1 ENad 1 70 1. faYal
Com§§218674$6t¥ T hg2egV [ IHge.08Y] Vs Y 198816005 STer 350 38 o | TRb A V961 19.45
ComF x2Sl 60O N - CRI7h UT[OREE1POT YIET [lob ashdobEloBsdC 0 A0 DT B do0 | 7.54 16.50
Comg E¥priosred jalg7.cperfmeao [ | Ty and 1T npriowed jpaefodr [ abs02o | 698 10.7%
Comyf §x|4t Ir 890D on 1efPi ¢i ed38y. | Second _non-iced.isdl 65136 pokysaeni ¢.20 10,00
Comp Exi§eyr .08 ant P0Hutl 21785 | jopr oveld st r endfh inBei@er || 8B4 157653 20.00
Compix B 8700yl 107009 7 B384 Sl o oo bur ol BH25d: ﬁ%«pﬁf h _48.41 9.10 17.25
Comp Ex.7 | 401, d“+ 8 po 1 853,00 ‘“:3'60 | ,991999933 RARTNINVNE N 5.20 19.00
Comp BB 0 [T S S i A A BT RO b 800 | 11.00
Exanple 2T [Sd9a@f1{ 5’140.0@”: ' S%EBS"I' C"Ul ' a"u °1b$.2,‘5‘ ‘*'293 33 3780 | 743 11,25
Exampld & PT 998 MO 1TV 00C Ape g TT T30 NoN-[CeizE U a5 G PORYHENT G ss 10,25
exarfpie BEr ®.0and 2sacomd4anen-[cel T ulloSi ¢ pobaonar i3gs.67T | D&res 7.50 13.50
Examge Aqri8 Wy devor i bea?és o i nproved [f'0%59dt 28887 [Thetsaboves4s 12.50
Exania & dr 37,88 il 0A5'0Rd [ e24@dbl les and enbodi 8aeht|s 26808 0] 0&eA iln 7.8 9.00
Exa 0 | 13408 4%.2?%,,@ == SET 11§.78 74 Qo] 783 11.75
Example Ggor [, 13300 1" 39T 1, 0 oa 1.0| g@sf"';éslgs,ési ,I'g,' iQEI 15 4 1...7.93 12.25
Exantple © . Ta7ioh 3t '153‘0%)" o 872ad [T ST ot Y9575 1 34400’ [ 4062 | D BS55 12.25
Exardple O1|Ud7I08) .| B2RG0 T @nGITL] TTIVET tT o 86 5 UT 3ol C 40 50 818 10.75
Exampl€BAT 3508 I OM22@0d [T e 4£Xanpl €S _and gnieai|meiies Oi 5910308 | 525
Exampeit! 14700 $ notoo I amoped t o such descies.st|l omcoekampbes 8.56 16.00
Examgien (3 dﬁﬁﬁadl nERPs] WBAL fli catjiqns and 183d9ar 8®hodi fmedAt §  9.40 16.50
Exampie 13|11 § go—aﬁ‘ﬁé% Wt SHE7 tlhose dkilled ¥H5t hA44;99t 4678 a) 17.80 19.50
Examp Q §4I- 80.00,4 ¢ 80083 othorl _anmhndi 13550 o 36264 n43a4|2u42r] 8.43 15.25
Example g | 10p00 | ~ 11000 " P g L T T T U T 11895, 317,88 1 49.75 1. 7.2 21.25
Examfe 18 | 15 “H‘m‘obﬂ P Caghisg TN IT TTTgSTIPY4E op' "333 i T 8.75 20.50
Exampd W aNto 0| 3R, of el T fieds Ay the et =i "b-ml.ég‘ Blool P 4edl TEQ 91 19.25
Examples18d9ob@| | ows0 1 5BzBbcket NUnber Z0s408 | GdzAb .46 Al 353 10.00
Exambla/id[l a@nmio Calidogof or P80 NONMOV & B9.9¥PeEt 74001 Pr 1 S1 NG _a. 710 1 1200
Examgl§ 3dt noh- rpl | ul osi.c.pol \afer|P3899Chers itn an apount of
Example 21 | 9& 884 | JRHOR oK. 933 043.00 2.20 8.00
Example 22 | 101.0 11 007 1 asZo0 | 3. 99.960370] " 86.00 .30 11,00
Example 23 | 101.00{ 124.00 550.00 2.90  199.9989001 102.00 5.80 10.00
Example 24 | 99.00 | 183,00 206.83 126.25 | 324.00 43,10 9.08 14.25
Example 25 | 99.00 | 246.00 325.92 132.25 | 322.67 45.60 863 12.50
Example 26 | 100.00 | 204.00 249.67 130.75 | 333.71 4433 9.75 12.50
Example 27 [ 100.00 | 181.00 408.25 116.25 | 33067 42.68 7.88 14.25
Example 28 | 99.00 | 200.00 359.17 103.50 | 298.67 42.04 8.55 14.00
Exampie 29 | 106.00 | 106.00 544.00 485.00 1560 | 18.00
Example 30 | 88.00 | 136.00 455.00 157.00 10.80 | 17.00
Example 31 | 106.00 ] 108.00 401.00 202.00 1250 [ 20.00
Example 32 | 106.00 | 124.00 320.00 198.00 1340 | 18.00
CompEx9 | 8500 [ 130.00 185.00 123 {99.5200001 36.00 | 97.00 14.46 7.10 6.70
Comp Ex 10 | 101.00 [ 128.00 822.00 110 }$9.810000] 76.00 7.00 13.00
Example 33 | 96.00 | 276.00 525.00 0.60  }199.000000] 32.00 3.60 11.00
Example 34 | 86.00 | 472.00 505.00 0.50 [98.200000] 16.00 1.70 15.00

First non-cellulosic polymeric fibers contribute to improved air permeability and improved bacterial

filtration efficiency. Second non-cellulosic polymeric fibers contribute to improved strength properties
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to 50% nore preferably from 10%to 35% by wei ght of
t he nonwoven sheet in its dry state, wherein the 5
first non-cellulosic polynmeric fibers have an average
di ameter less than 3.5 mcron, preferably 2.5 mcron,
an average cut length less than 3 mllineters, pocket Number 20763
preferably 1.5 mllinmeters, and an average aspect
ratio of 400 to 2000; and b. second non-cellul osic
such gsdlusstingrstrendth, ingemsal tear rasistane edw rafe pbriamich086istanc® 384sile strength and
preferably from 20%to 65% nore preferably from 25%
Stretcft o> BB ORI stapn-Eeillopie PriGRASR fiagiead spepnfl pen-gtiyiosic polymeric
10 the second non-cellul osic polyneric

f'bersg‘g’bhﬁ%‘cﬂ\ﬁ@gutes RIS %Aet er greater than 3.5

Mired dve @Js@r%ﬁBrﬁQJdBéxng@sCJng Rmb SN ESAYE AR BREM Pl[l?é ' QIF]T }
of 400 to 1000 and, optionally, an average cut | engt

EXAMBLES- SET |l ian®dtedrsise aranidstisiias @iyrant BeourioRWRVeBrpeeiels i@y, The
a basis weight of from 15 grans/nmeter2 to 250

preseny iyeriip B eledes the %?“éiﬁ@iﬂ &b¢ {peferaymniBGng pabasirmestsatiszlopest bLOOIs not

.. gra ; an air perneability of at |east 10
imieodh SRR SR or s Xafap'eslas"%m%? et WEHER PR 6 e FERTIRels il be
apparé?wft to%os!a SaRk |n2tﬁe &?%@Q?yucr%@é ﬁ:%@o*ﬂg chﬁcgthéfr gr@l?&c‘lr#ec?]ts are intended and
wt ons; an average tensile strength of at |east 3
deemekiltdn agw.afmma&om bilthamRésRAiSnvepticafae E;Ia‘hhled/by&he tigmst 7
kil ograns/15 mllineters; and an average stretch of
atVhelgadeimzdis apfotidvey abl y at | east 11% 2. The nonwoven
sheet of claim1 wherein the first non-cellulosic
polyneric fibers conprise polyolefin, polyester
pol yam de, polylactide, polycaprol actone,
pol ycar bonat e, pol yurethane, polyvinyl 20 acetate,
pol yvi nyl chloride, polyvinyl alcohol, polyacrylate or
pol yacrylonitrile, iononmer or blends thereof,
preferably polyester; and/or the second non-cellul osic
pol ymeric fibers conprise polyolefin, polyester
pol yam de, polyl actide, polycaprol actone,
pol ycar bonat e, pol yurethane, polyvinyl acetate,
pol yvinyl chloride, polyvinyl alcohol, polyacrylate
or polyacrylonitrile, ionomer or blends thereof,
preferably polyester. 25 3. The nonwoven sheet of
claim1l or claim?2, further conprising third
non-cel lulosic polynmeric fibers in an anount up to
50% preferably from5%to 30% nore preferably from
50to 20% by weight of the nonwoven sheet in its dry
state, wherein the third non-cellul osic polyneric
fi bers have an average diameter greater than 10
m crons and an average cut length greater than 5
mllimeters. -59 Docket Number 20763 4. The nonwoven
sheet of claim 3 wherein the third non-cellulosic
polynmeric fibers conprise polyolefin, polyester
pol yam de, polylactide, polycaprol actone,
pol ycar bonat e, pol yuret hane, polyvinyl acetate,
pol yvi nyl chloride, polyvinyl alcohol, polyacrylate or
pol yacrylonitrile, ionomer or blends thereof,
preferably pol yester.
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5 5. The nonwoven sheet of any preceding clai mwherein
the first non-cellulosic polyneric fibers, the second
non-cel l ul osic polyneric fibers and the optional third
non-cel lul osic polyneric fibers are oriented. 6. The
nonwoven sheet of any preceding clai mwherein thg.e number 20763
total weight of all non-cellulosic polyneric fibers
conprising the nonwoven sheet conprises at |east 35%
by wei ght of the nonwovenclaheet in its dry state. 10
7. The nonwoven sheet of any preceding claimfurther

1. cémpfredicaly-eekd unoovan shegdeemmmainerial s in an armunt up

to 750/% refewbl from5%to 35% nore prefera ?/ .
f Pom 595 ngn-ﬁﬁ ostﬁéolm?rﬁﬁlf)ersp 3 RECU B ﬁtoSEWéoefsre efpbly from 10%

to 50%,tn§)réjﬁr¥fer§% E&n 15\9% :%"/n b%r G&g@% 4{13‘1(91%)09 nt@i?eqqn |[£Bd$yesrtét9 w?'qere;n the
conpri se ers manuf 4¢ F om cel
first nahadelladlcl pyly@6@UbEs ABvCR vbtb@Sdism i@ RE trah 8. 53&‘&@(@ bRebrdbfy38 micron,
har dwood fibers, softwood fibers, non-wood fibers or
an avdshgeredidenotidessdifan 3onillibbtlersdgefefabl it bemlsmma LEnel @b eveeahefasmagt ratio of
cellul ose and naturally occurring 15 cellulosic
400“&@?%??%]5 8. The nonmoven sheet of claim 7 wherein

tge fi e%%r?‘ddﬂ;ﬁggl ?}%Ic% Ign ric fl eraps %ea!ng{l'”ogr]z %f faorme1d"l/a%%8%n6referab!y from

froril woven she any precedi
20% t€65%h, MokdAsrtrB@bly GOAR5Y: $d 6495, B Wgagt'?tng B LS WoRMn dh@etmis@@é{'ﬂ& wherein
up to 40% preferably from5%to 40% nore preferably
the sefand mprb84éllticsi3Ymebiy filwes tghé arodvetshe dinpetanyreersia@ets mitron, Doeferably
~its dry state. 10. The nonwoven sheet of claim?9
7 microih 8p BYSFRIE AEPeR AR HGOhat8P] |, pEersty. seavesmgr whilenathal & wilimeters;
styrene butadi ene copol yner, butadi ene acrylonitrile
copol yner, pol yurethane, polyvinyl acetate, polyvinyl
alye@ERthe nemdéér%he&%@%fba% waiHer froﬂﬂs%ﬁnsbrﬁg‘tgrd to 250 grams/meter?,
adhesi ve, polyvinyl chloride, polychloroprene, epoxy,
prefergplygnol 50 gttEm&aneftéJf waloo grlaydﬂqetetfzhaf amederrhabtity aclitesis\v®, Coresta units; a
surface treatnent material, surface treatnment nethod,
slow radespesetiien repipigage, of é’ir'%@é?ﬁ Wfﬂ‘g Fagferﬁbfy atleask$d Newtongr an average

tensile ékﬁﬂgﬂ%ﬁneaﬁ%&o?{% Ee?egél)i\q Eit %ﬁ?t:}dﬁWT SdPIEErmeters and
an ave%le)ét‘/ét&ﬁ’&fa@&a%‘ %%ref&gblywiﬁghﬁ@e and crosslinking

agent . he nonwoven sheet of any precedi ng claim
2. m@rrehmovteheheaodsf\mmenws&eletheenmﬂan@asosmﬂotymahcﬁf;be}s&mbr&e
-60 Docket Nunber 20763 12. The nonwoven sheet of
polyolefin.giobrester. notyemise rpoarlaf:ﬁidesmoiwcw@actmnwmcsre@atdn golfurgtane, polyvinyl
neric fibers and a second | a

a°efat%8@b‘WL%"§“€ 8°'§érwb%%f)hﬂ'oﬂd@éwamoag?'tacagr*yvfeH%Wﬁ%@*ﬁ%ds therecf,

s O RS BBL YIRS 15 e

polyanfideapdRiakde\\b&fclbrbiagtbnd, BdifdarbOftle, @blydrtardUbdiivl @ cbiad &fcfvinyl
conpri ses 5 a scrimmterial.
chioride, polyvinyl alcohol, polyacrylate or polyacrylonitrile, ionomer or blends thereof, preferably

and

polyester.

3. The nonwoven sheet of claim 1 or claim 2, further comprising third non-celiulosic polymeric fibers
in an amount up to 50%, preferably from 5% tc 30%, more preferably from 5% to 20%, by weight of the
nonwoven sheet in its dry state, wherein the third non-cellulosic polymeric fibers have an average

diameter greater than 10 microns and an average cut length greater than 5 millimeters.
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14. The nonwoven sheet of any precedi ng clai mwherein
t he nonwoven sheet has a formation of 1000 or |ess,
preferably 500 or |ess. 15. The nonwoven sheet of any
precedi ng cl ai mwherein the nonwoven sheet is a porous
packaging material having a | og reduction val ug.Qf \dtoer 20763
| east 2, preferably at least 3. 10 16. The nonwoven
sheet of any precedi ng clai mwherein the nonwoven
4, sheetonésnandi@btcrirh @lwhérkh tHeakidaRn-c@lilotic p@tatic @ber@tomprise
| east 94% preferably at |least 99% 17. The nonwoven
polyolefinerstyeesér. paipmisiceraivdhctds, edhwrproiatieneepatycerhenaten nelpy@inane, polyvinyl

sheet has a bursting stren of at |east 517 kPa (75
sceta SOTH T G PRI HRP e PT O oG EU R TR o e ereot,
7 kPa (120 pounds force per square inch)
maeé%?j%éeﬁ%s 18. The nonwoven sheet of any preceding
5. Cfrlﬁ?d bR hdet bihdy PeEBY RRinBRIRLLIN MASrsBdnRYRIRBRPolymeric fibers, the
internal tearing resistance of at |east 150 granmns,
seconpnafaelidsicypolinelicgirgts aBF He gptans thirdl @on-defieogiopniyonegin fitshead oriented.
of any precedi ng claimwherein the nonwoven sheet is

6. prisitoayoven gheetrpf@nhBREHGHE fleEhurareivihe i) WB'B‘”éé’éﬂI fwg cglluigsim
polym%?’%e?% Q(%nipﬂgﬂ t‘ﬂ \rqgnwgg%n hgq c rﬂ&tsgs‘? %‘ tel,ellrSteBg)l)/oun% v%e C? 936}8 noE\ﬁoven
ywehaﬁsd@@@@ckage for an article mhereln t he package
conpri ses the nonwoven sheet of any preceding claim
7. 2Phe nbheovyeackerye 20 preteaingcBin fittict bemprisiogiuissitigesad materials in an
| east one additional |layer directly adhered to the
amounﬁ%“xﬂd@"érﬁ@fﬁ@é’tf fronpi§éarte BHet rse Brgterably Hral5Y taywete. orvaht ofdke

S AR P ST ARLED S5l DR
from c&lgﬁgé HQUHWO%EdrﬁHg ceaﬁos%?mat@I e SQQ&&QQ}% r%]?dm%loé‘hﬁ@rg Lofood fibers,
claim 22 wherein the nonwoven sheet 1s direct
non-waad lfigsre o Hepds therebff or bledds of Tih@s plamkza:gﬁed)‘fon&féyméﬁe aﬂh ahtlrally occurring
21 to 23 wherein the nonwoven sheet is thernoforned
celluloghypieials: wher ei n t he nonwoven sheet is attached to a
t her nof or ned Number 20763
b THE BRRAGE s R bFhecra s M S e e fano

ﬁmmmggtlcle conprises a nedi cal device and/or desiccant.
A net hod of packagi ng a nedi cal device conprising

9. aThep‘bb)Ndvdh Bigefof PACKa@Qing WReT iefHer LR rifarkAGR: BABTRM h S8 Smount up
t he nonwoven sheet of any of 5 clains 1 to 20;

to 40%pprafeianly fram idtdp ¢8%. roerg brsterably fiohned YpladR%gley, waight efitd momivagn sheet in
t he nmedi cal device in the package by formng a

s dy ¥3ft i nuous cl osing seal ,

10. The nonwoven sheet of claim 9 wherein the binding material comprises acryiic latex, styrene
butadiene copolymer, butadiene acryfonitrile copolymer, polyurethane, polyvinyl acetate, polyvinyl
alcohol, natural rubber or other nature-based adhesive, polyvinyl chloride, polychloroprene, epoxy,
phenol, urea-formaldehyde, thermal melt adhesive, surface treatment material, surface treatment method,
binder fiber, crosslinking agent, tackifier or blends thereof, preferably styrene butadiene copolymer,
polyurethane and crosslinking agent or polyvinyl acetate, polyurethane and crosslinking agent.

11 The nonwoven sheet of any preceding claim wherein the nonwoven sheet comprises multiple

layers,
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whereby a seal ed package is forned; and d. introducing
a sterilizing gas into the seal ed package through the
nonwoven sheet. 10 27. The nethod of claim 26 wherein
form ng the continuous closing seal conprises heat
sealing, weld sealing, ultrasonic sealing and/
adhesi ve sealing. 28. The method of claim 27 mhg%“mﬁmﬁma2m@3
heat sealing is acconplished with a seal tinme of at
12. | eRsiion@on sBRE BNk 1 BRNAIOPE Firs] 184, %rsés&ﬁ@ﬁ&@%h’-ﬁ@lul@ilc polymeric
at | east 120C, preferably from 180C to 200C, and
fivers gl secqnd@/smomposfes dHte slemgmw&?@uikdﬂapo@é@ﬂpﬂmm&efomrooﬁ third non-
square inch). 15 29. The nmethod of claim27 or
Ce”“*"g’F RYYRSSS figgieridiands teeelr heat seal i ng to forma seal ed
13. %ﬁ{l%g?o\roehgg Igfgclr%\éﬁ\é? Qr cla f % \fvheff“e /F ctm%robur g}umP]le layers comprises
ascmﬁhg@ﬂgth of at |east 827 kPa (120 pounds force per
square inch) gauge and an average internal tearing
14.  r & shanee sdet aftany e@sdding 2aim \gireaei® the 3Bhwolresheetthao d foarhation of
any of claims 26 to 29 wherein the sterilizing gas
1060 %&?ﬁwreé%%b*yoﬁoy °hgst, steam 20 and/or ethyl ene oxi de.

15. Bﬂ‘iée nr?g\goueﬂ slgee?of oarnnggr%g Ct u% n}n \gheg%rp %gvﬁ\%ﬁ%&?rﬁ ee?thseaa g’orous packaging
materiS RGHGY Ib@}edﬁt@rﬂ)%l@fof@tle}a%gﬁ 'p%ré[ﬂ}a@féaéleys to a
hydr opul per, wherein the materials conprise (1)
16.  Walteatopw@en &@et bitz@y Prietsiing BART Cedrdiniihe Sbravop@l shaEimiag a bacterial filtration
fibers, and (3) the second non-cellul osic polyneric

emmﬁﬁvl%?§a$@4%a@P@@@Wﬁg@$ﬁ@”haterlaIs added to the
eliverin

t .
T RN B Sh Ha bl Bl e G NV LHREL s  fystng srengt
of at Ie%%kﬁ&Paﬁ‘Hﬁgﬁﬁn%gaﬁgc@?%r squ?r%?lr:rl]{ }?SJ SQ%tefte%ﬁytagIE%'t ?%1 lIaPE&E't());pounds

force per sol@eaterdang:. t he web on the form ng section; f.
couching the web to deliver the web to a pressing

18 sEstriopweven gheemf@sxsbrngedtnb elaiwa!dwer@ the n@‘e\loivemqhieﬁglas breavaesbe

. section; ying the we 32. The

el o g cPoBiench 3PSt THATEH ARG A SR 1 o ¢ he

19. I‘%n%&%v&?%heg%ftanfﬁrg%gﬂg %q%%%% %thn%ov&oﬁa&% ArHleQSI ¢

yneric ers an
20. W'&{eefoh\ﬁdvsn sheet of any preceding claim wherein the nonwoven sheet maintains dimensional

stability when exposed to temperatures up to 200°C.

21 A package for an article wherein the package comprises the nonwoven sheet of any preceding
claim.
22, The package of claim 21 further comprising at least one additional layer directly adhered to the

nonwoven sheet, wherein the additional layer comprises a second hydrauically-formed nonwoven sheet,
paper, thermopiastic material, binding material and/or coating material.

23 The package of claim 21 or claim 22 wherein the nonwoven sheet is directly adhered to itself,
24, The package of any of claims 21 to 23 wherein the nonwoven sheet is thermaoformed and/or

wherein the nonwoven sheet is attached to a thermoformed container.
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33. The nethod of claim31 or claim 32 wherein the
first non-cellulosic polyneric fibers, the second 10
non-cel lul osic polymeric fibers, optionally the third
non-cel l ul osic polyneric fibers and/or optionally the
cellul osic based materials are added to the
hydropul per concurrently and agitated to formtI%mket’wmerzm63
furnish and wherein the furnish is delivered to
25.  hohdiRehgBBadN oEMIRE bFiloRd wﬂer@ﬁw PRI Sises @meS @@J.d@ and/or
the first non-cellulosic polyneric fibers, the second
desiccaran- cel | ul osi ¢ pol yneric fibers and optlonally t he
third non-cellulosic polynmeric fibers are added to the
26. h?dﬁﬁ}?épb@ﬁk%% aé‘gﬁdFﬁtdéﬁC@tC@mPW% a first fur n| sh, 15
wherein t ered t
nfans ¥8 '?91 as‘i’ﬂ% 5‘93 %ﬁeé%lt“% H%%?gecF&“PRFSF F‘ﬁé“’%‘“’%” %E‘H’f Ay of
chest; qandiepigd onal |y the cellul osic based materials
are added to the hydropul per and agitated to forma
SecondplédiHgr edtlicavdigic€innhd Jaekagecond furnish is
delivered to a refiner, refined and delivered to the
hel di ngpclopieaiits mediag dpviderigythe Reckpgedtydorming stcoetiskpupeiosingseal,
to the machi ne chest; and the flrst furnish and the

second"Y AiERCERERI9E S8 9t he bl end chest and
dgl ' Veﬁtﬁ%ﬂu&@g c{l ﬂgrmg@%&#snrﬁo Eg§§§leoppfa'c ﬁe ‘h?oulav\}]h%glonwoven sheet.

del i ve sectio erel
27. T ieShetitrds ghl 28lvdsics fﬁﬁl%ﬂﬁdoﬁtﬁublﬁ%o‘émgeé’al tdiepris@oRBkealing,
non-cel lul osic polyneric fibers are added to the
wmdSﬁ#d;@bﬂ&pQﬁe@bgem¥WQQMﬁyeaﬂﬁmagitated to fornmthe
rnish, and wherein the furnish is delivered

28 HTedP‘ﬁ*@Odr?é%iﬂg‘ %&?ﬁiei"&eﬁ‘gseﬂ'“ﬁﬁa%‘ﬁfé"’%ﬁ%%h e e st 08
h
seconotss,e%ol&)aé ﬁéw &%ﬂ]er%ﬁ%rlatu e%? !a&q P ZWBB rp%‘r&%faélgﬁgnsﬁ' 1?@% dpt %b% ngnd a seal

on-c yneric are
pressuteq;fbh@ashmrk@@wmun&wwgqu\é@ i¥oh).Wher eby a first
furnish and a second furnish are forned and wherein
28.  tTe mdtigddf cigim¥ ansain@dpihesasaigr fidat stalingde forme sedﬂedsmackage, the
rising the first furnish and a second machi

co
nonwomgg?et h@’soqlkﬁﬂqegialﬁ&raﬁwéﬁ§@e@rpa affleashiSeh @ byr@tyg&tf@p@q of at least 827 kPa
{120 p(!v\l ng‘?fgroﬁ p? hs6§are %g'h sg-gpgge ﬁtarb oﬂera% rﬁe@Xal gearmg rﬁos ncé%f att?east?i?s
gramSheadboxes one or nore slices or one or nore
cylinders. 35. The nethod of any of clains 31 to 34
30.  witemadthod tohanyfobeiaimg g6 Seastwhereindongsrilisegsgaa chapisds tiihedt, steam
;%Iinder, rotoformer or inclined wire forner. 5 36.
and/or fdenperided of any of clains 31 to 35 wherein the scrim

RGBTy el RS <P TRe IREl WO ‘ARY PRI ) Firrins e
Sawmﬁgségs&hereln the couched web delivered to the

pressing section has a wet process tensile strength

of at ddeiastnatbfidls BraysropbhaiiiihkieihemsteriadBcomphg met hod

of any of clainms 31 to 37 further conprising adding

the birdl ng walg'erial to the 10 hydropul per and/or

addi ng the bh ?i % material to the furnlsh prior to
the furldl sh Beiyg Hé?'ﬁ“&?%‘? By peeips. and

(3) the second non-cellulosic polymeric fibers;
b. agitating the materials added to the hydropulper to form a furnish;
C. delivering the furnish from the hydropulper to holding means;
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form ng section and/or adding the binding material at

an i npregnator in the drying section. 39. The net hod

of any of clains 31 to 38 further conprising

pre-densifying the web by using increased pressure in

the pressing section and/or the drying section

The ﬁethod gf claim 39 wherein the increased préé%mbgmbm2m63
is from17.5 N per lineal mm (100 15 pounds force per

| igneal délﬂ&"ﬁb tHeQurRiGBfrdth B8 hokihg MaknsamR ﬁ)grﬁ%)sd@ﬁﬁmgﬁarrﬁ aleg
per lineal 1nch). 41. The nmethod of any of clains 31

t e 40 fHewatdneg theompon hiefgmooaddtioy t he web with a
heat - seal able material and/or a pressure-sensitive
afhesi Gchiag Bf el togelivanthe ek OGrPsRssiPe Fastitthe dryi ng

sectiop,  42.. The method of any of claims 31 to 41
fdrthe Km&n me?ﬁhg cal endering the web after drying

t he V\@Qwer%gtré?avebw‘@drvﬁé g&gonogno(:l aim42 wherein

cal endering occurs at a roll tenperature of from 65C
t® 205@yinatned vabrol | pressure of from17.5 N per |inea
inch (100 pounds force per lineal inch) to 263 N per
32. | iT Prepthod ﬁé'ﬁlw%%@feﬁvnmgwﬂﬁ? ewsleghisrthy iyawpgieer fisthyr coparise the third
3 wherein cal endering

non-oqSeieay Tt et el Parei Bt Relkaer s A monaouen
33. Sheehesy & |c§§|'rrrfﬁq)r l:IQ:maﬁywrF%fenrﬁln@hr%oﬂ- fcéi@logg TS rf\@@é %e second

by a nethod as clalnmed 1 n any clarnms 31 t
non-cellfidsic polymeric fibers, optionally the third non~celluiosm polymeric fibers and.’or ophonally the

cellulosic based materials are added to the hydropulper concurrently and agitated to form the furnish and
wherein the furnish is delivered to holding means comprising a machine chest; or

wherein the first non-cellulosic polymeric fibers, the second non-celiulosic polymeric fibers and optionally
the third non-cellulosic polymeric fibers are added to the hydropulper and agitated to form a first furnish,
wherein the first furnish is delivered to holding means comprising a blend chest delivering to a machine
chest; and optionally the celiulosic based materials are added 1o the hydropulper and agitated to form a
second furnish, wherein the second furnish is delivered {o a refiner, refined and delivered to the holding
means comprising the blend chest delivering to the machine chest; and the first furnish and the second
furnish are blended in the blend chest and delfivered to the machine chest prior to being delivered to the
faorming section; or

wherein the first non-cellulosic polymeric fibers and the second non-cellulosic polymeric fibers are added
to the hydropulper concurrently and agitated to form the furnish, and wherein the furnish is delivered to
holding means comprising a machine chest; or

wherein the first non-cellulosic polymeric fibers and the second non-cellulosic polymeric fibers are added
to the hydropulper consecutively, whereby a first furnish and a second furnish are formed and wherein the
holding means comprises a first machine chest comprising the first furnish and a second machine chest

comprising the second furnish.
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34. The method of any of claims 31 to 33 wherein the web is formed through one or more headboxes,
one or more slices or one or more cylinders.

35. The method of any of claims 31 to 34 wherein the forming section comprises a Fourdrinier,
cylinder, rotoformer or inclined wire former.

38, The method of any of claims 31 to 35 wherein the scrim material is added in the forming section
and/or the pressing section.

37. The method of any of claims 31 to 36 wherein the couched web delivered to the pressing section
has a wet process tensile strength of at least 100 grams/30 millimeters.

38. The method of any of claims 31 to 37 further comprising adding the binding materiaf to the
hydropulper and/or adding the binding material to the furnish prior to the furnish being delivered to the
forming section and/or adding the binding material at an impregnator in the drying section.

39. The method of any of claims 31 to 38 further comprising pre-densifying the web by using
increased pressure in the pressing section and/or the drying section.

40, The method of claim 39 wherein the increased pressure is from 17.5 N per lineal mm (100
pounds force per lineal inch) to 263 N per lineal mm (1500 pounds force per lineal inch},

41. The method of any of claims 31 to 40 further comprising coating the web with a heat-sealable
material and/or a pressure-sensitive adhesive material at an impregnator in the drying section.

42. The method of any of claims 31 to 41 further comprising calendering the web after drying the
web,

43. The method of claim 42 wherein calendering occurs at a roll temperature of from 65°C to 205°C
and a rolf pressure of from 17.5 N per lineal inch (100 pounds force per lineal inch) to 263 N per lineal
inch {1500 pounds force per lineal inch).

44, The method of claim 42 or claim 43 wherein calendering bonds a scrim material to the web.

45 A nonwoven sheet as claimed in any of claims 1 to 20 obtainable by a method as claimed in any

of claims 31 to 44.
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