; €3eUPPQ SXS<U66UTUf t 424 OCT 2002 NONWOVEN FABRI C OF MULTI - LE ng
MULTI - DENI ER FI BERS AND ABSORBENT AR¥| CLE FORMED THEREFROM FI EL CTrigez

| NVENTI ON Thi's inv 'mmmmmmmmts to a new nonwoven fabric, the fabric being
specifically suitaﬂwwm s contact surface with a user's body in

di sposabl e absorbent ptggiet s, surgical bandages, fenal e hygienic tanpons,
powder or cl eansi nd simlar itenms. Mre particularly, the
present invention m Mﬂ%ﬁ ﬂm@hnonmoven fabric made from a network of

i nterconnected st erein the fibers include a m xture of at

| east two sets of stapf®®pers, each Set Thaving a length which is

different than the other set by at least two mllineters. BACKGROUND OF THE
| NVENTI ON Medi cal and di sposabl e absorbent products usually include a
body-faci ng coveNONJOVEN |EABRL Gredfe MU T F ThENGTH r W RT hoPRBTER FEBERE

Typi cal nonwoven f abr AND ABSQREENTe ARTIGHE (FQRMED ITHERRIRGM s which are
chemcally, hydraulically, thermally or mechanically |inked together and
made t hrough technol ogi es which are known to the expert such as, for
exanpl e. "thernobondi ng", "spunbonding”or "through air bonding”. Such
fabrics nustFieELmodf oTHELINVEEZ@ANl e of remaining in contact with interna
and external surfaces of the body for 2 40 CT 2002 prolonged periods
wi t hout causing itching or allergic reactions and capable of transmtting
body fl uids toealnﬁﬁrfﬁvehsmohenelabes tbnaaneatnenpbve@ @dratorige absor bent
articles wth ¢ [ Linin ge@ and dry

Yerin
during theirpﬁg anlgsgsbﬁgeﬁP%Sﬁ 355 ﬁg& ers Juch as
polypropyleneonpmtyeshyfane wﬁ&hyesheeramdbbm@Iud«dlﬁﬂuwumhm fabric

coverings of nthetjc en hav n. used. as. coveri ngs
for personal a§¥g5§gab Brﬁa Eéntsuélgtllc@ﬁeg’ nﬂ%@ & 'f abrT a?s L}Wﬁ OUYH- T hey
possess greatampéhsespoddert @rt ad ekingd nde fia®ir iafs,t fEd s‘mﬂmelra;r itk f O

uids than.,desire ore size

retain nore Ji ue to the .small
ool ded by MRESLPRFhOCHAREIY. ¢ e Br kel (TR P e PARe kS £1 T ber
deni er resul h&nWBvandEEan.&ema‘def |fli'lod1 raetrertmo&nc dAutid ther soxir exesed of t he
fabric is decreased.  Therefore, f or, adequat e t echni
sol ution stiPFa iFsF%FErSS ﬁ? %r qé@ué£(k mixture f

least two sets of staple fibers, each set having a

length which is different than the other set by at least

two millimeters.
BACKGROUND OF THE INVENTION

Medical and disposable absorbent products usually
include a body-facing covering or lining material formed
from a nonwoven fabric Typical nonwoven fabrics are
derived from fibers or filaments which are chemically,
hydraulically, thermally or mechanically linked together
and made through technologies which are known to the
expert such as, for example, “thermobonding”,
“spunbonding” ‘or “through air bonding". Such fabrics
must be comfortable, capable of remaining in contact
with internal and external surfaces of the body for



It is an object of the present invention to provide a nonwoven fabric which
is useful as covering for personal absorbent articles for surfac@g §&i 2861
are intended to contact a user's body. It is another object of the present
invention to provide a nonwoven fabric which has a pleasant touch and z 4
ocr zoo2 - 3 marked softness and yet provi des enhanced fluid absorbency
capabilities. It is another object of the present invention to provide an
absorbent article which uses a nonwoven fabric covering formed from at

| east two sets of staple, nulti-length_fibers, the | ength of one set being
different than the other set by at léeast two nmillineters. It is another

obj ect of the present invention to provide an absorbent article which uses
a nonwoven fabric covering fornmed fromat |east two sets ﬁ; st apl e,

mul ti -1 engPROAPBERY BRELREG MG HFioMdr £35F 16 & f P PneE dB3nt 8F 91 Fhese and

ot her obj e¢bacefiohBeaRfeeaphaplRy T itdanshaldt heg besaer rundessteod in the
detail ed description below. In accordance with the present .invention a new
nonwoven f &BRFEaRa3PERPEREBY &9& Scharlc By X dRMRT atHePHBY kaBf

i”terconﬂe%b%Gr§EEE|ﬁrE&QQ%%_EﬁhﬁPQJ%éﬁiq?>6é”f&ﬁﬁn@tmh€é§lal§0 sets of
staple fibers, each set of fibers having different average fiber |engths.

Sui tabl e fWBAEE EERadBeClgaphiand drantdudinmverelf eR§Bh &F 4F | east about 2

mm and ar @ca¢Rekabhyli kot be e FER It ifd FMrke MaN §@cRbaYt 100 nm The fibers
of one set have an average fiber |l ength which is greater than an average

fiber | engPRLYPraPyeEHRd SOV tlaregstPd yagter and the like.

Nonwoven fabric coverings of synthetic fibers of up
to 3 denier have been used as coverings for personal
disposable absorbent articles. These fabrics, though
they possess great softness due to the fine denier of
their fibers, tend to retain more liquids than desired
due to the small capillary pore size provided by these
fine denier fibers. Alternatively, an increase in fiber
denier results in a decrease in fluid retention, but
the softness of the fabric is decreased. Therefore, the
search for an adequate technical solution still

persists.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
a nonwoven fabric which is wuseful as covering for

personal absorbent articles for surfaces which are
intended to contact a user’s body.

It is another object of the present invention to
provide a nonwoven fabric which has a pleasant touch and



240CT2002 - 4 As used herein, the term nology "fiber Iengtﬁ' ﬁgf?rs
to an average |length of one set of fibers. Accordingly, staple fiﬁ% 002
having a length of 32 nm for exanple, refer to a set of staple fibers
havi ng an average length of 32 mm with a slight distribution of val ues
around that nunber, usually with a normal statistic distribution. This
distribution may range up to about +/- 20$%$ of the average fiber |ength of
the staple fibers in the set. As used herein, the ternms "nonwoven" and
"nonwoven fabric" are understood to be synonynous. Al so as used herein, the
term nol ogy "nmono-length" refers to a set” of staple fibers with only one

| ength. Al so as used herein, the termnology "multi-length", refers to a

bl end of staple fibers having nore than one neasure of |ength. Also as used
herei n, th&awted nolsedyEnessno- @e@i erye ef SXORises seenbpnErBer stbiido a
fabric contgiJ| L : ne denier. The term nology "multi-denier”
refers to ﬂ%%gég%r%ﬁlr%%ge%l end of two or nore sets of fibers each
set of fibers having a different denier value than the other set. The
present [ nventi on, pravifesfed augsahke o2l @hldon, PELUREN rantuther  of

fi bers per vol une of >a honwoven bric and the Teeling of the pleasant
touch obt aipmevidéi |an neebacrremy iasticled whtoh bews§s ped f oRPRNCESN A

| arger numhal, fcfEBeL, 8105 h n8ananuRvaR AL Uiy koMb ackedpyearer of
the fabric TesulIs T n a greater feeling of softness. For a given nohwoven
fabric 2multic-YergoR - fibepseduddi® bylenxgtiyuanfit pref sislpl ebeibers

whi ch have & "X'eWaS Pe v a er »as i ng & pl ant to
the touch t a%fggégﬁmo&%ﬁﬁ}abgﬁg p?gaﬁ%%d by 'n/59 q&g%tiggagﬁ staple
fibers whi obi hbimetetength "2x". The invention finds an optim zed bal ance
between the fluid handling performance of a nonwoven fabric (for exanple,
vel ocity of transm ssion of liquid in one direction, and the quantity of
liquid returned It tise appuset e ofbijreedt | ofi, thapapreyent nmsdeniygiorsofbness,
flexibility, _etc.) and the quanfjty , ny of fLiber e vajl abl e
to provide %F%Y%g%an?ntd%%ﬁ9¥$%£g p?gﬁégygd gﬁ%%éinﬁﬁ?f t%e Egggggggf t he
present inveabrba haverlieggfbsmed: eom HE dreks30) twn sath bEngthpbei ng

di fferent S f. t he h .Prefer , Ehe fib aye_| engt hs
bet ween 156}%%%@%&%1%?@%{%%{@&?&%8% ﬁ%grllgﬁg %t %%s EZ%r%ﬂeaﬁécﬁ%?e%ég?abl y by
at least 4 demfeomthe other. In another preferred enbodi ment, the m xture
of fibers of the present invention conprises between 2 and 15 different

| engt hs, and nore preferably between 2 and 6 different |engths. In another
preferred enbodi These iancdacohheet abiécber oF r bhe5PpeserO%ioenhéochi bers
are within 219 e e tiher .| th of ,.the Wt h e of
fibers in t%égggtE%%iﬁégéﬁ hP%d%3&F8 %?hgna&%$hd%§¢%t%§élg%g?ﬁqgkgpﬁe

m xture. Thoelowf the average fiber length for a given set of fibers is 10
mm then from 50%

In accordance with the present invention a new
nonwoven fabric was created and characterized by a
network of interconnected staple fibers formed by a
mixture of at least two sets of staple fibers, each set
of fibers having different average fiber lengths.
Suitable fibers for use in this invention have a length
of at least about 2 mm, and are generally in the range
of from 2 mm to about 100 mm. The fibers of one set
have an average fiber length which is greater than an

average fiber length of a second set by at least 2 mm.



240cr 2002 - 6 to 99 of the fibers in the set are within 1$ f 0Ehi
| ength, the balance of fibers in the set being within 20% of this |ength.
In a nost preferred enbodi nent, from80%to 90% of the fibers in the set
are within 1$ of the average fiber length, the balance of fibers in the set
being within 10$ of this length. In another preferred enbodi nent, the
nonwoven fabric is fornmed by a m xture of fibers having nore than one
denier, and nore preferably, each set of staple fibers of specific |ength
conprises at |least two different deniey, the values of which are preferably
2 and S. Wth reference to the denier gf the fibers of the invention,

fi bers having a denier between 1 and 10 are sui t abl e, preferably bet ween 2
and 6. For _one same, | ength of fib s, an advant gge t et ween
one and ané‘tshé’rsed:idfqee?ee]rﬂ detf ere g ‘?ﬁ{] b%ea Ff\gé}‘en(’f@ att9 east

one deni er ,andrBfedf 204 Ylér\l‘@ttdecmf &ne Igetarbﬁdf/auaéageoumasamaam,gwll fibers
havi ng a single denjer resent from 10% 0% of _t he totaI anount of

fibers of1ﬁﬁ9gﬁ%d§hQFEﬁ IHERS DILYNRER R n? o pFeF e PXBMP et ween nore

or less 30 ddxd®Ith M $&6Sof 0t e NETWOME M A abACanoh vl g Q?e@ﬂ;tth
invention preferably have a basis wei ht bet ween ZSVgranE to 50

pref erabl y 9 32 Mg bED 13 ofd By Fh T or PUBLANaRE VELINES: 35 abI y 35

grams per W%M@f, JB@aDWW@ﬂ d s k81 okthhespRiesent invention
preferably 40CT 20 ~ have_an apparent thickness between 0.15 and

0.40 nmm Ari“a'ifcﬁltti"b‘hla?nben"é‘ﬂf %%%h%twnmémswa@ewpfé@na@% the

invention is/4hedy &OrcRe Jh¥ePafast Sodei Dbhgthhe £t Rhekrespief diedabric
obtained froma nlxture of multri-length fibers and nmulti-denier fibers is

greater thaP t¥® ¥¥Ta fabric formed with nono-length fibers and
nono-denier, or of a fabric forned with single length fibers and
nultl-denler fibers, or of the product with nulti-length {ibers and

mono- deni er fi b&Ss Us&sk Metadm c SheyHErds prrsawrRYehe 284 | RGNEPVEBnfort and

pl easant t@ugli T he rdl iddFdld b it e sﬁm oudUfaisbengt fsbibers
perceptibly further increases the feelin pleasant touch. Farther in

accor dancehfiredny h&hg &Iminhaat i"eenar o¥%§ﬁ€SaF9|él§9ts°§rOV|ded
wth a per@%%ll% qu\b%wg«ﬂ‘a{ G e Wy d1e ABES ﬁsbegxd ﬁ@naalnSI ng a

nonwoven fabric forned by a network of interconnecte ti-length
t her nopl astthe fieg@ifolafit el §iHdangPyss ez er o %@ upebdendomti nati on of

at |east 1wy ghief Gfrﬁﬁré MO f}§c{)\fﬁ%{ﬁ@ "tﬂué??td'}?fr}ngaéﬁ‘gelg@ MehgaRd i ncluding
a difference of at |east 2 nmbetween the Ves. .

Also as used herein, the terminology "mono-denier"

refers to a set of fibers or to a fabric containing

fibers of only one denier. The terminology

"multi-denier" refers to a fabric formed from a blend of

two or more sets of fibers each set of fibers having a

different denier value than the other set.

The present invention provides a favorable relation
between the number of fibers per volume of a nonwoven
fabric and the feeling of the pleasant touch obtained,
while maintaining its fluid absorbency performance. A
larger number of fiber ends in a nonwoven fabric which
contact a wearer of the fabric results in a greater
feeling of softness. For a given nonwoven fabric



Further in accordance with the present invention, a new fem nine sanitary
napkin is provided with a liquid perneabl e body-facing cover, a IUppbPT

i nper neabl e garnment-facing |ining, and an absorbent core between the |§@?d
per neabl e covering and the liquid inperneable Iining, wherein the liquid
per meabl e covering conprises 240CT 2002 - 8 a nonwwven fabric forned
by a network of interconnected nulti-length staple fibers, wherein the

fi bers possess a conbination of at least two different |engths, varying
between 2 and 100 nm and conprising a difference between the two | engths
of at least 2 nm The absorbent articl of the present invention absorb
body fluids and they are useful as disposable itens such as, for exanple,

di apers, fem nine sanitary napkin, tanmpons, swaddling clothes, surgical
bandages am¥dushssihy Fé%HQEinq#kw y SE@ Rk df BReSBpHPACE d1aY%i®s or as
necessary paidqtiof »divspegsable rbelioRgi ngy ok fQeakk® t gd UBE1nSUI habke
fibers for use in the present invention include, but are not 'imted to any
convent i ondlesante &y rithet FeUEh hER3NS Ac ROBYAYATY ARG i BEPLUF 2| BYi ng

pol ypropyl eng>@cel@dheithaygR. gyasle Nyixdirs aGIAAL, Hdna D@Eﬁ?’eh

Vi car a, pohyester, ol yet'hyl ene, £§L¥acrylate,and m xtures thereof, and are
preferably éhfyproﬁgﬁenévﬁmﬁéﬁﬁ $hedrllj APEdEGZEEN 2 131 e t RetpreBent

| nvention ighd hepid | A& olg OpeboenERERCRlr [d DRfudvenr eashet! {Fornher e
the polyner of the core o the fiber Ts different fromthe polyner of the
external | Brampifet he’giaekty FRf hetramsmeestdanceliwi Lh9ERe piesefne

i nvention : £ OSSHFECEE ON h4laRE 1 Lheharg @l f r t

circul ar oﬁ%%é%&’{e'xa%ﬁeg%él)l (?%aa:?& ?t%wggg tl(r?ii ogial i‘f@lf:ggir'xgﬁ ce)j’tq-%: EﬁeZ 40C
T 2002 _ g oPrAfl keipaditgctépnmasiGarpabeyr bed f Imadsing, a AeARBSER/fabri c,
chiefly wt f t st ti i 1 PORLEan oqﬁhggi then in

t he devel opé;rn'p'gr\)t?l% [oX4) 'er%r%qgat éﬁ?al%or@%ln%eggan%gry nap 1|an.b%lt i's
much appr eciiren ¢ndsuanailabler tagphayidReaabilleiaspndf teaxafi-tting a qui ck
flow of the nmenstrual fluid towards the absorbent material, thus preventing
the clear vivid sight of the fluid that has just been absorbed. Therefore,
the fibers of thEnoawoperfeabedc embaddimmrdsenttheivehibensarefpr &herably
provi ded w i ri.al r.ef i ored, c s for

xanpl o, 1o GREy R paliel SEATLe e S i w2t o

Ti t ani um di ®3¢hie liengthe peding r dd ffiegent Akt eteabt The muarfidany d¢het he

pi gnent mat ggl i i S t fi t Vi fikers
wi th opaci tﬁﬁﬁhs%éeg:\% (ﬁgr?é}'t th%on)%v)\%\J/ée#fggr‘fég \}\Hfﬁeég e%%%%%% e]i%i lity
to mask theardhscibetmi| uedsh Thenghburdiffexingniaim dieesitde2i mn hand ber s

i s between ﬁr@ﬁgﬁ§b9§rb§eQE LRI ght2nd oS diLfsal v between 2 and 3.5
per cent in welght.
In another preferred embodiment, the mixture of
fibers of the present invention comprises between 2 and
15 different lengths, and more preferably between 2 and
6 different lengths.

In another preferred embodiment, in each set of
fibers from 50% to 99% of the fibers are within 1% of
the average fiber length of the set with the balance of
fibers in the set being within 20% of the average fiber
length of the mixture. Thus, if the average fiber
length for a given set of fibers is 10 mm, then from 50%



When the nonwoven fabric of the invention is used as a covering for a

di sposabl e absorbent article for contact with the user's body, itZAﬁC 20
usual |y desirabl e that such covering have a durabl e hydrophilic fInISL g%
that the portion of the disposable absorbent article which is in contact
with the user's body remains hydrophilic after nultiple introductions or
passages of liquid. Hydrophilic finishes provide a better Z 40cr 200z
transportation of body fluid away fromthe user, and the body fluids are
nore efficiently taken towards the near%y absorbent core resulting in a
cleaner, dryer feeling to the user. The“fibers of the present invention may
provided with a durable hydrophilic finish by treating the fibers with a
surface active agent, such as, for exanple, a non-ionic, surface active
agent mhichtpsﬂ§rnﬁﬁcthﬂlf%?ﬁﬁﬁabmethﬁoﬁQQ]aPBPWﬁﬁh¥md?§iFésﬁh%im
Castle, Del 2eAgen, undgr bheanaee o ATWVERersQtiher tadeddiat e benbace vl ve
agents, w thouf excluding any other, are sodiumsalts of ,

di octyl sul pRB¥ucxf n&hés( corm@klei al | Yhaviki MaBCe PFRREAREA P TV d under
the name AEEQ@QL 8GY Maa%at&eoffm&éorﬂhc o yosyehhyl narser big ate
(comrerciall'y availa61e rom | Cl PolynerrAdditives, New Castl e, Del aware
under the nafe theEEAVeDRgearfde i Langfhedudis. bahangs a‘_E)fe fH)PGFé_phlif} ic
finish may bgeapati 8dihg LWARHY f13%€ &F drherfedych Mrer sing themin an
aqueous sol ution of tﬁe desired surface active agent, or by spraying an
aqueous solution of the desired surface active agent on the surface of the
fi bers and dryi ng.,t hi qu I ter i t he f ive
agent may be appglned 0 € no %\%E#&bﬂ%ﬁ%ﬁk%ﬂg' heI%f argg%y |énr}(;er

whi ch is préebgds! yswéicrmedybnna agusbusesofufiiberst hawinksiorel thar ace
active agent  for cti t | nt f.ace Qf .. h onyave ic so
that the optﬁgsei t%ggg%gf na supfoa%:% %%raiéte%e L 'n it g%r%&rlna?g@hy%?%%ﬁ%bi C
char act eri stfiiberAl t e@fhat spetyficnt demgthhydcambrl sessurftactlaastact twe
agents or A en b ir ly_ingorporated._in f

t her nopl as\tlvlE tf'&%%ﬁ%%r éé}{%y,o %ht% 2 ug%lu??néﬁ{ %I rrgﬁﬁf cteuﬁﬂag:ac?flY]c i%er S.
Sui t abl e wetaidng.agents include, but are not limted to, nonionic
surfactants based on ethyl ene oxide/fatty al cohol ether, ethoxyl ates of
propyl ene oxide with propylene glycol, fatty esters of sorbitol and

gl ycerol, and ot Warthsimeferepcediet sthéingentiber cefjenhs dhdbeacdidf velse known
to the exper, i end i be . co nt,| en fabrdc S
well, with sl?)"em tﬁgnﬁro%%#%%gs%%%}%%g %sggg\%ggh(?u tv?eﬁ% e{r\f(e%nr?gbjidn %ﬁ%

pur pose of tshud taipdent i prefdhabhygnbemNedrab? | eadofé & hEopr esentandveamhe on nmay
be fornmed b entd o rogesses _i.ncl udi " f Lng-, 'resj

bondi ng" an S \&nl%afcifr}gégp'l nfgligt ﬁés%d#%ﬁu%zg& lﬁ%b%%]g‘égggeg?ét%}é&
initial stepncther faififerent| dehikenddemousightyi bed & | dif Ser&reoerafl vy,
bundl es of fj.ber is, ch . havin Liferept gt .are nm.xed_[n an
air mxing c%am}ee?a%atnd,o %ubscgeéﬁlen 1y,‘9¥%%ejf—iae%g?s {égg e??ﬁé‘?c"éo ed ?% form
a conbed veiddvantraggedord ymphaeed anllh féebeosatteviconveyosingler denieo form

a continuou i e e erJmal algn r i .
(* or mobond S 9ot e v 1R D S Mok SRR et A heg bE PEE o o
cal enderi ng oft athen megutiyppedoti t filbeheatodd sheotimweritison angrefeckbéy with
relief stan t_ 1ink th L bgrs.an abili veil into a
nonwoven fa%?él’%é%}ﬁ ngg%%eon% cg?;éegpi ﬁ§ %P%%egg &ésgsh@ ondi ng), the veil
of honpbgeneously mi xed fibers is formed as described above and taken
through & ol di nongy! 1 0gEo KT PREEAYN B SCries oL MBERE SRAILNITER o
preferably have a basis weight between 25 grams to 50
gsm, preferably in a range of from 30 gsm to 35 gsm and
is most preferably 35 grams per square meter. The

nonwoven fabrics of the present invention preferably



240CTZ002 - 12 exanple, with a pressure around 200 psi), cagﬁ$bghﬁb
causing a slight entanglenent of the fibers. Then water is renove %e
veil of entangled fibers by feeding it to a station where it is inpregnated
with a bonding material, being subsequently dried and hardened in a therna
transference equipnment. Alternatively, the fiber veil may be submtted to
powder resin spray, under vacuum and subsequently dried and hardened under
forced air passage. Finally, in a "spunlace" process, the honobgeneaus

m xture of fibers of different |engths passes through a series of high
pressure water jets, for exanple, from500 to 1500 psi, so as to deeply
entangle the fibers of the veil until a stabilized fabric is obtained. Then
the water opN&i §8dabpatBatl #Niicknles s’ W@MAthn and1thankaby i £0 1 gmdr pgd. Al l
the processes nentioned herein are well known to the expert_and the _choice
of one or R¥Ektipnebsdenefidt Ppeyidedchyi Ehr tRPRYRVERVERRDHE PBfovi ded

of course tfid LbQerRIWnl | N RAAMQVencfaly i gsveaswssi sufld iidient gheuct ural
integrity so that the fabric is suitable for use as a covering material for
absor bent afhiekress| PHerdral fapTHEWOPERINGS | ETRFs Suf PE&TRe sPfuct ur al

integrity fQf)¢5e188qfh CWMYIY &Rd el itAendRsOr BEPErar tis! eseuher the
tensile strength reaches about one pound per inch. Sufficient "structural

integrity ighaentharl 9fobt dBREd cwiermert Widdl imRperkenebhpfibesspanfeen 10
and 40% of phe.1QbRles PR i GEala fabAif GobmedD2with3 s A PP Ofi dnlyenf abric,

and the sealing area is preferably between 15 to 20$ of the total °
super fi ci al fHpens ofnchantkpkidenier | §1besfer &7 e0f hihet RrA@AGHY & thabri c

of the inv 199-?@P3tﬁag%ér9r afRMReH TR & PVE iier T NELERP GGG
process for hot sealing by making use of heated roll calender wth relief
standard. ASUrther| |pkewviRe dpher f@eliayd i Ofes cpmientar anskt ®le@saptused
such as fentgﬁgﬁpsanitary napki ns generally conprise a liquid inperneable
garnent-facing lining, a liquid absorbent core which is a | ayer of fiber
absorbent material positioned on the lining, and a |iquid perneable

body-faci ng coveghpg. @E’{‘i’gﬂ'%‘ﬁ! %‘%"erhﬁgt&ﬁh%ﬂi%'r% I ng ‘i‘i‘i{b—'l%‘@;‘%}ﬁe”
fabrics forned by a network of oriented and I nterconnected fibers.” I'n
accor dance fibarshegreaptibliyvénrtber aimovedséenithiene feediing yofibsor bent

article has o] }gﬁg Wi i quid C RiN i j ur ned
towards t hepg§g$a§Eb§ y, a l ?‘gﬁ?ﬁé# rrggr rr%g%ﬁ@%% ngl\i\%m cgmlws] p:yr]legc?glp%si te
direction ténvhetpermesbl BevoalrdarPentd suthsdet owar psortislagsewishclaot hes,
and an absopBeRkapeEe @%%Eﬂgt %:peE:EB%Q:c‘% CQYERI Ngh&nd,ddie & Misydieabl e

lining, characterized In at "t he perneabl e covering conprises a nonwoven
fabric forneeEmByigingt wor Kiaiweverr daprds edormed -P¥nga h ReGwdekf idder s,

preferably ft hCqf i P b b 1S a ngxture of
Dl eact. {ushSEFropaseEed REJE - LOReth Hoitplfte fOTIRLED P B o en
aver age | en§hRs fHidefisnPIgIRs P @ oniBBURM oFnccaminat idn f efedde ssteen t he

two different lengths varying between 2 and 100 mm, and
including a difference of at least 2 mm between
themselves.

Further in accordance with the present invention, a
new feminine sanitary napkin is provided with a liquid
permeable Dbody-facing cover, a liquid impermeable
garment-facing lining, and an absorbent core between the
liquid permeable covering and the liquid impermeable
lining, wherein the liquid permeable covering comprises



240CT 2002 - la average fiber length of each set of at least 2 mm The
| i qui d pernmeabl e covering and the liquid inpernmeable lining are 0CT 2007
substantially co-extensive and are attached to each other al ong t%@

peri phery of the absorbent article through thermal fusion, adhesion, or any
ot her conveni ent manner. The absorbent core is preferably adhesively
attached to the inperneable Iining by one or nore glue lines . The liquid
inperneable lining is on a garnentfacing side of the absorbent article and
may be made of any flexible material which is capable of preventing the
flow of fluid therethrough. Suitable matérials include polypropylene filns.
pol yethylene filns, polyester filns, polyamde filnms, vinyl

pol yet hyl ene-acetate fil ms, polyvinyl chloride filns, and polyvinylidene
films. Lani nateendaderofehniricto enedi RYt fomeofotheCfi LRE eFERNNGFES SRy
al so be Use‘jmui"ﬂfﬂl Hgahcgwabg@tIf%_%z%r,emmeth@yfaszkagﬁg@g@ss_ a

consi deration the phySical and chem cal properties thereof. n-reticul ated
films which eembinpeiopalife ab fliegisds B FagdrT anithedeRFERS hy FrEHHAS c
materials ”B%e@xll?é’nbez usgfla Fibs whi Chaghe BambiralssiPaianstifdadidncd hough
permtting the flow of gases, called "breathable filnms, my al so be used
such as, forbekéeenetheotyar denatrdsf ofndtad@afittrop8tous fil ms, where the
m croporosity is created by ionizing radiation or by |eaching out sol uble

i ncl usi ons usi ng aqueous or nonaqueous_ sol vents. Fabrics having fluid

repel | ant surfaceBher ¥esdrgesfnl #rpbedesduet t chte RRRIGHY dMvEidien or
when t he por j el s, h ; n 2 C 0 5 e al so
be used, bot %?%ﬁlﬁj% I 3‘5.3%2:%?0889%@1%,[ I?-Eberzegtgﬁgtl)l%e ?% I %%Ppgyfsam

br eat habl e bateher Such pasgti ddrar eyappbe er Cd@HRHT i efeMinigNes sanid@aiue

filmof poly EQ, S fo , Iqﬂgiaggé: [ -dHE%' abl e
agai nst bodyg%ﬁgégé éﬁ |gh iéw%%%ﬁ?ﬁgo %giggégythlc X d?yé%?%r |§ﬁe
anot her suitabfie ¢lgamginat efaliricsuciThay f ovavexhepl vsegol 32t BApaARAtE

t er epht hal at i i ck bqut 1 £ QR b Qﬁ,{bt e my
be a mass of gﬁgif\%grgi g’é‘fjh%%l gg??5§%§§h vFrFés gage?§§P9§?§l%i E%la solrr%ﬁ on
capacity. Therafeor bémtitedr &@sesually is rectangle shaped and it
occasionally has |lateral edges which are curved inwardly as in the form of
an hour glass. The absorbent core is slightly smaller than the |ining sheet
and smal | er than ShétabawovEhbevserfon. uFke Hbsdhgenpresentaliswentiidre a

fi ber panel w densj.fi i gr I-Hﬁxfr I hi Q&? i t,odf 4
preferred th%E?HQeéb%?r%e% ec@%@ blgmd'om i%cnegngn Ct%ﬁxe %%O%qshseﬂe%p]b t he
absor bent arsyokbesdct hftibers densilf | e | pedrymemit bl et i histk Tud g
l'i ni ng: The 1L |_ayer capacity f sor pj an ] ni ng
the liquid mgggﬁbgésgéﬁg%Vve?%%ﬁ%gﬁﬁr ?%g%kfheg&gg ’ofgyggnbaﬂ%'s%gggiously
menti oned an@riipnis usRetignf{or mMidaras sl i ghlyesitetreni npofyotieykend ace of

h I, I ] '
absof bent ar FL AV Ry Sht i Snay I REREED LIRS PR U laTe fanty
a

mul ti-| ayer spowypchpydensostidssssin addition to the absorbent core,
transfer layer, which is a |low density |ayer for acceptance and
di stribution of fluid, usually 240 CT 2002

Further in accordance with the present invention is

the utilization of bi-component fibers ("core-shell"),
where the polymer of the core of the fiber is different
from the polymer of the external layer of the fiber.
Further in accordance with the present invention are the
cross-section fibers which are different from the
circular ones, for example, bilobal fibers, trilobal
fibers, etc.



- 16 |ocated between the absorbent core and the covering sheet. The
transfer |ayer may conprise materials and structures which are relzqtgmejm
Iess hydrophilic than the contents of the absorbent core, such as
"mel t bl own” veils of polyester of polypropylene fibers. Such veils may
further contain wood pulp within thenselves. Transfer |ayers also may
contai n nonwoven veils of |ow density and high softness conprising wood
fibers and synthetic fibers such as pol yet hyl ene, pol ypropyl ene, polyester,
pol yacrylonitrile and pol yam de. Such sgft verls may be stabilized with
cheni cal adhesives by thermal nmeans suc "through air bonding". The
t hi ckness of the absorbent structure may be uniformalong its mhole
surface, according to the requirenments of specific conformability,
flexibility and absorption, or alternatively it may be thicker in certain

parts. For exanptge acppoEitg Ofofhigksrssgpasbkewbanl y rpueker abbe hs an
absorbent structure which is thicker in the central Eart than inits

peri pheral pRRYeVerrhéabrird- chtefdvamichFaferenssi hg PERSRGUBR&CRser' s
clothes may; pe sf abiddsoh OF Uy MeYR AUIEr a6, tQh@ed%Wefl%%e%ft the

absor bent structure in all its length or in discrete sealing zones. The
barrrerIrrﬁﬁgeﬁhﬂghm&§3ﬁkﬁ#ﬁjf%&a 8Bifiae,seAnLtaT ¥t REPKHR, bEL atfached

to the covephgg %Beefedﬁceﬁupershanou Nh$OPL h Uk %ef%1§¥9WEQ
parallel to the sides of the absorbent structure, parallel to the bottom of

the 2 4 OPErF¥ibhbhpy. a1 7quLBKofbENt o r HRe uPENSHTYSr | phetdl LpWagaFed by
lateral extepsi QRsorBehfte ey dant §ﬁu§CbHEQen%MDLtﬁ1eA\ pragti %aluexarmle

for carrying out a preferred al'ternative of the invention is gi ven bel ow,
the only pufpeBE oPfwhitdie i sfiwid| | tBetat &agnd 1wy veedRt ai@bsozbedt it

without coregnLpgegny |ighiali afions DRRAUBREOASKBPER! DSOYALT Ad ORfear &

presented to the expert a out subject w thout | npairing the purpose
and the neaRFAgedt tlrrerermxmr éﬁe muefenakky oPragifedeni Bibr iPdgment

manuf act ur e re | yat I. naned A,
ﬂagxr%e” Om)are g)r%:tt@ﬁé@ sGUR! Y §‘%€!r Rafio e

B, C and D an operti e raw material was
polypropylenethowupolyﬁ%¢x1@©ntammhq3um»5$Canbmeﬁgﬁt ofardi t Mdedtgesi t ani um

di oxi de ins uri brj sth ib he ity of
fabrics vvaseg}%@gng Tg‘%ltteal?l‘%u%ngl odﬁ ovvs t e drersx%rr Et?if%%qggj I&Jei quantr ty of
fibers per @ﬁgeteﬁleacth¢ auenﬁa5y<nitﬁbq anmﬁ9QEmﬂt%hUﬁbe#9 r&eween
bracket s Shg&kg& ﬁ?\ﬁ?w@? tlereRiLREPOY R JVIRRS ) enbABER drs NWIMRER OF

FI BERS PER
opacity, thus prov1d1ng the nonwoven fabric with an

enhanced ability to mask the absorbed fluids. The amount
of titanium dioxide in the fibers is between 1 and 6 per
cent in weight and is preferably between 2 and 3.5 per
cent in weight. )

When the nonwoven fabric of the invention is used
as a covering for a disposable absorbent article for
contact with the user's body, it is usually desirable
that such covering have a durable hydrophilic finish so
that the portion of the disposable absorbent article
which is in contact with the wuser's body remains
hydrophilic after multiple introductions or passages of
liquid. Hydrophilic finishes provide a better



Length Type of Nonwoven Fabric of Fiber ABCD z 4 0 c | zooz - 18 (~)
16 66 ( 3d) - - 66 (5d) 20 34 (3d) - - 34 (5d) 32 49 (3d) - - Q45®§§ﬁ%
16 (3d) 98 (3d) 393 (2d) 157 (5d) 16 (5d) 98 (5d) Total/cnR 330 196 57
Not e: The cal culation for the nunber of fibers per square centineter was
determ ned by the fornmula: x = 0.99/d c, where: x = nunber of fibers per
square centineter g = basis weight (granms per square neter)
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transportation of body fluid away from the user, and the
body fluids are more efficiently taken towards the
nearby absorbent core resulting in a cleaner, dryer
feeling to the user. The fibers of the present invention
may provided with a durable hydrophilic finish by
treating the fibers with a surface active agent, such
as, for example, a non-ionic surface active agent which
is commercially available from ICI Polymer Additives,
New Castle, Delaware, under the name "ATMER". Other
adequate surface active agents, without excluding any
other, are sodium salts of dioctylsulphosuccinate
(commercially available from American Cyanamid under the
name AEROSOL oT), monolaurate of non-ionic
polyoxyethylene sorbitate (commercially available from
ICI Polymer Additives, New Castle, Delaware under the
name TWEEN 20), and similar products. The durable
hydrophilic finish may be applied to the surface of
fibers by immersing them in an aqueous solution of the
desired surface active agent, or by spraying an aqueous
solution of the desired surface active agent on the
surface of the fibers and drying them subsequently.
Alternatively, the surface active agent may be applied
to the nonwoven fabric with the help of a cylinder which
is previously wetted by an aqueous solution of the
desired surface active agent for contacting the internal
surface of the nonwoven fabric so that the opposite
external surface might retain its original hydrophobic
characteristic. Alternatively, internal hydrophilic
surfactant active agents or wetting agents may be
directly incorporated into the thermoplastic polymer



d = denier (grans/ 9000 neters) - (Note: value is averaged if there is nore
than one denier present). ¢ = length of fiber (neters) EXPLANATI ON?EQRTTbZ
COMPARI SON Fabric A corresponds to a preferred perfornance of the

i nvention, nonwoven nufti-denier and nufti-length fabric. Fabric B
corresponds to a nonwoven nufti-denier nono-length fabric. Fabric Cis the
reference fabric regarding the softness, conprising uniformlength fibers
of denier 2, while fabric Dis the reference fabric 240CT 2002 - 19
regar di ng the |l ow retention of |iquid, gﬁpr|3|ng uniformlength fibers of
denier 5. Fabrics C and D denobnstrate t difficulty of s obtaining a
nonwoven fabric of balanced properties. On one hand, the softest fabric

comonly used in comrercial products is fabric C with a f ew di sadvant ages,
for exanpl e, ARFERIr ebBAt | BANBEAFFHER. HabriiPeES on $WEtIPREr MEHEINGor ned

from | arger Q?@h@% fiigeiadee! i Hutat e&réo hBe priokdiensof ©bgh heharinien of
i quid, but S verg roug Tabl e bel ow snows the results _of various
3

eval uati ons FeFEREFAD ob¢§§¢|@§ RtWB @erRK e Tty ¥hFakslegfhédsed in

each col um éEHbﬁ?lStéQe erl EEbﬁ?lQ%ref OpFRAEE WIPNJ gtﬂaﬂ;yfmre PigQdieetls

tested by glVlng e wWorst performance and mark to the best

per f or mance. fatty esters of sorbitol and glycerol, and other similar
products. Any other agents and additives known to the
expert which endow fibers, and consequently nonwoven
fabrics as well, with specific properties may be used

without interfering in the purpose of the invention.

The nonwoven fabrics of the present invention may
be formed by conventional processes including
"thermobonding", "resin bonding" and “spunlacing”. 1In
all those manufacturing processes, the initial step is
to form a veil of homogeneously mixed fibers. Generally,
bundles o¢f fiber sets, each set having different
lengths, are mixed in an air mixing chamber and,
subsequently, the fibers are either combed to form a
combed veil or randomly placed on a perforated conveyor
in order to form a continuous veil. When the thermal
sealing process is used ("thermobonding”"), the veil of
fibers homogeneously mixed may be fed to a calendering
station equipped with a heated smooth roller and a
roller with relief standard that link the fibers and
stabilizes the veil into a nonwoven fabric.

In a chemical sealing process ("resin bonding), the
veil of homogeneously mixed fibers is formed as
described above and taken through a molding cylinder

equipped with a series of water spray nozzles (for



240CT 2002 - 20 TABLE 2 - PERFORVMANCE MARKS Par aneter Type oé anmoven
Fabri cA BCD51. Retention 2 314of liquid2. Fitting 3 241103. Nunbef 4324003+
ends/ ~z4. Returnl5of liquid 2 3135. Apparent 4 312t hi ckness206. Softness 3
241Average of 2.8 2.52.52.0six paraneters25CONCEPT OF PARAVETERS
EVALUATEDThe concepts eval uated shall beexpl ai nedby taki ngthe exanple of a
fem ni ne sanitarynapkin inwhich thenonwoven fabric, according to

t hei nvention, is the Z40¢cTzo02 - 21 covering, nanely, the material
for contact with the user's body. 1. F@tﬁﬂtion of liquid This neasure
refers to the quantity of liquid retainetl Tn the fabric after going through
it. The greater the retention of liquid (|l owest nark) the greater the
feeling of humdity transmtted to the user's body. It is. therefore, a
partial neafN3RHE 1 hE1EBnfdr PIBSEHTS aBEAURG 140 c@fldot GAPAPERe Aser’ s

body. 2. FitddyMing a slight entanglement of the fibers. Then water
is removed from the veil of entangled fibers by feeding
it to a station where it is impregnated with a bonding
material, being subsequently dried and hardened in a
thermal transference equipment. Alternatively, the fiber
veil may be submitted to powder resin spray, under
vacuum and subsequently dried and hardened under forced
air passage.

Finally, in a "spunlace" process, the homogeneous
mixture of fibers of different lengths passes through a
series of high pressure water jets, for example, from
500 to 1500 psi, so as to deeply entangle the fibers of
the veil until a stabilized fabric is obtained. Then the
water contained in the fabric is removed, and the fabric
is dried.

All the processes mentioned herein are well known
to the expert and the choice of one or other process is
not, per se c¢ritical to the invention, provided of
course that the resulting nonwoven fabrics possess
sufficient structural integrity so that the fabric is
suitable for use as a covering material for absorbent
articles. In general, a nonwoven fabric has sufficient
structural integrity for use as a covering material for
absorbent articles when the tensile strength reaches
about one pound per inch. Sufficient structural
integrity is generally obtained when the sealing area
comprises between 10 and 40% of the total superficial



This nmeasure refers to the conformability or adaptation of the fabric to
the user's body. For exanple, a "soft" fabric fits better to the 26o@§T 2007
(highest nmark) than a "hard" fabric. Additionally, the "hard" fabric is
rougher than the "soft" fabric. This is another partial neasure of the
confort offered to the user. 3. Quantity of fibers ends per cnR2. This
neasure refers to the feeling of pleasant touch caused by the contact of
the ends of the fibers of the fabric on the skin, as previously explai ned.
The | arger the nunber of ends (highegtlgagk? the nore pleasant the feeling.
This is another partial neasure of the“Confort offered to the user. 240
CT 2002 - 22 4. Return of liquid This neasure refers to the quantity of

liquid which returns to the nonmovgn ;gbric after oing.throu?h thﬁ
nonwoven f&Fa&,Ofi APBg faRF Huj aBBAt tASs AR Body 3THe® sRERFFEFARHE return

of liquid Hdghast 18rk) 3 serl kae tdefeediuparoichuli didas topnsnetted to
the user, and. anong ot her things, making the user sure_that thg Eroduct
will not befqtérdlé-ng?thPFéféFéba-S SRBEhERepRONWAVER kP B 6f OFf hePRonf or t

offered to gheedtsiin SpeThi£kneasdelr stdy. thmbawassaftrilef ernsy t otre” paper
or cardboard" feeling that may occur for a certain relation between

densi t y/ t hi cireaRebonfing tapEpcept £AFcRAEs SediigieRY nBRKkIngnBSEeRE of a

"paper or opdghnardh) f eediogabr ansehtediép sBandser. Secondly, it also
refers to the visual perception of being apart fromthe fluid absorbed by

t he adj acent absorbent core and the surface for contact with the body. That

is to say, for t{ie sajre.guant iknewef, t bbaBirBEn® 04rda.clldie Whagher akbe
t hi ckness (highest nmark) the nore di stant the absorbed bl ood seens to be

fromthe supftREnalihy s P5ednotIwah padti afeRéasDee ofaRhkaE¥nf dAPkéRFered to
the user. G3omROfdTEFS A& TR quid amgg%wa%ﬁer ghhﬁekﬁekshegggf

pl easure to the touch in“a general way, wthout nmentioning any oth
property oflimEngroducti@miieh aBsorbent core which 1s a layer of

fiber absorbent material positioned on the lining, and a
liquid permeable body-facing covering. Conventional
covering materials include nonwoven fabrics formed by a

network of oriented and interconnected fibers.

In accordance with the present invention, a novel
feminine sanitary absorbent article has been provided
with a liquid permeable covering which is turned towards
the user's body, a liquid impermeable lining which is in
opposite direction to the permeable covering and turned
towards the user's clothes, and an absorbent core
between the permeable covering and the impermeable
lining, characterized in that the permeable covering
comprises a nonwoven fabric formed by a network of
interconnected multi-length staple fibers, preferably
thermoplastic fibers, the fibers further comprising a
mixture of at least two different sets of fibers, each
set of fibers having different average lengths varying
from 2 to 100 mm, and with a difference between the



240CT 2002 - 23 nore specific. It is that feeling transmtted by
handl i ng a pi ece of nonwoven fabric. The better the feeling (highgst hﬁ
the pleasanter is the product. It is also a partial neasure of th %Qf@
offered to the user. ANALYSIS OF THE RESULTS OBTAI NED Nonwoven fabric A of
t he invention provided superior performance in all paraneters eval uated and
this fact nmakes it a superior product when conpared with the conventi onal
exi sting nonwoven fabrics because it does not have any di sadvant age t hat
could be harnful to its use. Fabric C. - regarded here as the reference
relating to softness,- is the worst oné anong the four types evaluated with
reference to the retaining of liquid, return of |iquid and apparent

t hi ckness. Fabric D,- regarded here as the reference relating to the | ow

retaini ng AVeTIR dflb% iaaatBr of 8AEhafBRgCEnd L o2 Sty pred™bval i@ ed with

reference tpld;ﬁﬁdf;sé;.tméwm@ue‘e%r%geaﬁa eﬂe sebLnesSmfedd B -t hough
corrpr|S|ngthe sane gra uation scalé of fabric - 1s successful in

reduci ng t helring ciemcsessanthalilyt corexhanst VRasnd aze METaFEd esul t s
ther eof are.gtildyidfedloniblq! haee ek ibherJOBEORR TdYdhdic the

I nventi on. _ .
article through thermal fusion, adhesion, or any other

convenient manner. The absorbent core is preferably
adhesively attached to the impermeable lining by one or

more glue lines.

The liquid impermeable 1lining is on a garment-
facing side of the absorbent article and may be made of
any flexible material which is capable of preventing the
flow of fluid therethrough. Suitable materials include
polypropylene films, polyethylene films, polyester
films, polyamide films, vinyl polyethylene-acetate
films, polyvinyl chloride films, and polyvinylidene
films. Laminated and co-extruded combinations of the
films mentioned may also be used, when such combinations
are possible, by taking into consideration the physical
and chemical properties thereof. Non-reticulated films
which are impermeable to fluids and papers lined with
hydrophobic materials may alsoc be used. Films which are
barriers against fluids, though permitting the flow of
gases, called "breathable films, may also be used such
as, for example, polyurethane films and microporous
films, where the microporosity is created by ionizing
radiation or by leaching out soluble inclusions using
agueous or nonaqueous solvents. Fabrics having fluid
repellant surfaces or having small pores due to the

packing of fibers, or when the pore diameters have been



In summary, the average of values of non-woven fabric A of the izgqﬂﬁiﬂ@,
obtai ned fromthe evaluation of sundry properties, - was the hig g
anong the four nonwoven -fabrics. Additionally, no paraneter has indicated
an entirely unfavorable performance (mark 1) in relation to the other ones.
ANALYTI CAL METHODS 1. RETENTION OF LIQUID Principle of the nethod: a
quantity of synthetic nenstrual fluid is placed on a specific area on the
surface of a pre-wei ghed nonwoven fabric, which rests on a bl ock of
absorbent material. After the flow of tag fluid, the nonwoven fabric is
renoved and wei ghed -The difference bef &n"the final wei ght and the
initial weight of the nonwoven fabric is considered as the retaining of

| iquid. Analytical thhod Data: - synthetic nmenstrual fluid - _formulation

descri bed i nG5&u&H# 'apﬁm?ﬁatﬂbﬁovm?5109§%3'pag€°§§ Ingd¥AePey L8t ARt hetic

nenstrual fl lt'di';eth7ezm Wl thSpeehthab b e Qs Neo S Ubraae habe e NPAWRMRIY  Abri C:
oval hole (3.9 by 2.5 of an_acrylic plate nmeasuring 27 cmby 11 cm by

7. 5 cm (V\élpgkﬂa’-Zti’ESC’Al@lle R ERr Fedt BagK 18 TnomndV ehS f &Br PR2JYRI g the
test: 2 4 QC do2POPerirkP suck! agk Cﬁoxabéﬁaﬁsm& rr@bwe%hgmheamd:rpul p

of long wood fibers, di mensi ons: Qg’ densi ghcnﬁ -
pouring out Gﬁ:ﬂﬂﬁ¢ﬁ%¢%ﬁ¥ﬁnﬁﬂ%kﬁﬂtf¢ Y thF€§I§nd|Hhéﬁé éﬁr@%@uﬁ

el apsed bet wefin: Adies begi 1ty ng P%flyré@tréﬂ”'g Wt o @vdd hedi o dmnst nualif4 ui d
and wei ghi ng of nonwoven fabric: m nut es.
material, such as for example, pclyethylene

terephthalate having a thickness of about 4 microns.

The absorbent core may be a mass of defiberized
pulp fibers having a relatively high absorption
capacity. The absorbent core usually is rectangle shaped
and it occasionally has lateral edges which are curved
inwardly as in the form of an hour glass. The absorbent
core 1is slightly smaller than the lining sheet and
smaller than the nonwoven covering. The absorbent core
also may be a fiber panel with a densified integral
layer. In this embodiment, it is preferred that the
absorbent core be positioned on the lining sheet of the
absorbent article so that the densified layer might be
attached to the 1lining. The densified layer has the
capacity for absorbing and retaining the liquid which is
relatively higher than the rest of the panel previously
mentioned and it is usually formed by a slight
moistening of one surface of the panel, and subsequently
compressing the moistened surface. The absorbent
article may optionally comprise an absorbent structure
with multi-layers, which may possess, in addition to the
absorbent core, a transfer layer, which is a low density
layer for acceptance and distribution of fluid, usually



2. FITTING - standard test INDA I ST 90.3-92 (I NDA)= "Associ ation of the
Nonwoven Fabrics Industry, United States of America). 3. NUVBER OR 4ENDS002
theoretically provided by double the nunber of fibers/cnR. In practice, a
smal |l quantity of ends may not be avail abl e because they are obstructed in
t he thernobonded areas. 4. RETURN OF LIQUID Principle of the nethod: a
quantity of synthetic nenstrual fluid is placed on a specific area on the
surface of a pre-wei ghed nonwoven fabrics which rests on a bl ock of
absorbent material. The wetted area is ggovered by an absorbent sponge,
previ ously wei ghed, and placed under a specific pressure during a certain
period of time. The fluid mass renoved fromthe bl ock of absorbent nateri al

0¥ (N 20s0IBENE aAPORAR eSrCORREACISLL AT AL LALLM NaRh I Loverdng O C T

2002 - 26 € anal ytical netho a are the same used In the me for
t he RETENTI &he€E.L|I ThkD tnahgfitng:layesbsoeenconpohge: Txteni Absorbdant

Ba”dage.”ea§9%gEQule§ C&Eécﬁ:5a8§1E§@HE§%%ﬂr d1Q¥sJ°§98985§1999”%%Qn
| ndustrial a mrercio, Brazil. = e of préessure - m nutes after the
whol e fl ui dthas quassstts he6ughet kb sbirber tofcatsor buah @t mealltbliiaw@™sane i s

I d I f ! ;
imes. are BEatda s PRAvEHEEa 2 P eyPERBRsny ik fe o, SPEAAY
di nensi ons: myl bfudtheérby ®rntadm iwopdacedlen t Wétbpongesthgmassitiasg on t he
f i 1 ) ! i mat el
314 kpa TREChaTSY "ETLEY G156l PESBLILA ARIGART etl T0R BT O
whi ch are i geedi&tyel gnaei ghel. sSOELniSS ecompe isfingi goodvefilbenst mdsponges

Ceturn of | PyiEReE® Thectuly, ML R T s e s 1
SOFTNESS Sopbigestier,a pdlyacrinenitaidieenant t palyamidesi ghedht sofanpl es
by 10 om of 630K ofiSthe Sbur VRIS f dihTibs Prbreee! TR L
freely handitheraad teand esbcinds r'ttatdugh tai sobdndsagénong t he sanpl es was
det er m ned.

The thickness of the absorbent structure may be
uniform along its whole surface, according to the
requirements of specific conformability, flexibility and
absorption, or alternatively it may be thicker in
certain parts. For example, a profile of thickness
particularly preferable is an absorbent structure which
is thicker in the central part than in its peripheral
parts.

The fluid-impermeable barrier lining facing the
user's clothes may be stabilized or otherwise adhered to
the surface of the absorbent structure, in all its
length or in discrete sealing zones. The barrier lining
which is turned towards the user's clothes may be
attached to the covering sheet in a super imposing
configuration, for example, parallel to the sides of the
absorbent structure, parallel to the bottom of the



It is understood that the foregoing exanple refers only to perfornmance
illustrated as a specific exanple of 2 4 0 CT 2002 - 27 the pris8tt 2002
invention, and is not to be construed as limting the invention in any way
except as provided in the appended cl ains attached hereto. 2 40 CT 2002
28 W claim 1. An absorbent article conprising a liquid perneable
body-facing cover layer, a liquid inperneable garnentfacing barrier |ayer
and an absorbent core between the cover |ayer and the barrier |ayer, the
cover |ayer conprising a nonwoven fabrif formed froma network of

i nterconnected synthetic staple fibers, {he fibers conprising a m xture of
a first set of fibers and a second set of fibers, each set of fibers having

an average length of from2 mmto 100 ai wherein the ayerage | ength of
the first seBPBPTPRBEr STFAFTESENr O PﬁélgbéFagéw ShaLeHPY% Heh kekbhd set of

fibers by at ekeagkidn8Mto? tnEhapabsdebenstautigre . according to claim 1,
wherein the fibers further conprise at |east two different denier. 3. The

absorbent article according to claim1, wherein the fibers have |engths
bet ween 10 maxam@r 80 mm and the length of the first set of fibers is
greater than™the tength of the second set of fibers by at least 4 mm

A practical example for carrying out a preferred
alternative of the invention is given below, the only
purpose of which is to illustrate and to give details
about it, without <c¢reating any limitations, because
other possible variations are presented to the expert
about the subject, without impairing the purpose and the
meaning of the invention.

Four types of nonwoven fabrics manufdctured by the
"thermobonding”" process were evaluated, herein named A,
B, C and D and their compared properties. The raw
material was polypropylene homopolymer, containing 2.5%
in weight of glittering titanium dioxide inserted during
the fabrication of the fiber, and the density of fabrics
was 35g/m2.

Table 1 below shows the distribution of the
quantity of fibers per cm2 for each of the fabrics used
in the test (numbers between brackets show the denier of
the corresponding fiber).

TABLE 1 - NUMBER OF FIBERS PER SQUARE CENTIMETER

Length Type of Nonwoven Fabric
of
Fiber A B o D



4. The absorbent article according to claim1l1, wherein the fibers have

| engt hs between 15 mm and 40 mm and the length of the first set 024zhﬁ§$%
is greater than the length of the second set of fibers by at |eas 0Z5.
The absorbent article according to claim1, wherein the nonwoven fabric has
a basis weight between 25 g/n2 and 35 g/nR2. 6. The absorbent article
according to claim1l, wherein the nonwoven fabric has an apparent thickness
between 0.15 mmand 0.40 nm 7. The absorbent article according to claim®,
wherein the nonwoven fabric has a basis weight of 35 g/n2 . 240Ct
2002 29 8. The absorbent article accordi¥®gto claimi1, wherein the
absorbent article is selected fromthe group consisting of sanitary

napki ns, panty liners, diapers and adult incontinence devices. 9. The
absorbent ar {T®] e according to claim1l, wherein the m xture of fibers
conprises betgeen 2 argk 103 pets of _fibers and each set of fibers has a
different length. 10. The absorbent article according to claim1, wherein
the mixture of fibers ®onifd)ses between 2 and 6 sets of fibers and each set
of fibers hagga differgnt 4gngth. 11. The abgorbent article according to
claim1, wherein the fibers in the first set have a first denier and the
fibers in the second s¥# thale a second denier and there is a difference of
at |east oneggleni er befgvegqyjthe fibers in first set and_the fibers in the
second set. 12. The absorbent article according to claim11, wherein the
fabric has an apparenti? hiZkness between 0.15 mmand 0.40 nm 13. The

absorbent arjggpcle accoygli to claj er g fib i ncl ude a
pi gment material . ) 58" }aayhersed 196 £57 '9&)
16 (5d) 98 (5d)

)

Total/cm?® 330 196 393 157

Note: The calculation for the number of fibers per
square centimeter was determined by the formula:

» X = 0.9g/d c, where:
X = number of fibers per square centimeter

g
d

basis weight (grams per square meter)
denier (grams/9000 meters) - (Note: value is

averaged if there is more than one denier present).
c = length of fiber (meters)

EXPLANATION FOR THE COMPARISON

Fabric A corresponds to a preferred performance of
the invention, nonwoven multi-denier and multi-length
fabric. Fabric B corresponds to a nonwoven multi-denier
mono-length fabric. Fabric C is the reference fabric
regarding the softness, comprising uniform length fibers
of denier 2, while fabric D is the reference fabric



14. The absorbent article according to claim 13, wherein the pignent
material is titaniumdioxide in an anount from about 1%to 6% by y@hgh?mz
15. The absorbent article according to claim 13, wherein the titani um
dioxide is in an anount from about 2% to 3.5% by weight. .An

A ?. A AN. AN@ AS. ANE . Af. AuS. AuS. Ay. A, . A, . Au. A5. Au2

.Afa. AOf R Af. AHye. AL A Af.A[, . Ay. AUA 1A @A
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uniform length fibers of denier S.

Fabrics € and D demonstrate the difficulty of

5 obtaining a nonwoven fabric of balanced properties. On

one hand, the softest fabric commonly used in commercial

products is fabric C, with a few disadvantages, for

example, high retention of 1liquid. Fabric D, on the

other hand, formed from larger denier fibers, eliminates

10 the problem of high retention of liquid, but it is very
rough.

Table 2 below shows the results of various
evaluations referring to fabrics A, B, C and D. The
15 values expressed in each column indicate the relative
performance among the four products tested by giving
mark 1 to the worst performance and mark 4 to the best

performance.
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4. Return
15 of liquid 2 3 1 3
5. Apparent 4 3 1 2
thickness
20 6. Softness 3 2 4 1
Average of 2.8 2.5 2.5 2.0

six parameters

25 CONCEPT OF PARAMETERS EVALUATED

The concepts evaluated shall be explained by taking
the example of a feminine sanitary napkin in which the

nonwoven fabric, according to the invention, is the
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covering, namely, the material for contact with the
user's body.

1. Retention of liquid

This measure refers to the quantity of liquid
retained in the fabric after going through it. The
greater the retention of liquid (lowest mark) the
greater the feeling of humidity transmitted to the
user's body. It is, therefore, a partial measure of the
comfort propitiated by the contact with the user's
body.

2. Fitting

This measure refers to the conformability or adapt-
ation of the fabric to the user's body. For example, a
"soft" fabric fits better to the body (highest mark)
than a "hard" fabric. Additionally, the "hard" fabric is
rougher than the "soft" fabric. This is another partial
measure of the comfort offered to the user.

3. Quantity of fibers ends per cm’.

This measure refers to the feeling of pleasant
touch caused by the contact of the ends of the fibers of
the fabric on the skin, as previously explained. The
larger the number of ends (highest mark) the more
pleasant the feeling. This is another partial measure of
the comfort offered to the user.
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4. Return of liquid

This measure refers to the quantity of ligquid which
returns to the nonwoven fabric after going through the
nonwoven fabric, lining the adjacent absorbent body. The
smaller the return of liquid (highest mark) the smaller
the feeling of humidity transmitted to the user, and,
among other things, making the user sure that the
product will not be 1leaking. This refers to another

partial measure of the comfort cffered to the user.

5. Thickness

Firstly, this measure refers to a "paper or
cardboard” feeling that may occur for a certain relation
between density/thickness. The greater the thickness
(highest mark) the 1less of a "paper or cardboard”
feeling transmitted to the user.

Secondly, it also refers to the visual perception
of being apart from the fluid absorbed by the adjacent
absorbent core and the surface for contact with the
body. That is to say, for the same gquantity of titanium
dioxide, the greater the thickness (highest mark) the
more distant the absorbed blood seems to be from the

surface. This is another partial measure of the comfort
offered to the user.

6. Softness
Softness refers to a measure for the feeling of
pleasure to the touch in a general way, without

mentioning any other property of the product which is
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more specific. It 1is that feeling transmitted by
handling a piece of nonwoven fabric. The better the
feeling (highest mark) the pleasanter is the product. It
is also a partial measure of the comfort offered to the
user.

ANALYSIS OF THE RESULTS OBTAINED

Nonwoven fabric A of the invention provided
superior performance in all parameters evaluated and
this fact makes it a superior product when compared with
the conventional existing nonwoven fabrics because it
does not have any disadvantage that could be harmful to
its use.

Fabric C.- regarded here as the reference relating
to softness,- 1is the worst one among the four types
evaluated with reference to the retaining of 1liquid,

return of liquid and apparent thickness.

Fabric D,- regarded here as the reference relating
to the low retaining of liquid,- is the worst one among
the four types evaluated with reference to its fitting,
number of ends and softness.

Fabric B,~ though comprising the same graduation
scale of fabric C,- is successful in reducing the
deficiencies of the latter and of fabric D, but the
results thereof are still inferior to those of the
nonwoven fabric of the invention.
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In summary, the average of values of non-woven
fabric A of the 1invention, - cobtained from the
evaluation of sundry properties, - was the highest one
among the four nonwoven -fabrics. Additionally, no
parameter has indicated an entirely unfavorable

performance (mark 1) in relation to the other ones.
ANALYTICAL METHODS

1. RETENTION OF LIQUID
Principle of the method: a quantity of synthetic

menstrual fluid is placed on a specific area on the
surface of a pre-weighed nonwoven fabric, which rests on
a block of absorbent material. After the flow of the
fluid, the nonwoven fabric is removed and weighed -The
difference between the final weight and the initial
weight of the nonwoven fabric 1is considered as the
retaining of liquid,

Analytical Method Data:

- synthetic menstrual fluid - formulation described in
patent application W01510996, page 37;

- quantity of synthetic menstrual fluid - 7 ml;
--specific area on the surface the nonwoven fabric: oval
hole (3.9 by 2.5 cm) of an acrylic plate measuring 27 cm
by 11 ecm by 7.5 cm, (weight 276.4 gq), which rests on a
nonwoven fabric during the test;
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- block of absorbent material: bleached pulp of long
wood fibers, dimensions: 210 by 55 by 12 mm, density:
0.06 g/cm3.

- pouring out of synthetic menstrual fluid: quickly, in
cne stroke.

- time elapsed between the beginning of pouring out of
synthetic menstrual fluid and weighing of nonwoven
fabric: 2 minutes.

2. FITTING - standard test INDA IST 90.3-92
(INDA)= "Association of the Nonwoven Fabrics
Industry, United States of America).

3. NUMBER OF ENDS - theoretically provided by double
the number of fibers/cm®?. In practice, a small quantity

of ends may nct be available because they are obstructed
in the thermobonded areas.

4. RETURN OF LIQUID
Principle of the method: a quantity of synthetic

menstrual fluid is placed on a specific area on the
surface of a pre-weighed nonwoven fabrics which rests on
a block of absorbent material. The wetted area is
covered by an absorbent sponge, previously weighed, and
placed under a specific pressure during a certain period
of time. The fluid mass removed from the block of

absorbent material by the absorbent sponge is considered
as the return of liquid.
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6. SOFTNESS

Softness 1is a subjective measurement that is
assigned to samples by relative comparison. A fabric
was cut into squares of approximately 10 by 10 cm of
each of the four nonwoven fabrics tested. The samples
were freely handled and the "feeling" relating to
softness among the samples was determined.

It is understood that the foregoing example refers

only to performance illustrated as a specific example of
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the present invention, and is not to be construed as
limiting the invention in any way except as provided in

the appended claims attached hereto.
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We claim:

1. An absorbent article comprising a liquid permeable
body-facing cover layer, a liquid impermeable garment-
facing barrier layer and an absorbent core between the cover
layer and the barrier layer, the cover layer comprising a
nonwoven fabric formed from a network of interconnected
synthetic staple fibers, the fibers comprising a mixture of a
first set of fibers and a second set of fibers, each set of fibers
having an average length of from 2 mm to 100 mm, wherein
the average length of the first set of fibers varies from the
average length of the second set of fibers by at least 2 mm.

2. The absorbent article according to claim 1, wherein the
fibers further comprise at least two different denier.

3. The absorbent article according to claim 1, wherein the
fibers have lengths between 10 mm and 80 mm and the
length of the first set of fibers is greater than the length of the
second set of fibers by at least 4 mm.

4. The absorbent article according to claim 1, wherem the
fibers have lengths between 15 mm and 40 mm and the
length of the first set of fibers is greater than the length of the
second set of fibers by at least 4 mm.

5. The absorbent article according to claim 1, wherein the
nonwoven fabric has a basis weight between 25 g/m? and 35
g/m>,

6. The absorbent article according to claim 1, wherein the
nonwoven fabric has an apparent thickness between 0.15
mm and 0.40 mm.

7. The absorbent article according to claim 6, wherein the
gonwoven fabric has a basis weight of 35 g/m?
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8. The absorbent article according to claim 1, wherein the
absorbent article is selected from the group consisting of
sanitary napkins, panty liners, diapers and adult inconti-
nence devices.

9. The absorbent article according to claim 1, wherein the
mixture of fibers comprises between 2 and 10 sets of fibers
and each set of fibers has a different length.

10. The absorbent article according to claim 1, wherein
the mixture of fibers comprises between 2 and 6 sets of fibers
and each set of fibers has a different length.

11. The absorbent article according to claim 1, wherein
the fibers in the first set have a first denier and the fibers in
the second set have a second denier and there is a difference
of at least one denier between the fibers in first set and the
fibers in the second set.

12. The absorbent article according to claim 1, wherein
the fabric has an apparent thickness between 0.15 mm and
0.40 mm.

13. The absorbent article according to claim 1, wherein
the fibers include a pigment material.

14. The absorbent article according to claim 13, wherein
the pigment material is titanium dioxide in an amount from
about 1% to 6% by weight.

15. The absorbent article according to claim 13, wherein
the titanium dioxide is in an amount from about 2% to 3.5%
by weight.
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