WD 98/ 29585 -

PCT/ US97/ 24080 MULTI COVPONENT FI BER
Backar owalogif9sgshe | nventi on 5 Field of the Invention  pcTuse72408the
present invention relates to a nulticonponent fiber. The multi conponent

fiber conpri ses an UNMRAJUECOMPRONENT FUBERN al i phatic pol yester pol yner
as a continuous phase, pol yolefin mcrofibers as a di scontinuous phase
encased within the aliphatic polyester pol ymer continuous phase, and a

conpat | Badkarstind ofthé liweatiorphat i ¢ pol yester pol yner and 10 the polyol efin
m crofibers. The multiconmponent fiber exhibits substantial biodegradable
properties yet is easily processed. The nulticonponent fiber is useful in

maki &g Field of ied MyeAtiorst r uct ur es t hat nmay be used in a di sposabl e absor bent

product 1 ntended fo t he absor on o0 uch s body f| uids.
s bescr | pTiATasPt ingerion piatesAp @ mulicomponent Bbep o Bhe mulleommepent tber oduct s

cur r ent éamprised dﬁ Lﬁﬁéﬁt@@ﬁwuﬁre df%n@iﬁha@d)ﬁélyésié# [Plfmer as a cohffudtéPhake, ' n

the infant and ¢ care areas, diapers and trajining pants have

gener al PoJyolatin Mm as g discoptipyp B&Rcaspd withipdhe ajiphatic pplyester
di spos ahdigmabestitin@dls phase, ahd acaémp%t.bmsémethfe%hhﬂ@p&@éﬁeﬁsaﬁ%ﬁ anfuch as

sani tar kins or tanpons, adult 20 incontinence products,” and health
car &0 pr%&tﬁﬂ? '%fiﬁ"dﬁ"‘é&fbﬁﬁ' gihemulyeampenent fiRgr axhibits s“hﬁ%ﬁ@l bigdegradakig; cal

di sposaffopedies %bieruasw pragedsede nefeahhuic&ﬁﬁmérﬁ fiberisLRERI T .tnakmg structure
i ncl udi ng a topsheet, backsheet, .and_an absorbent structure between the

t opsheeROMY¥RYEp AtMEhiEes 3‘\'“'@! degissd.in P§'§P>Q§5P|P)?hsﬁ@%n& grogiygtintapded for

fast eni fhg sb&pktioh of fluids Such hé bbagatias, product onto the wearer. 25 o
Di sposabl e absorbent products are typically subjected to one or nore liquid

i nsul ts, such as of water, urine, nenses, or blood, during use. As
suchs tBSs i6h o elated rpacksheet materials of the d| sposabl e absor bent
product of |iquid- i nsol uble and liquid

i mper neabl eDmpeablalabso@aowraéum cypsenthyindhwidespread uskin maniiapplications.
suffici gy eﬁél‘gﬁfcé?ﬁgt&\@”ﬂam HiE aAPaRas! &l¥p§‘§ dridtainiig 6)‘3 &R0 e

absor bent pro retains Its Integrit rrng use a wearer and does
not al | gendratikreplaced reusable cjothcabsorbent nsmlets; r@hehyppabdumsable absorbent

At houggro%!:{s‘?ﬁélat\:/&e’é ﬁe%ﬁiﬁﬁ'c%re? u&b%ﬂ@ﬁ as %Hﬁé}% h%bkﬂ%%p%ﬁﬁrﬁ a8qP" bent

pr oduct ener al accep ese products
st i RO hineentinenge products, andmeeltlemprpdmpeum as sungmd; drapes oewatpte, nany

di Sposaﬁnle‘éfe.@gﬁ"?\%ﬁa!f t%ﬁﬁlﬁ db rent Efqbdﬂbtf %énsor [Y édh&lsﬁ?%%n?ﬂasut or

exanpl e, many |spo
structure mc!udmg a topsheet, a backsheet, and an absorbent structure between the

topsheet and backsheet. These products usually include some type of fastening system
for fitting the product onto the wearer.

25 Disposable absorbent products are typically subjected to one or more liquid insults,
such as of water, urine, ménses, or blood, during use. As such, the outer cover
backsheet materials of the disposable absorbent products are typically made of liquid-
insoluble and liquid impermeable materials, such as polypropylene films, that exhibit a

. sufficient strength and handling capability so that the disposable absorbent product

30 retains its integrity during use by a wearer and does not allow leakage of the liquid
insulting the product.

Although current disposable baby diapers and other disposable absorbent products
have been generally accepted by the public, these products still have need of
improvement in specific areas. For example, many disposable absorbent products can

35 be difficult to dispose of. For example, attempts to flush many disposable absorbent
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products down a toilet into a sewage systemtypically lead to hl ockage of

the toilet or pi pes connecting the toilet to the sewage system 1In
parti culv?é9 %@ outer cover nmaterials typically used in the disposable
absor bent  pr G2t s general ly do not disintegrate or RGeS0 en :

flushed down a toilet so that the di sposabl e absorbent product cannot be 5

di sposeprodudts dbWwna toligt intofa !;éWagwEﬁterﬁQmaHWéaﬁ foi6ciabe ofBitetoréror thin in
order to.reduce thellé)tvera osabl e absor bent product

so as t CRERCRINECHRO thelejietis tae 5?‘”393 sysﬁ?'ﬁcﬁ’é@ﬁ'gwaﬁt R PYiEE coyer materals e
pi pe, t itgpicallyeusadtinthe disposabid abssrbehtiitodadts Yerérally 86hot disintedfdteldrt

sufficiept stre revent ar i he outer cover
nat er i al‘P FRErse w Rg@E‘B %%‘{)g%wrt‘@ tP{lFS tB%%‘EEé"ﬁEPgﬂ@gﬁg '%??Bt Bpduchganpetbe 10
{:Ert HSeL rﬂhipntsre]a(dfludthmtayz Fltlsepa&tlkli- cbﬁerbﬁﬂ@t ﬂhlﬁ?r@ﬁ!aﬁlé%ry L0 lﬁ%?aéh}ﬁo%)db tice' N
roug e andfills inue to fi up, ere _has .been an
i ncreasgﬁ verall‘ﬁ:ﬁ%%&hggppﬁa? piabso é’&ﬂf PRRAMERAAS Mepﬁ%f'@a'bg‘MOé 9fr oduct s,
Td he lncﬁw{agéldv@teﬂetfm?%e#agg ﬁﬁ@%ﬁéﬁﬁ&o&éﬂé&?rﬁ%rﬁﬁ%&" wmb dents |3
RIS TR S A A G S
facilitisesj e%t&&ko&ﬁe's&agééédf%omal use b){)a wedersuch, there is a need for new
mate jals t i n di sposa absor bent products that

gene IIy r?tgm?r Res: rS°f<h‘eVé§'i% Q'FM'SSQQCBWW’HBY?MWSQ%"Q BOMCamnt er

such usahrougholFthe Watds APEnaMIsTBINENnES td fll §B) ithereHasReeAGnGhereB88d €Xanpl e,
t he di Sr‘&, abI e absor bent product may be easi |y and efficiently

di sposefieffa st |sﬂ\;'fce2”9d“933°f‘é'ﬂ H&PP%@'? Prqqﬁ'étsd the jpserppeatian o6 rieset
product rggytldtie Qﬁ&lo'r YegrdaBle’ ddmptients ifll dispdEasie Products, a%r)lﬁ the Péﬁgh df sevage

system wherei n the di spgsabl e absorbent product 'is cap
degr adedroducts that can bg dispasgd of by means atherdhar émmm#qmamsqrdmaawm

pr obise Mdidpbsal faRiles such & reAdfMisered wWith their use. In particular, known
degradabl e fjibers typically do not have 25 good t hermal di nensi onal

stability suthsygnthergds a F‘BBT’ dorpays Majeriarbpbmay bedisedir disposable shrinkage
due to tdpRoRfnt PRIdueiathat ééi'le?‘élﬁx fefdin ﬂ?&'ﬂ‘ zﬁﬁgﬁﬁ)’!’hﬁ StRAMEH 8 ding t?s“eabmaéﬁer

processes such as thernal  bondi'ng am nat contrast,

pol yol efSURhMgecthednaterials mayke mﬂrg sff@mlv ﬁé’POS%P& dronexarie the good _
t her mal di&df&asleosb%brﬁérﬁ rdqdcvriay Sufly aaaaﬁmamp%@gggagpgfwﬂgﬁg their

use. In 3 particul ar | bers typicall C ~and,

and 2 c Hf\itesnaiveiv tfm@sposable el@qqramtmr@quct mayde ¢aﬁnly iand etfﬁmenﬂymﬁad of
di sposakbg ﬁi{&&%&;@‘é&e t hoﬁv}h%rélﬂ dﬁﬁoééﬂ ie E!ggblgbent r@&l.?c?féaéndgggleoéf Jéu’tﬂ ?ﬁe

such as body | ui ds. actants can
wet t abi Iqu]@ -pol yol efin f| bers, the use of such surfactants introduces

ot ety Ao SHPT SEnAE 88 r b el TR oo, o0
bi odegr ZN&pvBtesrd vy@hﬁw&m dn pamcular known degradable fibers typlcally do not have
-2- 25 good thermal dimensional stability such that the fibers usually undergo severe heat-
shrinkage due to the polymer chain relaxation during downstream heat treatment
processes such as thermal bonding or lamination.
In contrast, polyolefin materials, such as polypropylene, typically exhibit good
thermal dimensional stability but also have problems associated with their use. In
30 particular, polyolefin fibers typically are hydrophobic and, and such, exhibit poor
wettability, thus limiting their use in disposable absorbent products intended for the
absorption of fiuids such as body fiuids. Although surfactants can be used to improve
the wettability of polyolefin fibers, the use of such surfactants introduces additional
problems such as added cost, fugitivity or permanence, and toxicity. Furthermore,
35 polyolefin fibers are generally not biodegradable or compostable.
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It would therefore be desirable to prepare a fiber that exhibits the

t her mal di nensi onal stability of polyolefin materials yet is
subst aniWQP8/3958% odegr adabl e and is wet t abl e wi t hout tplea/usee24080
surfactants. A sinple solution to this desire would be to simply mx a

poI on efin reweuldhereforé be desigatiel sbprepards eﬂbed thaDeﬂﬁblts?thGQhéhﬁéle benefits
{1 ber o SRh8Rkicih Bedbing of foieOHEIETe Jotfs SRTRIBN, PiodegBopbinancia
c(r)"rargloge:wettabfa‘wtﬁlommrq_/u?lbfesuﬂammsafhtample solutien tootrllglktidiﬁw&blﬁbb% bits
i i ol e AR B Hohes T st £ BlptedRnieraeBal F (ol e banefit ohas
t her &f ousingrbotie materidie Howbvdr| thegmmporiehtssef ainultlbeﬂpbﬁeﬁt%eﬁpéné@llfOnb' ne

e’ dos PRI Ep chAmicHlf bolibSikie, et Bsehmaneni siactuay sihemisacy

subst antothsr] gndhgveasiatﬂherhenkbgtc;adchmhcﬂenshcs so that the muih‘bompoﬁé'lﬂrﬂ%?r e an

o o 1 SCUE PERTRLE byorlF b ek o oBiiS Cart Popmasig broperbes. thas ¢ i < al so

an obj edhereforé provands deta a:hauenge wthose BKid iahetha astttb%bﬂmrt@édrﬁ péirmtagabl e 15
mul tj Coﬂ?q%?ht fiber which ha ood trermal di mensi gnal st abi I ity and is

hydr'@phi ese bagic WB&?SSE'PPe" SWeH as meeting the.gpsing dhakhg entire C It

is also rmmlcdmmienﬂfbér’fﬁe SRSy substantalydebfadibRyastenddrsphifd ant i al |y
degr adabl e fiber which is easily and efficiently

prepared andt '\ﬁﬂh%rﬁ qrg aQ[H%ie&'gPé thepresgnt invention to Hpéﬁﬁﬁ mylticempenent fiber

st ruct Urstfich BGubstantisiydegradale intRe leRAVidHrmént. The present
i nvention cqncerns a therrm | astic conposition that is substantially

bi odegr adabl'biSARP rELiGH: Afithe Rresgat inyenjiopda Peeyvidea substantigllysegradabla| e | nt o

desiyzed nﬁdllﬁk&imponent fbsruenieh Ras g6 thefmal difRhSioRAl sﬂé’é]ﬁ’@‘éﬁa i$ hydtophiliés -
One aspect of the present invention concerns a thernoplastic co 03|t|on

t hat W'theﬂhﬁ‘tel%@§ta§t'ﬁllq§@&féuﬁf‘°tanﬁrst conponent, a second conponent, and
a third conpgBeio an object of the p@%@n?ﬂ’?é\ﬂldﬁ%br&hdé Ubﬁafn@ﬁ%@ﬁbil
atIc pol yest er

conpositi on conprises an unreacted m Xt ure o an a
pol yner mditicomaponent fiberwhich issasily and effisieadi prepsired and MﬁlCh is suitable fdriuser s as

a subst aRpiedatitig oRwe M StRsrephase encased within the aliphatic polyester
30 ol yner substantlally continuous phase, and a conpatibilizer for the

ali tic polyester polymer and the pol yol efin mcrofibers.
| n anot rmm,ﬁgﬁtthe if@nfigesent invention concerns a nulticonponent fiber
that is substantralTy degradabl e and yet which is easily prepared and
readi |y procEwsrmesentiinyestion conearas adaermapldstic composition that issubstarttialyer s or
NONWOV ehisddgr4ddbi€and yet which is easily prepared and readily processable into desired final <"
structures, such as fibers or nonwoven structures,
25 One aspect of the present invention concemns a thermoplastic composition that
comprises a mixture of a first component, a second component, and a third component.
One embodiment of such a thermoplastic composition comprises an unreacted
mixture of an aliphatic polyester polymer as a substantially continuous phase, polyolefin
microfibers as a substantially discontinuous phase encased within the aliphatic polyester
30 polymer substantially continuous phase, and a compatibilizer for the aliphatic polyester
polymer and the polyolefin microfibers.
in another aspect, the present invention concerns a multicomponent fiber that is
substantially degradable and yet which is easily prepared and readily processable into
desired final structures, such as fibers or nonwoven structures.



One aspect of the present invention concerns a nulticonponent fiber that
conprises an unreacted mxture of an aliphatic polyester polymer as a
subst anfyigdshysss continuous phase, polyolefin mcrofi bl mdr34080
substantially di sconti nuous phase encased Wi t hin the a I'phatic

I t tibilizer
Fgryte?]eegl P%hatlé f)ttﬁ?yes Fe'sé‘M ﬁ?hgﬁﬂgﬁéggﬁﬁa@%‘f@%n m cro | elrsl. 'z

| n "anot ¢RMPragsAn unreacted Mmﬂ of| anaiphpticpelyester prlymeramasuvkstatiallyct ur e
conpri SiAgG: | f ﬁﬁ'lg

enbodi neNt or- B@%&agﬁ%ﬁ@;ﬁﬁe@ﬁ %rgtdg?éee&f%ka Eqﬁ%g usePh?se encased
di sposawiteindhe sliphatic HQIVGQ@C polymer substantially sontinuous pbasss andtzhe pr es ent
| nvept | GlinSIHELP fordndliHATE BbGR A BONABF Rl BilHidiylefin mpsfdels! N9 the
mul t I conponent er Rer TR aspect, the
present i nvmrmihemmsh ﬂ:emeperdcmﬂoocomefpaaunmwpvm structureu:lompusmgonent
fiber d ed Description of the Preferred

Enbodi n%h%ﬁh%@&nagﬁ&t?ibﬁrhdééosﬁ i|y1nvent ion is directed to a thernoplastic
conposi ti onQMelembodmbnmfsuah a nonmvelsstmmlupdaamackshe_eeusefdl io@eponent, and
athird erein, the term "t hernopl astic" is neant
to ref epgg {)%orrlég?tlﬁﬁ&f&softens when exposed to heat and

subd0anti al Iryamaiheur aspect) the presentgnvarition codearns a didgpesakie @bsorbent pmdmt

t enpera that, by using an unreacted

m xt ure%’#‘sgsﬂggf t'd) oI ye?ﬁgpd'gaggeoapl)%rg r as a substantially

cont i nuous phamthemﬂppct ¢tie presewntriovertion conseras aydrstess forgireparing the

cubst anMUlREeRaBRCnER ERREReA M. "and o carpat| bi i zer for Lhe al i phatic

One

pol yester pol yrrer and the pol yolefin mcrofibers, a thernoplastic
co _nay b € [ i thernopl astic conposition is
sub -3 Bprastic conposition is easily

]Lor gc es s abI e r']rhatpaeél.erh &w&n&mi;s rdirewgulew a&hémﬁplud@a cbh@bsmddimhidi includesad f ecti ve
| Dr ous chanl ca i es an an I N

The T1's 6 ERBnRaH, R IsRBa oty aadd Bird SAmpeNent A e retsin, tha ferm

pol yesz etherm?plastiw isyrmaant tSwefeatd ggatéﬂahniat eomfﬂswﬁérféxmeéd tﬁahéatitamel ude, but
are no aC u ene succl nat e,

Tyt shsTanly kStaRotolts gt ednonsi i e B PP BRPeratte. a0 vl or at e,

pol woapr ol agtiizbedndistveiedthal by ekhgl dnghrésdted Rikateadfan dliphatid n%élyé&ers ;J c h]c
e oal nen (6]

| | . of h

Phe br c OBher 29 - THoTARLY SantaHaN Bipsen BEYEIREN TYFTHIRATs 85 ARLpsEranly

pol ynmer dib%@dtmwouﬁ?hhéé antasadathin the%buéﬁ@mye‘sta?d@ma@lmaﬁh ially general ly
prepared by the 3 %%rrerlzatlon of |lac r wll be

r ecogni £8QNMPUS ,p@a§g,| and-a,corppatihilizer {ortﬁp%gllpgatlc polyester polyr%ei and the
- 4- polyolefin micfoliBgist althermpidsta tembosidreiaf be Pr¥pdtkd WhefbiRsgdr ed by the
pol yzréer Itﬁgnt'r{oglnasgé cl:r%%}:sngon lspéibstantlally degradable yet which thermoplastic
composition is easily processable into fibers and nonwoven structures that exhibit
effective fibrous mechanical properties and liquid handling properties.
The first component in the thermoplastic composition is an aliphatic polyester
polymer. Suitable aliphatic polyester polymers include, but are not limited to, poly(lactic
30 acid), polybutylene succinate, polybutylene succinate-co-adipate, polyhydroxybutyrate-
co-valerate, polycaprolactone, sulfonated polyethylene terephthalate, mixtures of such
polymers, or copolymers of such polymers.
In one embodiment of the present invention, it is desired that the aliphatic polyester
polymer used is poly(lactic acid). Poly(lactic acid) polymer is generally prepared by the

35 polymerization of lactic acid. However, it will be recognized by one skilled in the art that a
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such, as used herein, the term"poly(lactic acid) polyner” is intended to
represent the polymer that is prepared by either the polynerization of
| acti c XQ88/A58% act i de. Lactic acid and | acti decarusstvedsem t 0 be
asymmetrical nolecules, having two optical 5 isonmers referred to,

r espect icheimjcalip equivalentmateriahtay rigdise piepafediy thefpsulymahz:aﬂoaef lattide. As

cnant | ongeh GEusclhaig bR/ GhA ol R Boiver' E TP hledRanlitie, or by

usi ng a polymenthati$ préparedi\by eitherithe polymerizatiorsof lactic amicd er lattidd. o pr epare

or oper £ es. TR0 R 4t iadid® GERRo0A 10 ke Rsliielt ofBtyleh, RoViRg rqesleal”

st er €oc lisomersrefeaeddo, J:Gspepnﬁb/gl&l as:theclemtt)omc{hmlﬂaﬁer tefersedtosas ‘w)e to

cryst al (eraRlioREraRs e dexofiiatonl el dRBRaTHEEY to g Plenentioier Agsmestl, |
i s poss |Hyl polymerizirgpa pearticulan bhaminmrugot;sidr?gg rsmxtgrndcalmfttir'nﬁ gm@len‘aﬁtibﬁwéi@hﬁs

|
o opar: iPossible taPreparsifareR elhiisdat 418 chAFiz 3R GIRER Rave ifermnt e
fi Ibers ptoperties. mlnamwlgeitaaalbb;nmmdmdt ?mm‘odtfﬁﬂg aie: ﬂbf&dcﬁem!slry@she{
sen ’ no C CO 1 O I N, an anpun
ot o1 B BFEETR PAYER L it ResHIE 8 SoROL. for exUBR, e MBS STSTERR
flﬁSI {ﬁd melomtagq;sani bystaliinity of the Mmelstw b¢ing na&rto\mh{rollmcﬁrp@éﬁﬁﬁes it In
e er.no

ti t | than 100
wei ght d%P&iﬁ\s'e o prep %ﬁé‘?l’f'@%é‘%ﬂ%@?ﬁ%ﬂhﬁ%@ a/é" I tﬁﬁrﬁi’;ﬁhen?nt o about
90 wei glthedanicanpropettidsabdnineds, aﬁwgm@é&aﬁhwﬁro%&ﬂé%lsﬁfﬁs t8 D DY to Makdout 88

wei ght percent, Snd nore sujtab) et ween about 55 weight percent to

about 7@%@?“3??5‘ gatsshiand GEIRadfIbETS. wei ght percents are based on the
t ot a5 wei ghtjt @ ?Bﬂ@?al@fdekfwd Hait mbaanphane b¥IgE&teF pa%)éfrsé présafit inqhy ol ef i n

m cr of i ber, he conpatibilizer Present in t her nopl astic

conposi th%"l‘F“’ Pf@stic compog FPBUSP'E‘ AgIeYnt pHiectiye de "Qsl‘r@ iR mee@eﬂb?ﬁl%ﬂ@nt s in the
t her nopl gpig déltibﬁ@@ﬁilﬂrigcdbsiréd Proptried. yrr?e‘San;ihaﬁ@bb@aéteF eolvﬁabﬂmw ;neséme

subst anti al bi ode&éa ability of the thernoplastic conpositio ecause

the ali fnihe theppp §fece¢°wsymm Foweishl amovntdat is lesgdham 10 \yetsgt amceau, ly

cont i NuGlknehbiafhEbétivedhdout 45 WRight Béfbeﬁ%ea%%ui 80 m'peft%af aifialig portion
of the t her nopl astic conposition. %ggroxwralono 'the ITmts of

conptherketyvgen a§°%ta$9 weight percent;ta rabpﬁb%ﬁ waightipesicents and anre shitably, between
conponerdrput 55 weli§Ht Pereendio absit qup@.aﬁt ¢e$ce°r{2 wﬁ&B#ﬁélfﬁQgﬂPpécé/rﬁL S ((jas sume

100g of each conponent), the vol unes nts are a
t oget herbasgd on thetelal walghhapeuatiaf dhe 6WPPPUES% pglymeartbe Polyolefin .

Comone%ﬁmﬁs@k@?{?tﬁg% ﬁﬁbﬁﬂrgz'ﬂé%rﬁﬁ\ﬁw é%?,késﬁg b oFiBQﬁ Ofpdrate m nimum

rati o of conp ent ne uce a asti c COHDOSItIOﬂ
wi th a esmpasitiongl ratio of the tbree goraponents tml thp Hmm@plastly esmposnmn iprgenerallyt he

bl engk
TS gewgr gﬂ':t to d'gamta dn? hhe Sl{bﬁiéanélﬁl blﬁdeg?radabllI of the thenvcgpl stic cohnggsitlon
wei ght chesayge the aliphati¢ pelypster pRiymer gemﬂx ee teche| 0@ sru@stanheny

t her mopl @ik Eo&é) lihid ?&%rttﬁ nfafftal dccdsStd tﬁglb‘?odegrad ortibf ‘Sf'gite fiber

mechani cal streng and er spi nni-ng propert eneral, 1f the
thermoplastlc composmon An approximation of the limits of component ratios can be
determined based on the densities of the components. The density of a component is

30 converted to a volume (assume 100g of each component), the volumes of the

components are added together for a total thermoplastic composition volume and the
components’ weight averages calculated to establish the approximate minimum ratio of
each component needed to produce a thermoplastic composition with a volumetric

majority of the aliphatic polyester polymer in the blend.



wei ght average nol ecul ar wei ght of an aliphatic polyester polyner is too
high, this 5 represents that the polyner chains are heavily entangled

whi ch Ny ssodsd in a t her nopl asti c conmposition conpgig %,
al i phatic polyester polymer being difficult to process. nversely i f

h h |
T T e e e e .
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In the present invention, it is desired that the aliphatic polyester polymer be
biodegradable. As a result, the thermoplastic composition comprising the aliphatic
polyester polymer, either in the form of a fiber or in the form of a nonwoven structure, will
be substantially degradable when disposed of to the environment and exposed to air

35 and/or water. As used herein, “biodegradable” is meant to represent that a material
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It is generally desired that both the aliphatic polyester polymer and the polyolefin be
melt processable. It is therefore desired that the aliphatic polyester polymer and the
polyolefin exhibit a melt flow rate that is beneficially between about 1 gram per 10
30 minutes to about 200 grams per 10 minutes, suitably between about 10 grams per 10
minutes to about 100 grams per 10 minutes, and more suitably between about 20 grams
per 10 minutes to about 40 grams per 10 minutes. The melt flow rate of a material may
be determined according to ASTM Test Method D1238-E incorporated in its entirety
herein by reference.
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30 degree of substantial biodegradability of the thermoplastic composition.

It is generally desired that the polyolefin microfibers be present in the thermoplastic
composition in an amount effective to result in the thermoplastic composition exhibiting
desired properties. The polyolefin microfibers will be present in the thermoplastic
composition in a weight amount that is beneficially between greater than 0 weight

35 percent to about 45 weight percent, suitably between about 5 weight percent to about 40
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wi th the other conponen o | C conpos
for the aliphatic polyester polymer and the polyolef in microfibers. Compatibilizers

suitable for use in the present invention will generally comprise a hydrophilic section

30 which will generally be compatible to the aliphatic polyester polymer and a hydrophobic
section which will generally be compatible to the polyolefin microfibers. These
hydrophilic and hydrophobic sections will generally exist in separate blocks so that the
overall compatibilizer structure may be di-block or random block. It is generally desired
that the compatibilizer initially functions as a plasticizer in order to improve the

35 preparation and processing of the thermoplastic composition. it is then generally desired
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value is too low, the material will generally not provide the desired improvement in
30 hydrophilicity. Conversely, if the HLB ratio value is too high, the material will generally
not blend into the thermoplastic composition because of chemical incompatibility and
differences in viscosities with the other components. Thus, compatibilizers useful in the
present invention exhibit HLB ratio values that are beneficially between about 10 to about
40, suitably between about 10 to about 20, and more suitably between about 12 to about

35 18
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CONPOSi fitRe tﬁgmioP%sﬁé ea.ﬂaas.t.avﬁrs weignt SmBaRahA & BeAbfhils Hbtween abditi7" © Of
the aliphatic ester yolefin mcro ?rr”l

conpat i wenghtemen absﬁa£)5 wstghbnancapt E‘M? bsdemallyrhgtwemmnoswgm or der
to achi gyeehtts b5t ﬁ@WeWh?B%EhP%uﬁéHI% BotwekRSbles: m RIgh? bbicehiP@idting | 01 Of

the present invention, It | s desirabl po yester
pol $Per20 weight QPWbﬁ"ﬁ meresyitalyy betweancahout 12 uepgimpsrqmm abatdBn

subst a“%bi@h& reent, Wﬁﬁfﬁﬁﬁﬁ W@lgWF1 ggrcﬁﬁ&harg rbggfz% ?ﬁﬁ‘?#’gél &&@ﬁ%ﬁén&% gﬂhﬁ

al i phatic po?‘e est ér
conpat i 8iphatie POIYG#EI‘ nolumgf. ithe polyciefio mwnoﬁbeﬁ andhthe compatibilizeppiesent in

conposi mfgﬁe?‘%wé ragg,{spgs, tibl, 1S desired that the aliphatic polyester

pol ymer orma substantially continuous phase and that the polyolefin
m cr of i ber sWhilerthe principal componentsidf shextermbpiastiti caropasitioncafthe passent wher ei n

h I ' b | |
e "ol PPt R osPROUTTing FbGOHS, Sheh ramffiife Hmbodbn B nck, °" o
t er m " eliroitedbtheratn dindelantinciudecothsr cmnmnem$nulaﬂvemelgeeffedtnhguhe Hesiwdi phatic
ol yor cpiopBRist B ind Bidmuiafe ARSI BRMAIA et fiis SREh Budhe el o, | "
i nvent i asaddifioral wmommmwmgeme;wummammﬁm ipigments, amioxﬂahtsr pol ymer,
th I ] f .
t her hoph Befiee®, SR i e iy bitTna L Bl taNsFiG ssheERER. Brgiseing on ary
m x2Qr eagents, partibdates; mtbmagenalgladdeddo eahamueqﬂocexsabmb&rf\ths thevimeplastic t o

Lt B B el BB R g b

essent i iid gedunaﬁygmewedmairsucwwdmonancsnfponemd be'lihiéddﬁ Wn@Emdunt that®y then be
ctively uniformy

ff
i x.t hebRTalY FssBag 2B WalhFoerBonttors henasciafy fess an rBoda ekt "ana
the conpereh, andsuitaiiy less tedn atiow Issightdryent, whereEIDASGRLSero@its efb M X Ur e

5 5B, e B R e b P B8 S b b B kel " ©°°!

m Xt ur embexyfitesr, smthechdnmm:meér(prasanIlmtnéah&nmplﬁti&%nwmaﬁent fOF form ng
fibers or a /en s rnative. met hods of

ni xi ng t oget HEI“?’HE’P Sﬂ@ﬂf’?g% °ﬁ1?8 pﬁ?ﬁ’éﬁ‘c"ef‘ﬁ‘%ﬁtqe&ﬁra"y SIMpIRG| ude first
m Xxi ng mgettehsfrthé bIametIcmwbstér poiyitRB the ppRolEHRmMisfMibbietHetonpatibiiter,

m cr of i bers l&r(ldthe t he coggatlblllzer to such a m xture in,
S

f or exa?rB‘I'l'é’p 'Sﬂa FPM&QB"’B%? ﬁggwponentg Ofder in achipye %r@ﬁéﬁ%?@*ﬁ@@tfﬁ%r I'n
addgdi Othe therméplasteconfositioh@f tie prasentahtentioR| it isTlesirable that the aliphatic

polyester polymer, the polyolefin microfibers, and the compatibilizer remain substantially

unreacted with each other. As such, each of the aliphatic polyester polymer, the

polyolefin microfibers, and the compatibilizer remain distinct components of the

thermoplastic composition. Furthermore, it is desired that the aliphatic polyester polymer
35 forma substantially continuous phase and that the polyolefin microfibers form a
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all of the conponents together at the sanme tine. O her nethods.of m xing ,
t oget her the conponents of the present invention are also possi bl e and
recogni zed by one skilled in the art The

il
\glr esentewaﬂyééh Pon is also directed to a multi conmponent fFSEWWﬂ’ S
D P lbstaovaly SRR RS, AR GO BBk Blutersibekr cormuorr " O

gener alghasbaubstantialiyehcases thepolyoiefin miutdﬂbenarmwleiﬁ stiudaﬁ-e As use@ONpri sing

onLY PR Aberd 4B et e S e b7 ©

conpongulyestdripolymerdntimudusgihasea substhntidi @ncopésaot smro@nﬂ@ﬂﬁ ridlyvbfmf the”
pre}(rsnt Jﬁoﬁ%ntlon may be used to form t he sheath of a multiconponent
fib d onoIefln such as pol ypropyl ene or pol yet hyl ene, is

used to forimdnecnisudimestofited preseht ineéntion| amcdi?hfxwg?tdg@fheﬂﬂd aliphaponent

fibers include pie shape, or .side S|de ur.atj ons Wth
the ali : pg?(& {;‘l@r Pohsisfingpi B%'g jiZer 10 fomma; nuous phase,
the 35 thahﬁémaéﬂc%owoxmah ey mﬁdtmeeéum thémwnma IcobpBEifivh 8 Mtupe ROSed

surface on_at ortio
-12 - beneficially agltatg,qa sg'ﬂéd Rl Iqth%'mﬁﬁ‘ot?l%'ﬂﬂedftpﬁéfPCWﬂlibW'f&’mly P8 al |y permit
t hetgral aliphagd palyedtet ﬂ%iymer tha ol ¢|§mm@ﬁﬁer§ ign@rthé Gompantilizel Ssdhthadash may

be the sane or different fromt tICO onent fiber of the present

i nvent i exfenfidly homagengous dry 'ﬁ‘?ﬂ‘i‘? tsofHBB% nihe F‘Elé'f“xﬁ':‘&% may theq BemeBe used to

formt *'tﬂéﬁﬂédm oy Rslample, BA @Hﬁud&nt@éﬁ&tﬁél UATSHrRPmBUAE %Wéﬁfé?n S
web. The p %/]of efin mcrofibers in the ti_conponent fi eneral ly

provi de"@!{mé gpeJyolefin m'w@hwtamtaepﬁ@pmﬂ"ﬁee éHﬂbﬁ@hﬁ“ PF ialhd, thus, to

any nomegbr@owmén@e rﬁnsarms issrbfmed hhe essenﬂauytndh%aéﬂasm mblt&?huxtura or der
to g@ow de such streng to the mil ti conponent ber, it

nenay thendes; coqled an@peuqt@egoﬁiteqr@fwew he es#qrﬁa%hqmogﬁmguamenad |y
CO“t | NURKRIre may Bé &KL oﬁrB@m) @a@]&;ﬁn gﬁcﬁ botfiel éﬁﬂﬁ@&%ﬁonﬁi Q%ers]& a

Typi cal conditions for er rocessing e various c onents include
usi ng anonwoveghs@alptwgte that is beneficially between about 100 seconds[err]

t bout 10 500
secongs] er r Ienag i ABHORR G miing todBier EEEmadricPhs ot HE YRR AUANTon" 0,
secon d sinclugde fips mixipg tegetkerdhe) slirhatic, pob!ﬁeteﬁﬁglvmu an@meypcayoleﬂmmcrof@e@
SecHy éﬁ {g]en aBGHCRE coripatibiliZitio 5Gén & E:ﬁitﬂi%' ihYfoP BR&RpIE f}geitﬂﬁie? ggﬂgnent S

al so in e 15 Using a tenperature I'S 'benef|C| al bet ween about
100[ er r psed fo misdie coDDPRNts @geﬂWe In addltxqm itds alsp Possibiede mf@Hy medtroix

150[ err &%@f%@%ﬂégﬁﬁﬁéﬂ\&@t?ﬁ% aéﬁ{?thﬁ'@ ch@”?@ dgla?H\tle%%@ghret@u gl 0

about 2 . I ng t|co ers are
wel | kneampenahts otiitepsesent inventionjaremishpessinie and willdes easmy regognized by spi nni ng
of poly t he production of 20 continuous filament, such as
spunbon é&niléq:ibtlﬂg%ﬁ and non-continuous filament, such as staple and
sho25- cut f Thepeesent inventionds alsdaifested ta wpljtltmmbrmnt fipeértvidbicivis prégazed

Croer i e YOS Lo AP b et UL BBl it e
into a emiwﬂlerpeesqmt atventlmlllmnaraﬂylberdessrmeden terms of a muiticomponent fiber
comprising onty three components. However, it should be understood that the scope of
the present invention is meant to include fibers with three or more components. In one
30 embodiment, the thermoplastic composition of the present invention may be used to form
the sheath of a multicomponent fiber while a polyolefin, such as polypropylene or
polyethylene, is used to form the core. Suitable structural geometries for multicomponent
fibers include pie shape or side by side configurations.
With the aliphatic polyester polymer forming a substantially continuous phase, the

35 aliphatic polyester polymer will generally provide an exposed surface on at least a portion
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cool ed, solidified, and drawn by an aerodynam c system to be forned into a
25 conventional nonwoven. Meanwhile, to produce short-cut or staple fiber,
rather {pdenoesgs being directly forned into a nonwoven stl;&% sohe spun

fiber is cooled, solidified, and drawn, generally by a mac ani cal
rolls émﬁi,E f Q%W ol | ected.
Subseq%ﬁb?mm&%@nggéﬁ @F\ﬁillge h &m%'g{tﬁggﬁ%'e%gm tcﬁfrﬂégbel ow its

sof't eni myiticempenent iber tOtQihﬁkf@e&whtCédﬂaM be theame M:ffqteatr&omrthand cri nped
or t ext,% gﬁcQanﬁiBgr EHBe pgés%nﬁwqgﬁﬁ A0 L3 T theSH @hgbm?onent t fiber can n'he

process O an extru er nop ast I C corrp05| 1 on
t errper dhen @el l@edsm formthganaly\honded ﬁbrmmgwam simuctures subh asiai namwoven

r : of e 3& CThb bagﬁﬁe'hn Imncroﬁf:&@ ﬁiﬂef Mﬂfﬁ@oﬁwﬁ'&{ﬁ Bbé‘ﬁ%écr%ﬁél@wﬁﬁhé hgﬁhg%d' Foﬁca“ be

o as’ quenc or sup
t enper anigidity toghe gu&ﬁqomnganeat t&enanstnthmaap @V]@nwnuemmctmbtmﬁﬁmgghe at er

15" bimbofiodr." i o5 pfovdd blor atEholt & a6 i hiEoRpERERE o) ,

short |fibeyihis genecdllyatesiedithiab the miyo_lefm micrafitiecsbe substantiajly kentinuoesgt hs i n
\me ranggngiheaiggﬁ{h ??fﬁhéﬂ’ugﬁ hmﬁgn bekl nmeters and short - cut fibers
ich are ®8ven s eral

er an ave lengths | ess than about 18
m | 10 net er sTypieal coﬁdttlowﬁm#lmmauﬁpmemg Mempﬁgﬂom'tpoﬁerns inchide usinggd , and

5 P2t e Bt el Bobadn o pBobte”o USRS sl o
mul t i compmmbeneficidily betvedent dboup5e6 eea:ondn\}mabmn 5000 séemdsédstmmw)( hi bi t
angl o optimegavel Tl SdkEnte e s FELET ecties” PR tiRo iy B IBO0C
sanpl e ssvonde™ nFgpivaleadnditions tdneruerﬁrallﬂﬁrocashmglmmmnor&ntwwmmdeont act
Rav 48 ! BnE dbmpe g A RERIPy BetanASIt WG to.pbdkt BB Hiore oo ponse

to a |ibeneficiatiy bbtvaseratiotit 1sdﬂmetora1maiswocanﬁ 3Qitabiy beveparaboat 135°Citses a
rreasure of L}n%ﬁ" a material wll performover the duration of a first
I nsul t, ut guretoliquid as well as over follow ng insults. A

Ihochi/er L elced Mgmmrfbamhkm%mmmehhﬁaeré Bfe wlalll Rridvirk ancf lné&g ﬂbﬂfégm ng | mo{ e
ydrophi.lic n | osure and w ener.a en be able to
t r anspof €SP g ?g \‘i’#éa'l:oﬂlﬁ @Fﬁﬁ W’"W@W@Fé%ll“ﬁg‘déﬁm E)f/’dHFfﬁﬁ"@ fdata is
usegdpt Oc@ﬂhﬂbhs ﬁtament suches ispah&mdw:dhamm\m @rﬂ&id#&rﬁﬁu&xmlaﬁ\bﬁpmem
fiber of t{']? ent rlr‘_ntlon al t ho referablethat a

ooy basts PP MG TARHER ot AUl gidomn 2 Spunkond PLDREUAERTES. 11 ber
al so t ab@ﬁerﬂllﬁ@etheﬁﬁbplastlc cofipasitioh s mdea‘@adlfe@fa a efstrtmoﬁ spstemiwhere
invention, it is desired that the erm)&astlc conpositjion or a

mul ti comﬁdh grmoplasiic,compastiep '%'nrﬁee‘éeﬁ%m@)mla rehplgte. The spupfibgeisithed | s
benef i cegdikd, doh8itiel Aty dradmtoyn AR86GRMmIc sgstembm foingll itolaess than about

40 degrees, suitably Iess t han about degrees, nore suitably |ess
t hagd absmvemoa@gmwven Meapwhileyta progyce alwycvféwt%mgﬁb% mtberthagegr ees,

wher ei npgig d‘r@eﬁsdfdﬁaee b AGionMOULR stractaé R TIRR s ddbldd) SoREmendntihat i s
described I'n the Test Methods section herein.
drawn, generally by a mechanical rolls system, to an intermediate filament diameter and
collected. Subsequently, the fiber may be “cold drawn” at a temperature below its
softening temperature, to the desired finished fiber diameter and crimped or texturized
30 and cutinto a desirable fiber length.
The process of cooling an extruded thermoplastic composition to ambient
temperature is usually achieved by blowing ambient or sub-ambient temperature air over
the extruded thermoplastic composition. It can be referred to as quenching or super-
cooling because the change in temperature is usually greater than 100°C and most often

35 greater than 150°C over a relatively short time frame, such as in seconds.
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Typi cal aliphatic polyester-based materials often undergo heat.shrinkage

during downstream thermal processing. The heat-shrinkage mainly
occurs e thermal |l y- i nduced chain rel axati o pol ymer
segrrentgﬂl?n e§1armr phous phase and i nconpl ete cr yﬁ 4gﬁé4h’8“ase

h | || 30 h

T ves ol o aRRbBBORH: fhbrs it Gl Ao Yol iR St ahStos e s SRele nbels
t Eer mal wtlnch gfnemﬂy ggvgteagthdlm H‘!Hl‘a?lge of abdu%t Iﬁsgp abgﬁﬂ]o ﬂthigiiﬁlertéﬁtaﬁldl s_nggi or

aln re | O n r r.ln | |
SP2L0, s T3t e 3fe Ve SHrtef fnd General havitiehdlfs 9% Sian a8 1.
mat ﬁr i amillimeters) esée,satéxanmlé wpawgt? mﬁ sstnqda Ta?ilbgmm apa?ggjcsﬁlﬁh% albz i

as S Q ea

ol 15 25852 0 Syrk pF Sy BOHATOND predno B RO AIBIER R & oo

al readyeﬁuté{yy or hi ghl y oriented. The present invention
need for thi,s addition roceSS|ng step

-14 - | at es

because of Fﬂ%"?‘ﬁ%“ﬁﬁypﬁlé r}qqg?berso e Rresentinves ?" @?s"gf’ te gxhibjt esent

i nventi eﬁl.mﬁ@vdmsﬁuas@dropambntyeéwdéh@dw ¥ dberehse in the cBhiaepindiebpwarper al |y
prowdeare nforcin re whi nlmzes t expect ed heat

shri nkalf®of ti%@'ﬁ??t%ﬂ‘g{%‘#“ﬁg?ryﬁﬁré’? a fiber sample|cﬁm As githegran; e

pr esg@nt adiviieing ora recbding coMtact sihlé tdlile bBEauskT IMPhAtGEd 6F the testiRgMPOsi tion or
a nmultico anen\tmelt%er exhi b|t an anount f shrinkin as quantified by a

Heat ShP" vagging, cont g genessl YalBB‘Eﬁ”’?&)B terjaks lrtl!%hrespgnse
benefi cicoh hqulh esifehtdiavater. The&’é@é&mé@omme gERTaIYISVEY & ﬁie%Ebﬁé diolv t han
about 5 percent, suitably |ess than abgut per cent nore suitably

| ess t hAMatBealwil perioraLerer the duyration an%f‘éFrB‘&H'ﬁ %19"81’:?‘4’%&9 ﬁﬁj"‘? sasﬂ?“ ased

upon t hgygh fBﬁ@Mﬁ@ GRuRS! ARGHerrBeeding Eorbctamgld maéﬁs dhambhﬁateﬁaﬁs fiber
di vided by t i nitial Ieng_ith mul tiplied hod b Wmch

C he 18 nasorang anere hyHmphiiA during feiguid exposuseang wil JRasraRCNas b HIe
i ncl udegahdpdriiRuidisthofdidnsident§.C The FedRirR) ddntact angle data is U3ed %’Eithﬁl@ﬁpo nent

fibers of the present invention are suited for use in di sposabl

pr oduct $8 mgh'wwﬁ@pmhs patEe pta andlisompenent fiher of @eﬁewrﬁmvenwba@oushm t
i nconti ﬂ%re%éab@rtﬁatataéoreﬁmn hssl alifhting! donttt aA5IE 'oﬂhéjrﬁwtlﬁﬁﬁ pSHErR as

sanltar\é napki ns, and tanpons; and "ot her abSorbent products such as
wi pes, Bbersalsainkes placessi ngs, and surgical capes or drapes;

Accapdi ngl yni,g, |ﬂ%%*b?ﬁbo%|§ﬁ§ﬁ:% eQérﬁ?ﬁJHntnbﬁ“ﬂeiQtd'eﬁPeJ fafihes 10 a

di sposabl e absor bent ct conprisin ti conponent fibers of

t he pr ethammoplastieeomposition ora muitlcomnom fi bﬁfo@mlbt%mReeﬁ!dmm GoplastAngle
t tri
| nventi goelthg n%&ﬂéﬂc‘r!ig%(}@;ﬂg%ﬁs gﬁﬂt gfsegréb & itk B%aeficl?:ﬁlg é;ssftﬁé}{ abbutdgt "1 X

for incorporation int ent produ

mat ri x dﬁgrqeak@altahbr iees thap abowtRS dagraes. anora stitalipiess thanrhow 20degremsor ous
nonwoveg ost Y6iksH g&ew.i?t fibers of
the pr esent | nvent lms B’fan’%’ﬁt ?8@9#@%@ rF@%ée W t dogﬁé(;‘rjgﬁg'gtér s. The

| en@bh detenmined; ws ma;b@ld mynsmm in the TestiMethpds saectioh heredmd use

contenpl at e ' | o fOr
exanple, in drg P ﬁ@thﬁﬁl@?&y I?\’/%%? a%%gﬁés :3? G.{, Eﬂe‘?'@ﬁ&e ﬁ?’g{me(aéreaflﬁtﬁg ned at
or bel omwnameam thermaj grogessingrethe heat-shrinkage mainlyl accursaluerth diie thermallyt t he

present irl&b‘éSB tchgip) re%xg{io?lo&ﬁﬁé) b&yf#é? Qéaﬁ&r\ts R f?\glé%orbﬁous phase and

incomplete crystalline phase. To overcome this problem, it is generally desirable to

30 maximize the crystallization of the material before the bonding stage so that the thermal
energy goes directly to melting rather than to allow for chain relaxation and reordering of
the incomplete crystalline structure. The typical solution to this problem is to subject the
material to a heat-setting treatment. As such, when prepared materiais, such as fibers,
are subjected to heat-setting upon reaching a bonding roll, the fibers won’t substantially

35 shrink because such fibers are already fully or highly oriented. The present invention
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provi ded, which di sposabl e absorbent product conprises a |iquid-perneable
t opsheet, a backsheet attached to the |iquid-pernmeable topsheet, and
an absoMu®9R29585 ucture 30 positioned between the |iquid- peTrossd24080 opsheet
and t he backsheet, wherein the backsheet conprises nmulticonponent

fibers slfevidtes Wemﬂfoi‘ thieadditional processing step Hecaope afthedﬁm-pbclab}'efmbsor bent

products are gene SCI’Ib A-4. 7 187. US-A4 762, 521;

US- A- 4, "W‘g" gngongrlxﬂlq%og %, Pfﬁ%e'gdf&’%"b!ﬂ’.‘ Cﬁs"&%cusse]'g lﬂ §8§°§?°éﬁnncorporat ed

her ei n mWijcrofiers ganaerally provide a reinforcing structure which minimizes the expected heat - 15
ent ﬁroducts and structures according to all

- . . Abso
aspect ssraﬂ"k?ﬁﬁ%mélmhaﬁﬁegxﬁ% are general |y subjected, during use,
to ngltipl eir owwaibinbodiment bbthe ﬂrespntdhveﬁhomntisrdgbiyed thatthe therrmimaxtlbent

products and structures are de r abl abl e bsor bi n lLle insults
bt °*" Sordagaifer i a S ioTinanent 1t &l amdunt oL AT A< ptrieR LY 4.

st r uct uHeat Shfinkage v%mmsed terhperdturée ngauem 160?‘@ thasls Ibbaefaa'ﬂygﬁsemah ly
separated from one anot

d
Vel 11 ngaketsllparaa more beneHeiahy ¥ fien Akl & Rireent syiebiisss HEnaPPO2 vas
det er m pefter§iahd rﬁorfefseﬁteuy ls¥s tﬁ@rﬁiabmﬁtgi ﬁ&cemaWnereireﬂfewmdurd iof &larirkiig i

I der th The
D1 1 1Br ofese uRer i JigerERFs PriERE e P A oo aratns LA PR sivided Py e
ni t r oge hitfeld RWrightd mulﬂphe@ﬁ? 408060 'The@ﬁ@ihdﬁ DS’ whithath g anitaint 6Nshitinkifg that d Fider
Anal yst 2200 anal ysis so

tware (version am both avail abl e
fromT. AXh'Pﬁ%WrR%ﬁ%te’l’WBed ﬁ‘"%@ﬁ‘tﬁ%‘h?é’ eswpg\%ﬁéegqﬁé&erem used for the

det er m nat i giheQhulliBbrhpdibnt ABBRIGIHE ﬁéseﬂﬁnventlon aTJS'Sw!Ei.H%F Lsé m&ﬁéﬁﬂsﬁﬁlet est ed
were either in the formof fibers or resin pell referred to

not han@reduckfeingiding; %P"%Pﬁﬁl 35’§°H?%"§9Eqd§‘°tstﬁh'ﬁ’h @&tq'ﬂﬂeri @dHB&“ rs and
ot hgg t %&mss %na?oeaqsadwnldawrﬁ&u%@mgs%uas ab '3ahitaMp Hhsking, %uqsmseﬁﬁneous

results. material sanples were cut, in. the case of fibers,

pl aced, anﬁ oﬂmr absgebent produicts sysh asiwipes, bibs, weppd ér?samﬁa ?ﬂﬂﬁlﬂaﬁa'eﬁ?d’eﬁel ghed
10 an agey ccgrc@ﬂdlﬁ |RQné‘tP|eF‘E?dé& 'tﬁébré%%hﬁiﬂ@@ntldnfre%fbs tB%eéig&]gsaBIé id was

crinped ove he mat erial sanple onto th eg ferenti al
scanni ngbégﬂbGﬂt PROCKF GRRPTisiNG the ulticampanenkfibers of the Rresent investionr d

and a_basel iieng UriiRihmei o194 BraiBH: indantdR el HBflcdrfiodrieht ABGI e foinelie

differenti al scanni ng orineter. A material sanple was placed into
t he 20estinto afiseus pratixfer mcorporaﬂanl@mmsapsahtembﬁm@erﬁﬂqﬂmhebéer testing

and an emdLy 7ké eSS, for éﬁrﬁél@n&ﬁbroﬁélnoﬁﬁovérf‘ﬁébng:l%ﬁs hAwddd a 55

cubi ¢ centi net m nut e nltrogen ndustri al gra urge on t est
chanber weblsema)ehe imagecamplelelyi frem the multisomponent fibpes o th@ﬁtessnhnvgagmns wi th

equi l i br e e of
20 er 1] G Y8y petierdbIWf ol ot Thp fenhPht Hhiuskd iE) ulserfaidn
20[ er r | Gherpadicslar end 15 sonte@iplated. Where dmefibars aretetbendegraded in water as,

25 for example, in a toilet, it is advantageous if the lengths are maintained at or below about

15 millimeters.

In one embodiment of the present invention, a disposable absorbent product is
provided, which disposable absorbent product comprises a liquid-permeable topsheet, a
backsheet attached to the liquid-permeable topsheet, and an absorbent structure

30 positioned between the liquid-permeable topsheet and the backsheet, wherein the

backsheet comprises muiticomponent fibers of the present invention.

Exemplary disposable absorbent products are generally described in
US-A-4,710,187; US-A-4,762,521; US-A-4,770,656; and US-A-4,798,603; which
references. are incorporated herein by reference.
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cycle of 20[err]C/ mnute to 220[err]C. 30 The results were eval uat ed
using the anal ysis software program wherein the gl ass transition

tenper aur ) of inflection, endotherm c and exot her
identifle g%;a;gquant ified. The glass transition tenper a%ﬁWnt ified

Then Che. mef prament rpiitls aid Sradeos aBouplbinh B afP 87 il ereiPbtprdE ™

i nfl ectarergenataliylsabjected, dring use, to multiple insults of a body Ilqwd Accordingly, the
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a 2000 Ear Ergsiure transducer and a 30 nm | ength/30 mMm active

| engt h/ & ter/0 nm height/180[err] run in angle, round hole
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t he col bﬁﬁ?%’gwtwa '%bkﬁjfc ‘i"ﬁ@’?@""éﬁ& gN %Psgéﬁwaﬁwsdurl ng
testi nguséﬁfd?&hé@é@fm;ﬁhh&%mh&tmgtemﬁé?é!dl’é%g a 2 mnute nelt tine precedes
each _t est to all ow. the materi al npl etely nelt at the test

t enfl@r at ur e Theatenslspmples t?ﬁ@%M@!’%F“ﬂeék"ég‘ecfSE“&°f)@P9f§ grresin pelletoMds i cal | y

and det pefémédtd ndt h%ﬁ@l%rtﬁé‘ha‘(érﬁ# Qéﬂnghés Gir@ct@aﬁﬁﬁjaﬂﬁ‘?‘t’& 048 tvitlezérstep " ent

shear rates (in second 50 , 2000, and 5000. When

exam ni AepLPols, Fe asnqltq ﬁ'ﬁ?d'&j’rwh'f’g that WH&’R"%‘FCQ SFEANEOHE resHits ¢ THe

Loy eS8 s 616, s e o s UGS, Rl Sk, e !

the tesinte an abwpinHe paAs arwwsaqd {oban aseuraqn of Qe reg on a9 analytical balance 1

resybt apbeddif ¥ IRANas EnfedPbver MPMAraPsdple 'bﬁioethlé%'aﬁus appar ent vi scosity

gi ves an indication of howthe material sanple will run at that

t enper at ur e Tha differential geaningcalogpeteewas Cﬂ'ﬁ’éataﬁ paingran indiyeuoeia) stapdards at a

shear r QE aBasdlind E‘tﬂféctl ?Qrf@ﬁr?é?f‘ E%Erlnb% g manual ¥3hé fdifferéf'rﬂ% prest

because t ese are condi tions oun I N conmerci a

spi nni n§eanhingeripgmeter. A matmléempéﬁ wggpigred o the test chamber pfsﬂ'ﬁeat ion

i st 11 b caently &Eankod BlcHRfetprok R 3 h Sy Pah jysed as ARIGEHER! atte! Nt
25 testing was run with a 55 cubic centimeter/minute nitrogen (industrial grade) purge on the

test chamber. The heating and cooling program is a 2 cycle test that begins with

equilibration of the chamber to -75°C, followed by a heating cycle of 20°C/minute to
220°C, followed by a cooling cycle at 20°C/minute to -75°C, and then another heating
cycle of 20°C/minute to 220°C.

30 The results were evaluated using the analysis software program wherein the glass
transition temperature (Tg) of inflection, endothermic and exothermic peaks were
identified and quantified. The glass transition temperature was identified as the area on
the line where a distinct change in slope occurs and then the melting temperature is
determined using an automatic inflection calculation.

35
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Molecular Weight
30 A gas permeation chromatography (GPC) method is used to determine the
molecular weight distribution of samples, such as of poly(lactic acid) whose weight
average molecular weight (M,,) is between about 800 to about 400,000.
The GPC is set up with two PLgel Mixed K linear 5 micron, 7.5 x 300 millimeter
analytical columns in series. The column and detector temperatures are 30°C. The
35 mobile phase is high-performance liquid chromatography (HPLC) grade tetrahydrofuran
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si nker Wpayjdrs, [err] inch binder clips, maski ng tape, graph paper
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25 sequence and, because the molecular weight is greatly affected by sample
concentration, great care should be taken in its weighing and preparation. To prepare
the check standard weigh out 0.0800g +0.0025g of 200,000 weight average molecular
weight poly(lactic acid) reference standard into a clean dry scintillation vial. Then, using a
volumetric pipet or dedicated repipet, add 2ml of DCM to the vial and screw the cap on

30 tightly. Allow the sample to dissolve completely. Swirl the sample on an orbital shaker,
such as a Thermolyne Roto Mix (type 51300) or similar mixer, if necessary. To evaluate
whether is it dissolved hold the vial up to the light at a 45° angle. Tumn it slowly and
watch the liquid as it flows down the glass. If the bottom of the vial does not appear
smooth, the sample is not completely dissolved. It may take the sample several hours to
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polystyrene standard preparations and constants for poly(lactic acid) and polystyrene in
THF at 30°C. Those are: Polystyrene (K= 14.1*10°, alpha=0.700) and poly(lactic acid)
(K=54.9*10°, alpha=0.639).

30 Heat Shrinkage of Fibers
The required equipment for the determination of heat shrinkage include: a
convection oven (Thelco model 160DM laboratory oven, available from Precision and
Scientific Inc., of Chicago, lliinois), 0.5g (+/- 0.06g) sinker weights, ¥ inch binder clips,
masking tape, graph paper with at least % inch squares, foam posterboard (11 by 14
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t he adY%ggéd“&ugﬂg'%rﬁfﬁne%rLﬁi pardiel 1 g{;é verfihl WA Son g% &g}h lﬁ?ger N sl e

determ r acc ng t he preceding test neth as reported
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distille on a accor
pr ecedi neplicates oaptbierttached at one tlme Marks can be made on the graph paperto

indicate the initial positions of the sinkers. The samples are placed into the oven ata

temperature of about 100°C such that the samples hang vertically and do not touch the

posterboard. At time intervals of 5, 10 and 15 minutes quickly mark the new location of
25 the sinkers on the graph paper and return samples to the oven.

After the testing is complete, remove the posterboard and measure the distances
between the origin (where the clip held the fibers) and the marks at 5, 10 and 15 minutes
with a ruler graduated to 1/16 inch. Three replicates per sample is recommended.
Calculate averages, standard deviations and percent shrinkage. The percent shrinkage

30 is calculated as (initial length - measured length) divided by the initial length and
multiplied by 100. As reported in the examples herein and as used throughout the
claims, the Heat Shrinkage value represents the amount of heat shrinkage that a fiber
sample exhibits at a temperature of about 100°C for a time period of about 15 minutes,
as determined according to the preceding test method.

35
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aci d notygrsion 2)J€°f6ﬂa'8 aZa@%f@mAH&ABNtlnﬁmmwpcopf/MaldsoppI yner

(PP) 0 rl(')é‘%ﬂa [Fﬁ‘nﬁ fm;,qgn I gnati on PF305
poly ro%?dﬁgm pest d 4618 o I C ggc?’%ﬁg‘cg%gﬁ’ Fﬁagd?ét ween about -
0. 885t 0 amaﬁorv smu&htep dormawnﬂr@r on the meigs @ndtdaily oofthcabalance 6j0mg n@ss The

conpat i RiddyZRh d?@% ¥ fesshgiom Petrol ite Corporation of Tul sa,
Gkl ahoma, ) 4 8 B'I@l gnatdlyon UNI THOX480 et hoxyl ated al cohol, which

had a nelti n‘g’hemqpéam@pmpgsmamame spo|intorflbersiand thenfredfali samplaa(@stmld:}ecul ar
wei ght gfg is us SR the détathinafion of conta_aaﬂ %0 %'reash%aﬁflﬁé {aiﬁe E‘H gﬁ@oﬁ“ i C

conposi ti e vari ous conponents were hen mel t
bl endedfi ber piewamretommmme ﬁgem exposure iovhandiing tvenisure maxrcoummmatuomk xi ng of

conpanoRta e miniiin Xk il ¥ a8 ine fhe SanbRl i batibtane: cue.

Such  suchcipati2-8iasmef Gher extends dbieyend theogd ofithelhaagdr. nhamithedibensampleds si on

ot r ugerd W razer S0 18 (¢ BReHBRp Belbfa AR o 8 hengf. o ReREtoH o

Kar | saumwps@enauyed tor delerBrind thedaverage diameten(31tb ¥aneasurements) alodg the
05- 96- Oﬁlg%r avai |l abl e from Brabender Instruments of South Hackensack, New
Jersey, ot her conparable twin screw extruders, are well suited to this

tasd5 The The sambptecsh thenpicshanger is suspentied! froa ﬂhemammuﬁuﬁloﬁnoéﬁ om t he

melt m n_either coQ r surface and/or by forced
air pasiﬁﬁ "ﬁ@'glfs'?'h'équ iFrﬁﬂ?gwa%{ {)'Féaanged 6§P??‘B\?"r dhenen
subseq uspudlmelpghi'aemmschré entered (. siben’\dlamefer))&ﬁds the test started. THeOstdgs t i ng

th t -ho 0.75
neh i BAAEES Bk F5 1 aamp e crond vt #3eE1He Kot Debthatimmarnon steathang
t hr ee ﬁber dmtetctmmezsnmhee vhihehditited watéro raohfmas_f@ds DRpiFof Irarsion, @st r uder

ack h 3 onstit e 4t h heating zone and contains a
%B Bﬂ'f'ésl'wg’ t@ﬁ)wag?rafc%ggm l@g‘@ﬁ pasew“ds%“?%@“ﬁ?‘&?ﬁy m xer
u nit, amehabh &nt.r Pive Komkarﬁvs@iswahe I&ﬁnt@@f@@;ﬂd dbh€ by ¥he Bsrwareldetermines New
Yor k, ag_‘d then into the |nn| n he d 5th_heatin zoneq)h and through a spin
pl at e NEipg;andJae ?a°"ﬁ? the feprorrmrigbased en standdrdbugh whi ch
t he nol bslaula@énsménﬁﬂddl in the maheaiendnm@nbté@w%r <0RdicRiethBt tﬁbesaﬁﬁﬂ’é'
her ei n where each hole 35 has a dianeter of ut 500

M cr ome @? gecem% tqt%'Wp‘@?%ﬁllﬁ eFiye '%%ﬂ?ﬁteﬁéa'f *3 SnRlejage tested and a statistical

-2225 analysis for mean, standard deviation, and coefficient of variation percent are calculated.
As reported in the examples herein and as used throughout the claims, the Advancing
Contact Angle value represents the advancing contact angle of distilled water on a fiber
sample determined according to the preceding test method. Similarly, as reported in the
examples herein and as used throughout the claims, the Receding Contact Angle value
30 represents the receding contact angle of distilled water on a fiber sample determined
according to the preceding test method.
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I ndi cated sequentially under the extrusion tenperatures heading in Table 2.
The fibers are air quenched using air at a tenperature range of 13C to

22C, ang| down by a mechani cal draw roll and pa‘,tcs&‘?s g either’
a w nder uni t%kf collection, or to a fiber drawi ng uni 9?or spunbond
formati ﬁgyii_ gondl ng, or through accessory equi pnment for 5 heat setting
or oth nt before collection. The fibers were eval uated

f or conExampladgl e and heat shrinkage. The conposition of the various
fib d | |

(e, 219 FiBErd i prdpdtba Lo AR & FARMBS BifP Y ofromponsyg
Heat  and SsombpatibilizePl Ahe poly(iagtic ackhmeiynnéri (PLARwas\dbtaingdfoom CRromapohg

Shr ! kaﬂF Golden, @&rado anﬁg%d /8n L:D ratio of 100 tolgfd"' Welﬁng tempgétér[eeorf ralmut

128 1[ et78°C, a weigtt aavefagermholecular Wéight of abbat 181,000, a number averag®b % - 5%
120. 6 5 %

124. 0 erlnﬂeculaz wef‘dg%hfsfbeorurt ]1 15,000, a BQZyéispersitg index of abogtg .§i,5ar%’ a residual 50

89. 2[ eriattic acid nichofrjex value of about 2.3 weight petdgént. The polygfpyilene pdbiner (PP) -

%13[7%%? obtained'#gnﬁ %Fﬁé\gn})t] lncorpora?%% Amder tlz%designatio?ﬁ%FZﬁqg0 po?przgopxjgne- 8 (gf %

11714[ epolymer, whndtﬂhéq aspécific gravity) &b betwees about 0.88 &Baboéut 0.80akd a meltingl3 %
106. 3

97. 6[ erﬁnpemtu e gfgmljﬁ?“c QT{%e cgp/ggt%mze&\fas obt%meg)lfrqw %Et'atrgﬁte:o}'gorpor.'sltlot_aL 3 %

88. 6] er of Tulsa, Okldhdiha runider the desitfriation UNIPHOX®480 ethfdkybdted aitdhdk which 13 %
86. 7[ er 15 %

. err Q 13 51 % 34 %
92. 8 er H‘d a meltlng&é_)e%tp&r%t}:re of about 86/}3% and § pumber average g]ﬁglecul%'_vge;@ht of 15%
86. 1[eraﬂ>out2250 O[err] 0% * Not an exanple of the present

e GBLLO: 13 prenare m PARS termopiastic combostions 1S Fnhl R ona e Fost’ | "9

conpat i btyl m&ea and merpmlelt lmsrmbe rrea %uaﬁfeaadtetadﬁaﬁ) straw to lbi'@hdé?ﬁgorous from
Showa Hi under the d nat1 on Bionoll e

L0906 20mi ot reEhone e Tharast RiPG RHOles BarRL: complkip draling BhhRLou

95[ er r | Eomponeétite BémBiriet 3 the shedfHgPsFEcRbf mtmtmim‘ngt&tréwrsaaput 40,000 to
about 1, 00Q,000, a nunher avera no| ecu r wei ght of between about

20, 000 £OdiRnF:are condirive ‘é?rﬂ?“&’agaley'&!"g Ispggsion of the components of

- 230- the thermoplastic composmon. Twin screw extrqders such as a Haake Rheocord 90,
available from Haake GmbH of Karisautte, Germany, or a Brabender twin screw mixer
(cat no 05-86-000) available from Brabender Instruments of South Hackensack, New
Jersey, or other comparable twin screw extruders, are well suited to this task. The
melted composition is cooled following extrusion from the melt mixer on either a liquid
25 cooled roll or surface and/or by forced air passed over the extrudate. The cooled
composition is then subsequently pelletized for conversion to fibers.
Converting these resins into fiber and nonwoven was conducted on a in-house
0.75 inch diameter extruder with a 24:1 L:D (length:diameter) ratio screw and three
heating zones which feed into a transfer pipe from the extruder to the spin pack, which
30 constitutes the 4th heating zone and contains a 0.62 inch (about 1.6 cm) diameter Koch®
SMX type static mixer unit, available from Koch Engineering Company Inc. of New York,
New York, and then into the spinning head (5th heating zone) and through a spin plate
which is simply a plate with numerous small holes through which the molten polymer will
be extruded through. The spin plate used herein had 15 to 30 holes, where each hole
35 has a diameter of about 500 micrometers. The temperature of each heating zone is
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of between about 2 to about 3.3. The pol ypropyl ene pol yner (PP) was
obt ai ned from H nont | ncor porated under the designati on PF305
pol yproB‘W%ﬁﬁ’e’sfﬁ)l ynmer, which had a specific gravity SCTRISOWR4080 about
0.88 to about 0.92 and a nelti-ng tenperature of about 160[err] C. The
corrpat i ipdicatad seguentiglyandettherextiusiontempetataes headingdn TableT2:| The filkdsahoma,

el 11 ng o™ i EhE Shinghn ' hier i S F e 1 B B P avn SRR L 2

wei ght oechanical draw eoll and passed on tmehtbesa winder pinit for eollection) or to a6beod

t o i le 1.
cSSent ! g U3 s TFA ALGSIRE rpustsacESUPR, S for
conp8si heatrsetting asfothérdreatment beférelamilectiomd t he results of the eval uations
are shown i

TABLE
> 150" ! TnARBLR verp syaluatad for coptagt angle pr heat shriags Thagampositon
Heat of th8aapibus fiberp@Bd the resBits of thenevaluatiohs ars siewainCTalge 1. Recedi ng

Shri nkage *15 100 % - -- 76[ err]
O[err] 0% 16 61 % 26% 13 % 21.8[ err]
0 0% 17 70 % TABYE 1 13 % 24. 1[err]
0 0% * Not an exanple of the present invention. 20
Exaf’rBIe 3 e p gared ua |ng amounts_ of a

i d C° NECHARIRH | i zer

pol y(1 aglic . agi Peg3Hg Lber OVt %) S - T
poly(laMi Smipatibilizer B ! | Shrinkage

CGol den, , Lol or ad thad an L:D ratio of ol0 0, anelting tenmperature
of about” 25 173P8 P]C, & wei ght aver age mjglgg%ul ar V\Bﬂgﬁt of at¥ute 181, 000,

a nunbet2 aver age - mgo%ul ar wei ght of gb@ye 115, 08§gea pol ydisgpersity
|ndex of, about 1.57, ang g,rem d Inggél c acid rmnorrer val ue of about
2.3 wei g%t percenf. The E Pyet hylPe f{?e poly ?'IBE) 7as obtaimed from

The Dow*£hem cal Conpangs 9y dl and %M chi game4.gnder t hgg se despgpat i on
ASPUN ef[ ] PE681&§%0I yet hyl ene E_gl ymer and _had a nelting tenperature of 30

about 130[err]C conpati bili # was obB$%ed from! rolite €orporation
of Tul s&s Cjt(bedﬂonaaol%\der t he. desi gnatgogs® UNI THO¥@%80 et hogyy at ed
al cohol ,_ whi ch n%(rj mel ti n%r t enper at ure of about 160[ err]C and a
number ver age &ul af? ki ght & %about 11179250, 51.4° 0% .

8 64 % 27 % 9% 117.4° 40.1° 0%

9 48 % 39 % 13% 1086.3° 0° 0%

10 52 % 35% 13 % 97.6° 16.8° 0%

11 61% 26 % 13 % 88.6° 5.8° . 0%

12 70 % 17 % 13% 86.7° 0° 0%

13 51 % 34 % 15 % 92.8° 3.3° 0%

14 75% 85% 15 % 86.1° 0° ' 0%

* Not an example of the present invention.
15
Example 2
Fibers were prepared using varying amounts of a polybutylene succinate, a
polypropylene, and a compatibilizer. The polybutylene succinate (PBS) was obtained
from Showa Highpolymer Co., Ltd., Tokyo, Japan, under the designation Bionolle 1020
20 polybutylene succinate, and had a meiting temperature of about 95°C, a weight average
molecular weight of between about 40,000 to about 1,000,000, a nUmber average
molecular weight of between about 20,000 to about 300,000, and a polydispersity index

-23-
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-24 - Fi bers were prepared using a method essentially
simlar to the nethod described in Exanpl e 1. The fi bers

wer e eveyosddessd or contact angl e and heat shrinkage. _ The PO j 45:91”
of the various fibers and the results of the evaluations are gﬁwn i n Tabl e

3. 5 .

Conposi pf bietween abput 2 %°v§b°c%t 8.3.3h8 %t%l¥per6IF%e pOImeﬁ%)&%T obtained&om,| o #

PLA ~ Himent Incosperatedyinder the designation @FSOR@owmpernestmymmwmzag a 18 L
0 . . 7, rr b

%%/o 569353}:'@ gravity ijlb%)(i/?een about 06%8. ?ﬂfeﬁﬁ 0.92 %Fear m%‘tﬁ\g tlampegg)olre of aéouq\bt an

exanpl e188°C. hEng,eampatibilizerwas pbtained from Petrolite Cofparatiors &f Tulea, Oklahdiaa,ar t

i1 ' ' ' ' . ny. 15
ot 71 e e 186 gl BBhalaryRMERSbae AR BiRo echBF Hich e SBRAE, her cor
Accor di tegseraturof about 460%: ardia dwsther pveraemmbt a@staTve , lgg cfebloiﬁmztgm_.?ﬁo;ﬁyar e
begi e Ot . n . in
mmnner hEF'?gﬁﬁ'Eé?ﬁ“?ﬁ%e? et fhethod eeRydlf simil; S0 method dRstanedin
cl ai ns. Example 1.

The fibers were evaluated for cc_mtact angle and heat shrinkage. The composition
10  of the various fibers and the results of the evaluations are shown in Table 2.

TABLE 2
15 Composition of Fiber (Wt %) Contact Angle Heat
Sample# PBS PP Compatibilizer Advancing Receding Shrinkage
*15 100 % - - 76° o° 0%
16 61% 26 % 13 % 21.8° 0° 0%
17 70 % 17 % 13 % 24.1° p° 0%

* Not an example of the present invention.

20

Example 3
Fibers were prepared using varying amounts of a poly(lactic acid), a polyethylene,
and a compatibilizer. The poly(lactic acid) polymer (PLA) was obtained from Chronopol
Inc., Golden, Colorado, and had an L:D ratio of 100 to 0, a melting temperature of about
25 175°C, a weight average molecular weight of about 181,000, a number average
molecular weight of about 115,000, a polydispersity index of about 1.57, and a residual
lactic acid monomer value of about 2.3 weight percent. The polyethylene polymer (PE)
was obtained from The Dow Chemical Company, Midland, Michigan, under the
designation ASPUN® PE6811A polyethylene polymer and had a melting temperature of
30 about 130°C. The compatibilizer was obtained from Petrolite Corporation of Tulsa,
Oklahoma, under the designation UNITHOX®480 ethoxylated alcohol, which had a

melting temperature of about 160°C and a number average molecular weight of about
2250. '

-24.



-25 - VWhat is clainmed is: 1. A thernopl astic composition
conpri si,hy. a. an aliphatic polyester polyner in a wei ght anount _
t hat isk'{)lg%sv\ngg%s about 45 to about 90 wei ght peP 973498 ci n t ha

al i phatic pglyester pol r forns . .Ssubstantially continuous
phase; E'b%ﬁ". we's %P%’gﬁ YSieA Bﬁ%?ﬂ?r esseptially, gimiiafto dhe methad describedin ween
gr eat er Exéwvaple0l.t o about 45 wei ght percent, wherein the _
pol yolefin gjcrofi bers have i amet er that is_|ess than about .
B0 o cr oot P& By 48 eBBALPr ATHREI anaie,and heak styiakage. The composiion
subst anbf thelvaricusfissrs iand the raz0Rs of trcaarAtivhs Bid'sHdwh mlTaplesi ¢ pol yester '
polyﬁer substantially continuous phase; and c. a conpatibilizer, - '
whi ch exhi bits a hydrophiliclipophilic balance ratio that is

bet ween about 10 to about 40, in a wapgEt3 anount that is between about 7 to
about 25 wei ght percent, wherein all weight percents are based on the total

el gh}g_ gmount of Cbmpakition af Fmeswggt el Nppd:uﬁta&mﬁgle pol yolhef' at o
mcrofi Bafmple# PLA PEd t @&br \AdvBREing " €S il ¢ plastic
conpgQosi tion. 2. The ther noplastic conposition ggéecd' ' m Shotika n the

al i phat kg pol yesgee pol 58 is sesegted frgmdehe groupgeonsi stipg, of
poly(lactic acid pol ybutyl ene succi nate, pol ybutyl ene '

succi nafl8- co- adi (B, p(ﬂ %ydrox%t% yr at e- @Eﬁ?al er at e, Opol ycapr®Pfact one,

sul f onat Rt BR kXaPI 6Tike pRISBRIThUEARINS, M Xtures of such polyners, and

copol yners of such pol yners. 3. The thernopl astic conposition of claim

2 wherein the aliphatic polyester polyner is poly(lactic acid). 4, The

t her nopl astic conmposition of claim1 wherein the polyolefin is selected

from

Those skilled in the art will recognize that the present invention is capable of many
15 modifications and variations without departing from the scope thereof. Accordingly, the
detailed description and examples set forth above are meant to be illustrative only and

are not intended to limit, in any manner, the scope of the invention as set forth in the
appended claims.

«-25-



t he group consisting of honDporyners”andmcbbbTyners conpri sing repeating
units selected fromthe group consj \I ‘ yl eneEj pz)ropyl eéne, but ene,
ent enewghyg)eosag, heptene, octe m ﬁﬂ 1 e, an %12% 57 om0

E)butadi egeb:e 958% The t her nopt 85It on of clai 4 WNareln the

pol yol e{inutiscisigiergsed from the group consisting of polyethyl ene and
pol ypr opyl ene. . -26 - 6.
The thernoplastic conposition of claiml1l wherein the polyol efin mcrofibers

have a i ATEUeihegblabt dAfEbsiBALoRplng?S T CroMEters. 7. The

t her mopl astic conposition of claim1l fein the polyolefin microfibers are
present in aawePpaliphatispelyesiespolymesin ameightiamaunt thad istetweeri Aboat 48 %

ercent. 8. [ 100 | wherei n the
Eorrpat i bilizer ?gau;r?o_te‘*t?ﬁgxw at eg’ ‘gﬁ"%‘%ﬁtﬁé aﬁ:b@&ncogol%s@ﬁ?mgpw fc
conposi ti on of gyhkstantialiypentiugus pbaseier nopl asti ¢ conposi él on exhi bi tlg a
Recedi ng Contiac ' eqgr ees. .
The the?m)pl gs?t P%@@gﬁ%gis{?{)?%ré E}?ﬁ E:A{e%r!rtngﬁﬁ)\%\g?%f%b%#@egﬁgfﬂfg?rﬁsa'bglgester
po: y Ber : s sel egbeut mmtlrl?@@m.ummMEpol}meﬁ? migfr?fbbfs;ha\m @diafheter

ol ybutyl ene su : - CO-
Bol ghyd%loxybut yfr}%'ltt %ﬁ%% t\'/‘%ﬁé%QF{eyd %@E%%PQQ?B%&N%&??%%%%&W hyl eng
t er epht hal at e, subatantially discentinmops phase encased vatbupollwrﬂpbr;:t_lﬁ pdyﬁfdterpol yners;
wherein the pol g r,oup consisting o .
honopol yrrerspangakg%tﬁﬁrs;ar@ﬁgg%&ﬁjg%g%é%egﬁﬁpn.g un_i ts selected fromthe
group consi stt ng Competlblbaee.nﬁnclpenlmpltsadnydtuphmngpomm B?jla?célwﬁelnmtlm?pt ene,

ctene, 1,3- bu | - -1,3 - adi e a e polyo in
21' crofibers ar ei’%@ggﬂﬁi‘”ﬁﬂ%f%ﬁ%ﬁ?baf?&W?BBﬁ3W°PQ‘e*Ba{1'a@8 %%b%ﬁ/m%%ttﬁ about
40 wei ght per ceaboutt2Sevaigitpetrcdnit) wiaerein al quightdiérwﬂltafaﬁ&béééwmfﬁe tafeﬂ E he
e s o WHBAR oG S0 Bifriand P3RS Byia 6 polydfbri microters, = 'S

and the compatibilizer present in the thermoplastic composition.

2. The thermoplastic composition of claim 1 wherein the aliphatic polyester polymer
is selected from the group consisting of poly(lactic acid), polybutylene succinate,
polybutylene succinate-co-adipate, polyhydroxybutyrate-co-valerate, polycaprolactone,
sulfonated polyethylerie terephthalate, mixtures of such polymers, and copolymers of
such polymers.

3. The thermoplastic composition of ciaim 2 wherein the aliphatic polyester polymer
is poly(lactic acid).
4. The thermoplastic'composition of claim 1 wherein the polyolefin is selected from

the group consisting of homopolymers and copolymers comprising repeating units
selected from the group consisting of ethylene, propylene, butene, pentene, hexene,
heptene, octene, 1,3 -butadiene, and 2-methyl-1,3 -butadiene.

5. The thermoplastic composition of claim 4 wherein the polyolefin is selected from
the group consisting of polyethylene and polypropylene.
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11. The thernopl astic conposition of claim 10 wherein the aliphatic _
pol yester polyner is poly(lactic ) | yolefin is selected fro
t he gr oWWOeMSB%ti ng of pol yet hy“m“fmllﬂ“umnmyl ene.  ptRrus97/84080 '
mul ti conponent fiber prepared from actherfopl®asfic conposition, wherein the}
t her mopBast i cTreoimeraoplastic compusitionsof claim 1 wherain the polyoliti iierdtibeyERawy

i ot pepalaleFulalls BERUR Rk 2R TpRBMERS .S S polyrer forms 8

substantially conti nuous phase; b. polyolefin mcrofibers in a ' .'E

bor cont 7 whor B9 RemOpFle Ef R el wharhung natvaiefinrsibers are ' 911

-27 - presentin a weight amouhtthat is betweert AboutEtodbonD4dineightperient.and t he

pol yolefin mcrofibers forma substantial ly di sconti nuous phase
encased within the aliphatic polyester pol ynmer substantially
continudus pHHsethetmdplastic compositionCsfraieiini PwhéRiT thewonipatiBiibérs ah a

hydr ophi Lii c- J epqaghl I IIC bal ance ratio that is bet ween about 10 to
about 4@thPYlatedaicahel anpunt that is between about 7 to about 25
wei ght percent, \/\herel n al | wei ght percents are based on the total

wei ght anount__of the at I c polyes oI yolefin =
mcrofifers, Tne thertmop ?F@pm ?'ﬁ'l ﬁ"bére"'bﬁ‘@st@ QRiAstisCoMmposition| ast i c
conposi teiAibits m@umgtcbmwumngr@mqamt i$ |el§§lthaﬁ~e<ébdwt 58 o %;F&és,e, di ng Cont act
Angl e value that is less than about 55 degrees. he mul ti conponent
fiber of claim12 wherein the nmulticonponent fi ber exh| bits a Heat

Shri nkage. val ige tedhoplasticesmpditibrdiidimPwRereiPiNe- aliphatic polydstér poly

mul ticon onent fiber of claim12 wherein the aliphatic pol yester po yrrer S

sel ect eds $9i8eted fromytheugrowr RensistingPfaoiiacys acidx pelyhelviene syseipate; yvi ene

succi naiRiybRejieHtsubchiate-sdla8iaf, %b%y%k?ﬁltﬁate-co-valerat pol ca rolactone,
poI yhydroxybutyrate co-val erat e, ycapr ol act one, ‘ona pol yet'hyl ene

t er epht 1$4ifgpated ﬁpwmy@edﬁreﬂ}mlaiei '}"H%H'@s °§PMFWT‘?‘T$E?@G sap@mmarsm yIEr S.

such polymers; wherein the polyolefin is selected from the group consisting of

homopolymers and copolymers comprising repeating units selected from the group
consisting of ethylene, propylene, butene, pentene, hexene, heptene, octene, 1,3 -
butadiene, and 2-methyl-1,3 -butadiene and the polyolefin microfibers are presentin a
weight amount that is between about 5 to about 40 weight percent; the compatibilizer is
an ethoxylated alcohol; and the thermoplastic composition exhibits a Receding Contact
Angle value that is less than about 55 degrees.

11. The thermoplastic composition of claim 10 wherein the aliphatic polyester
polymer is poly(lactic acid) and the polyolefin is selected from the group consisting of
polyethylene and polypropylene.

12. A multicomponent fiber prépared from a thermoplastic composition, wherein the
thermoplastic composition comprises:
a. an aliphatic polyester polymer in a weight amount that is between about 45 to
about 80 weight percent, wherein the aliphatic polyester polymer forms a
substantially continuous phase;
b. polyolefin microfibers in a weight amount that is between greater than 0 to
about 45 weight percent, wherein the polyolefin microfibers have a diameter
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15. The nul ti conponent fiber of -claim 14 wherein the al i phati.c pol yester
polymer is poly(lactic acid). m\i)corrponent fiber of claim12

16. T
wher ei yolefin is sel g Q“ up consi st f
honnpoWkggg&ghd copol yners cggmlm‘u‘ﬂ‘ !\ at4 ng units SS@Y%JW%m t he
group consi sti f et hyl ene, propyl ene, butepe, pentene, hexene, heptene,
octone. 1°5°" bl ek AbuuTh Rifromsters Hd it nelidlef icrofibern fom &
mﬁl t i conponent §dtiswntia¥y dikfdnmﬂx&ixs'\bmﬁ éndabledpmh;rﬂhel faliphatic %a&&cérﬁd from
t he group consi sting o ol.yet ene an Q ropyl ene. 18. The
nul ti conponent ??'%’Bg'ﬁbsgﬁ"él%ﬁx E%WBP%PH#)%Q%BOI yol efin nicrofibers have a
dizgm?t er that, i sg cbmp_artri]tiiMn whiichiextibitsta h%l_@rlgphmc-?po?hiQic ballance ratio that is '
- - : nu C nt fiber,of c . erel.n tpe
bol yol ef i n i crBiteeR abartidiocahehd 36 1h 2 weiphremalinhet i hefvean aubdd abou
5 to about 40 vabahRspesightpiercentAbhereinldibveight parosnte apnbasedss theftol ai m 12

wherein the conpatibilizer .is et hoxyl at ed al cohol . T

nul ti conmponent 'Qb argpuntofthe %ﬁll"\ﬁh&p@i&ﬁg{eﬁ8°§me§ﬁ§9ip8'yﬁfﬁjf"§’é§?@%gﬁﬁi yner is
sel ect e? fr onr} tﬁﬁ? ﬂ'lre%mpéﬁaﬁi:tért;%régerﬁfin B thehsplasticsdniPositionl ybut yl ene
succi hate, po ut vl ene succi nat e- co- adi pat e, )

pol yhydWH?SPghF{?r’ﬁPlﬁg%p‘?ﬂﬁngﬁﬁ?re‘?"?%ﬁﬂ:agﬁgﬁ'%f;%@,d Apgle yaluedhatis issst hyl ene
t er epht fincdbRut 85 dbygrees. of such pol yners, and copol yners of such pol yners;

wherein the polyolefin is selected fromthe group consisting of
honopol ynmers and copol yners conprising repeating units selected fromthe

group cagsi stinedm@ticshponedt AbeisfURimeEwhéreirethe. meedRpshent e dxhibS R ene,
octene, 1,3 - butadiene, and 2-nmethyl-1, 3 -butadi ene and the pol yol efin

m crof i HeptShinkageyaluethatis JesgdhamabesidRereeat: i s bet ween about 5 to about

40 wei ght percent; the conpatibilizer is an ethoxyl ated al cohol; and the

mul ticonponent fiber exhibits a Heat Shrinkage val ue .
1 The multicomponent fiber of claim 12 wherein the aliphatic polyester polymer is

selected from the group consisting of poly(lactic acid), polybutylene succinate,
polybutylene succinate-co-adipate, polyhydroxybutyrate-co-valerate, polycaprolactone,
sulfonated polyethylene terephthalate, mixtures of such polymers, and copolymers of
such polymers.

15. © The multicomponent fiber of claim 14 wherein the aliphatic polyester polymer is
poly(lactic acid).

16. The multicomponent fiber of claim 12 wherein the polyolefin is selected from the
grbup consisting of homopolymers and copolymers comprising repeating units selected
from the group consisting of ethylene, propylene, butene, pentene, hexene, heptene,
octene, 1,3 -butadiene, and 2-methyl-1,3 -butadiene.

17. The multicomponent fiber of claim 16 wherein the polyolefin is selected from the
group consisting of polyethylene and polypropylene.

18.  The multicomponent fiber of claim 12 wherein the polyolefin microfibers have a
diameter that is less than about 25 micrometers. '
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that is | ess than about 10 percent The mul ti conponent fiber of
claim 21 wherein the aliphatic poI poly(lactic acid) an
t he polwol9si2958si s sel ected fromth L“umammu H of petpresdwlsesee and
pol ypr opyl ene. 23. A di sposabl e & en# pfoduct conprising a

l'i qui d-ger meghé endifigimipttient fbdrast ickimel2 whdraitad pbﬁ/oldm rhiefstbeRs areand an

e, backergeh amont oint St s SREEn Aol o o ot AV AER pemeRt 1 bor

pr epar ed from a ther m)pl astic conposition, wherein the ther m)pl astic
conposi npr i | i hatl pol yester polyner in a
wei ght % unt ‘f'§ m@mﬂé’gﬁﬁ'm4 '8 erein the con}/pa?igﬁw& aé(?md
per cent gicotislr ei n the aliphatic polyester polyner fornms a :
substantially continuous phase; b. polyolefin mcrofibers in a
wei ght amount that is between greater than 0 to about 45 wei ght

per cent 21 whemplemiitii€ortisonent ﬁﬁérrbfrdazmon‘z \bﬁél@ld‘!@é%h?hﬁi@;ﬁﬁyﬂer polymer is
that is | ess than about 50 m cro olefin mcrofibers form

h
S el iR B TPy POy R0 A POTIG R Scii SRV B RSB FUAFDRIEN t ho
al I phat pSlyB@YEAS lsBEcinate-co-adipate, Mwmxy@ubﬁétéfl{d-\?dléﬁté? %tybamlb%tdﬂaase and

ati bl | i zer, which exhibits

hydr ophF‘I"fQE‘-andpERJYﬁtFY'E"%Eﬁr%‘Pnga‘FEﬁ imixtupes ofjsuch polymers, a”"o‘&ﬁﬁé@?ﬁ’&@éut 10 to

about 4QucH ﬁbl?\'n&@ %breq‘ﬁ%érﬁolidléﬁn lb%ei&ié@ﬁé}nQWé’EFouB dosisting of about 25
ercen wherein all gwﬁ'eercents are based on the total

vve| g ht PRHRReIYHErS Bnd %FI'H"M%H'F &o grepegiipounile selestedfsm the giowp

mi cr of | Bshsisting of ethylene, pﬁﬁﬁlén'éebﬁt%ﬁ&aéérﬁéhé FH¥xeRé Qfé?ﬁ'éné Beidi@, §laer nopl astic
conposi tion, wherein t he | ticonponent fi ber exhibits a Recedl ng Cont act

Angl e vhytadiengaand 3 meiSg-1. 4 pmtagne 309 thrgelyelsfin migrafibers e prasepbBR| o
absor begiidht afidaht Pkt eW&ﬁamrﬁmem@we%r& g%&%@ the &@Eamﬁn%'ﬁy ts a

Heat Shrinkage val ue | ess than about ercent

di sposapBhethaxytatesbalcomloendihednulticompenent fiber exhibitsreHeat Phrinkage yelugest er
pol ynertl-iainsglﬁggﬁ{aﬁdaﬂorui’%g?&gﬂf oup consi sting of poly(lactic acid),
y

pol ybut yl'ene succli nate ut'yl ene succi nat e- co- adi pat e,
pol yhydr oxybut yr at e- co- vaI erate, polycaprol actone,

22. The multicomponent fiber of claim 21 wherein the aliphatic polyester polymer is

poly(lactic acid) and the polyolefin is selected from the group consisting of polyethylene
and polypropylene.

23. A disposable absorbent product comprising a liquid-permeable topsheet, a
backsheet attached to the topsheet, and an absorbent Stmcture positioned between the
liquid-permeable topsheet and the backsheet, wherein the backsheet comprises a
multicomponent fiber prepared from a thermoplastic composition, wherein the
thermoplastic composition comprises:
a. an aliphatic polyester polymer in a weight amount that is between about 45 to
about 90 weight percent, wherein the aliphatic polyester polymer forms a
substantially continuous phase;
b. polyolefin microfibers in a weight amount that is between greater than 0 to
about 45 weight percent, wherein the polyolefin microfibers have a diameter
that is less than about 50 micrometers and the polyolefin microfibers form a
substantially discontinuous phase encased within the aliphatic polyester
polymer substantially continuous phase; and

-29.



sul f onat ed pol yet hyl ene terepht ha’I ate, mixtures of such pol ymers, and

copol yners of such pol ymeLs I & I ablsoEbent. product of
claimzd\ggi' theallpatlcpo '!M:}}E’i pol y

27. Tﬁ‘e sgggdgabl e absor bent pro < Wher elkéﬁfg%ﬁ%ﬁé})ol efin
Is selected fgo opol.yners
conpri si ng re{)eg}tt{on agglﬁ%ﬁg @gﬂﬁ e?fxigﬂg q{%dﬁﬁ;m&qu !%%P]%lggf \%’ (#4 te’?hyl ene,
propyl ene, buteh@mq%‘rﬁb@ﬂe"ommmhmwsmhtamenﬁhamsmmﬁmqftogrg N
2-methyl-1,3 -b #}P I [
27 wherein the po e'ﬂhtl é@ge F g’&ﬂ ?Ig@ngi?ﬁ{ gerr%gﬁt% Egﬁéf%[ ﬁ‘ tp?a

pol yet hyl ene anMIEMymoypwféheahphaw polyeitatpélyumsmblpmmt ?ﬂﬁbpﬁp?uct “of
cl aim 23 wher ei er at is less

t han about 25 mgczrjg?ree éﬂ’bﬂ&éﬁp@s&ﬁ“@ﬂh&gﬁ%ﬁg&%& é‘l?{‘ product of

cl ai m 2whergsin mevnu}ﬂeorppbmtﬁbenemlmscﬁ Rieceding.ConfactAngle vialuethatisgéds amount

t hat |sm¥ﬁ§§fg%%ﬂn§ to about 40 wei ght percent.

-30 .- e di sposabl e absor bent product of claim 23 wherein
t he corrpatl bilier is an ethoxyl ated al cohol. The di sposabl e

absor be oﬂté at I. c ste ol

sel ect e T rom és%)érsc?@%a%:ﬂogﬁgé &ﬁgg&gp oégsma#%%ﬂe"é X’ Q?I‘S)ﬁ'}#gg‘é
succi naeghibjtva Heat henkageuahienthatisdessatiap about 10 percent

pol yhydr oxybut yr at e- co-val erate, pol ycaprol actone, sul fonated pol yet hyl ene
terephthal ate, m xtures of such polyners, and copolymers of such polyners;

wher ei n26he ptHeydispdsable absoeent paatict omanhezzgwaumucm@hamwyester

g?gﬁgm %gﬁfﬁser ?sngelgﬁgg h%mathé g%)u éc':nss%srt]iﬁg o? Bglabacqg acid) ,t so';t)edtﬁg;t‘g guc].c:crnr?arpet he

polybutylene succinate-co-adipate, polyhydroxybutyrate-co-valerate, polycaprolactone,

sulfonated polyethylene terephthalate, mixtures of such polymers, and copolymers of
such polymers.

26. The dlsposable absorbent product of claim 25 wherein the aliphatic polyester
polymer is poly(lactic acid).

27. © The disposable absorbent product of claim 23 wherein the polyolefin is selected
from the group consisting of homopolymers and copolymers comprising repeating units
selected from the group consisting of ethylene, propylene, butene, pentene, hexene,
heptene, octene, 1,3 -butadiene, and 2-methyl-1,3 -butadiene.

28. The disposable absorbent product of claim 27 wherein the polyolefin is selected
from the group consisting of polyethylene and polypropylene.

29. The disposable absorbent product of claim 23 wherein the polyolefin microfibers
have a diameter that is less than about 25 micrometers.

30. The disposable absorbent product of claim 23 wherein the polyolefin microfibers
are present in a weight amount that is between about 5 to about 40 weight percent.
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consisting*of et hyl ene, propy Iene but ene, pentene hexene, heptene,

octene, 1,3- butadiene, and 2- Iu&ma"lﬁuﬂiﬁlﬁne and the pol yol efin

m crof | BEP 8828585 present in a vvel S bet wee®CIINIT24D800 abou
40 wei ght percent; the conpatibili zer i's an &t hoxyl ated al cohol ; and the
mul ti coﬁﬂ)onerﬁhefdlmsabkerﬁmptbsnapmm dStelaimdwheedinithet ¢mnpatmllizesis drhan

about 1 : The di sposabl e absorbent product of claim 32
wher ei ng?ﬁgy’g@ap%at I C polyester polyner is poly(lactic acid) and the

polyolefin is selected fromthe group consisting of polyethylene and
Pg'lyf’r OBY¥! €Nerhe disposable absorbent product of claim 23 wherein the aliphatic polyester

polymer is selected from the group consisting of poly(lactic acid), polybutylene succinate,
polybutylene succinate-co-adipate, polyhydroxybutyrate-co-valerate, polycaprolactone,
sulfonated polyethylene terephthalate, mixtures of such polymers, and copolymers 6f
such polymers; wherein the polyolefin is selected from the group consisting of |
homopolymers and copolymers comprising repeating units selected from the group
consisting of ethylene, propylene, butene, pentene, hexene, heptene, octene, 1,3 - |
butadiene, and 2-methyl-1,3 -butadiene and the polyolefin microfibers ére presentin a
weight amount that is between about 5 to about 40 weight percent; the compatibilizer is
an ethoxylated alcohol; and the multicomponent fiber exhibits a Heat Shrinkage value
that is less than about 10 percent.

33. The disposable absorbent product of claim 32 wherein the aliphatic polyester
polymer is poly(lactic acid) and the polyolefin is selected from the group consisting of
polyethylene and polypropylene.
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