REPLACEMENT SHEET STABI LI ZED ABSOR BENLT MATERI AL AND SYSTEMS FOR PERSONAL -
CARE PRCDU@ 4oNG CONTROLLED PLACEMENT OF VI SCO- ELASTI C FlpghirSsobhbds® OF
THE | NVENT + e present invention concerns a material structure and
absorbent structures or systens which are useful in personal care products
such as di sposabl e sanitary napkins, diapers, or incontinence guards. Mre
particularly, the invention relates to absorbent systens that nust nanage
conpl ex viscous body liquids Iike nenses fluid. BACKGROUND OF THE | NVENTI ON
Absorbent articles such as fehm nine pads or sanitary napkins, diapers and

i ncontinent guards are i nt%@!iéb'g%BQm’ ’“ﬁ*é"m‘pgﬁ? |'iquids. Current
products have def|C|enC|e in hlgher t han
desired | eakage A 0 & Of ! G
products aRd2:ss .
such as dryness flt, confort and confli Qf these attrlbutes are
effected by the product liquid b8 L Desplte conti nui ng

i nprovenents in this field, for exanple the |ntroduct|on of "w ngs whereby
part of a fem nine pad waps around the wearers underwear to protect it
from | eakage, there remains a need for fem nine hyqlene products with
reduced | eakage Thiscappligationeglaimsariority. from 41S Peawisiensl Appijcations 'A‘Bﬂﬁerﬁads have
relatively high | eakage rates. These pads nay fail as nmuch as gercent of
the tine, 60/M46401.and 60i046:400 fileddday M 1997cand 69!039cﬁ§7t@ewﬂm

failures are believed to be due to the highly viscous nature of nenses and
the great variability in delivery volune which results in overl oadi ng of

the pad in the target area and subsequent |eaking. Insufficient
di stribution of menses is FIELD OF THE INVENTION

The present invention concerns a material structure and absorbent structures or
systems which are useful in personal care products such as disposable sanitary napkins,
“diapers, or incontinence guards. More particularly, the invention relates to absorbent

systems that must manage complex viscous body liquids like menses fluid.

BACKGROUND OF THE INVENTION

Absorbent articles such as feminine pads or sanitary napkins, diapers and
incontinent guards are intended to intake and retain body liquids. Current products have
deficiencies in these functions that result in higher than desired leakage levels producing
stains on clothing. In addition, current products are not perceived to fully deliver on other
consumer attributes such as dryness, fit, comfort and confidence. Many of these
attributes are effected by the product liquid management performance. Despite

continuing improvements in this field, for example, the introduction of “wings” whereby
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believed to be one of the key causes of the target area overloading. In t he'
field of urine managenent in personal care products |like dia

di stributi 385180 en provi ded by materials that have snall Egﬁ’é”m‘ﬂsa--- .
narrow pore size distribution. These materials nust nove the high vol une,

L ow vi i ine i I ¢ : g Ve
the ngéé’f'pal gﬁ%f%rﬁgﬁeiﬁ?éﬁv%“%a@gﬁ UinElech u g enr pia B pmieaEeh, | 1
may be to relative t .t f the di ] |
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| ower total insult volunme but the fluid is of greater viscosity, making it
nore diffi €Mt o nove the fluid. Distribution materials nust be quite

different f f em ni hyai duct,s.t han f . t

ri mari 1y with gﬂsfasom% alfiaiage s ey Tinil i8R IHARoS dAEE: ise pacs
managenent may be found in US Pat Appl i I, 8/ 154. 4

08/ 755, 136,"‘33%%'% m}}éﬁdﬁl %ﬁh@%rﬁe('im%e ?@Ec#@ﬁﬁ?@ 4 doakitt 20 Hktkent are
absorbent materials and syst desj .. Wijle th isj cs.of liquid
managenent quige mats%h?/fg!"gg]s P?Pf g’%\gﬁg‘éé" é?n g“ﬁ F‘?eﬂ'@msiﬁ'gs"ﬁ%ﬁfi? Ié‘gﬂ‘kﬁtoﬂr e of
nmenses as well as the variability of nenses and the product use _cong'tions
requi re si §ansesandthe areat é?'@h“'t&flE‘s‘??j‘M@WfV&'u%?ﬂ@éﬁg‘-‘ltﬁf‘&’@apga‘%8 t ens
than that required for urine managenent. Previous attenpts to_provide |ower
| eakage f epadimtherprges aeegansdishseqnent leaking. Answifientistrbuting of MeNSes Syt ent s

5.549. 589, 5.468,232 and 5, 200,248, which disc sa is structures for menses.
None of t hbelevediteberrnesofihe ey cayses af e tasoekareR PveiPadingt t ri but es of the
instant invention. A need- therefore exists for fem nine hygi ene products
to have superi ofn thesfield pfiuirmmapagemantia eersonal case PrRAuctlife dipP@Snses from
the taget area and to provide confort, dry feeli n?, and | ower | eakage than
t radi t i onakistritigion is often provided by materials that have simall pores with a narrow pore size

distribution. These materials must move the high volume, low viscosity urine insults out
of the target area in a time sufficient for the target area to be able to accept the next
insult. The movement of urine may be to relatively remote parts of the diaper overcoming
substantial hydrostatic pressure. In contrast, feminine hygiene products experience
lower total insult volume but the fluid is of greater viscosity, making it more difficult to
move the fluid. Distribution materials must be quite different for feminine hygiene
products than for products concemned primarily with urine management. |

Several examples of improved urine management may be found in US Patent
Applications 08/754,414 and 08/755,136, commonly assigned, which teach applications
of advanced absorbent materials and system designs. While the physics of liquid
management is somewhat similar for menses and hrine, the complex nature of menses
as well as the variability of menses and the product use conditions require significantly
different designs for absorbent materials and systems than that required for urine

management. Previous attempts to provide lower leakage feminine hygiene products



A need al so exists for an inproved feni nine hygi ene product Wi ch reduces

| eakage angd sgpi98es conforthrough the use of materials whic j~a@ned
t o accommbdat e tﬁe charactei stics of nensesand then direct tr?ecqrn/gsr?ggghg )

liquid into the absorbent system subantially isolating it in a locarlized

region of gﬁf%ﬁwS 8540889, 5,468, 252CandA5 2002485 WhichQiscuss itibutdN

hygi ene pr as pofes which are avail abl e and capabl e of hol di ng
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di stribution. ENTI ON Thi s need can be achi eved by a
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Figure 1 is a graph of the pore size distribution of the 0.05 g/cc materi al
of absm%en system. Itis g further object of the invention to provide a femin?ne hygiene

product which has pores which are available and capable of holding adequate amounts

of liquid without interfering with intake and distribution.

SUMMARY OF THE INVENTION

The object of the invention is achieved by a distribution material comprised of
stabilized, highly wettable fibers arranged to provide capillary pore sizes and a degree of
wettability ideally suited to wick visco-elastic fiuids. When exposed to a visco-elastic fluid
and simulants, these materials demonstrate improved fluid distribution performance in
terms of the distance wicked, the wicking rate, as well as the amount of fluid moved.

The distribution material for personal care products of this invention is a fabric
which wicks artificial menses according to a horizonta_l wicking test a distance of about 1
inch in less than about 1.5 minutes. Materials meeting this performance criteria generally

have a pore size distribution with a high percentage (usually more than about 50 percent)

—_—
This Sheet Has Been Replaced

LT . 3

THIS SHEET HAS BEEN
REPLACED




Exanple 1, repetition 1. Figure 2 is a graph of the pore size distribution
of the 0.0S(glcc material of Exanple 1, repetition 2. Figure 3 is a graph
of the por@v P32 stribution of the 0.1 g/cc material of Exgﬁﬂ'r"égf’,o 475

repetition-1. Figure 4 is a graph of the pore size distribution of the 0.1

g/ce material of Exanple 1, repetjflon Fi.gure 5.is.a qr f re
size distr PBB?WP'BPtZ(p%QeWBPi%HPt# 6?6%@0&' n&andA %ns@y%?é@?g
Figure 6 is a graph of the pore size distribution of the 0.068 g/cc

mat eri al 09/%<arrple 2. Figure 7 is a graph of the pore size distribution of
the oriented 0.028 g/cc material of Ex le 2., Figure 8 shows a nultiple

| ayered desi gn. TPREUEAISP RQUided &P Egre&roguggg'g{enhﬁﬂgpgg . Figure 10
shows an intake layer. Figure 11 shows a distri buti_on/re‘ention | ayer .

i qure 12 Slkgiastianbention Gyerans 8 Rag ShEPNG Rer WherRin 5368 IR Nss 2 S 19ngl
design for a fem nine hygiene product. Figure 14 illustrates a_type of four
| ayer desi &atio ofiQy% peless and the Qﬁmwﬂwﬁt?wqwr%%ﬁﬂmm"@ge["gﬂ 9riess
a second layer which is the distribution/retention |layer and a third which
is the pad shaping |ayer. The bar chart shows the liquid |oading in gramns.

Figure 16 shows a design for a fem nine hygi ene product including a sine
wave BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a graph of the pore size distribution of the 0.05 g/cc material of
Example 1, repetition 1.

Figure 2 is a graph of the pore size distribution of the 0.05 g/cc material of
Example 1, repetition 2.

Figure 3 is a graph of the pore size distribution of the 0.1 g/cc material of Example
1, repetition 1.

Figure 4 is a graph of the pore size distribution of the 0.1 g/cc material of Example
1, repetition 2.

Figure 5 is a graph of the pore size distribution of the unoriented 0.028 g/cc
material of Example 2.

Figure 6 is a graph of the pore size distribution of the 0.068 g/cc material of
Example 2.

Figure 7 is a graph of the pore size distribution of the oriented 0.028 g/cc material
of Example 2.

Figure 8 shows a multiple layered design.

Figure 9 shows an example of a cover materia].

Figure 10 shows an intake layer.

Figure 11 shows a distribution/retention layer.



.pattern. Figure 17 shows an enbossing pattern for a personal care product -

which is a ttern. DEFIN TIONS "D sposabl e" incl udes w ' ed
of after u@?ﬁ%’zﬁgt i ntended to be washed and reused. "Front™ an%ﬁmggfc%i""

are used throughout this description to designate relationships relative to

the garnment i tse&iiéq{ggat;}‘%gvs@g&érg q§g§g§§%ﬁﬁp?‘%§g}m tion the garnent assunes

mhep It isfpg;Lt “ona wearer. describes fibers or the
surfaces o [ . lnC : I, Qi ' tact with
the Tbers. Theeffaétg?‘gg%’P%Eﬁ%%9%9%’%%%*‘*‘%%2‘%?’2‘?@3é‘!ﬁ’,‘*“??x”?ﬁ‘f‘ﬁ?“b‘g‘° "
escribed in ter of, t. : f t [ f th

l'i qui ds andhmat eF[t’T&‘é[Es‘Ml'E%éﬁ%;%g%@(?ﬁ&gbngﬁ?%dé{@cﬁmqﬁgg sﬁintsiaglnz 19or ©
measuring the tabiJity o artpcul a ' ' ' .

a Gahn Sea- 222 RS 1y R {5 v sypli helfect A 60 4Rl P BRI,
system en nmeasured with this srysterq .f.iher.s. ipg L@rnqlhg ess
t han 90[ er r'$ %@%Q%Qﬂ%&ﬁ%ﬁm@ﬁ éS'Fea' hHF' "ﬂl’ﬁ?&? ¥I | gS?\%ﬁ{hgg ¥$'s sboér
havi ng contact angles e ugk to or greater than ?ﬁ 90 are desi glnat(:areg

" nlon\t/v_ettablc@a;tcﬁhQ'{?@F%b‘ﬂ? ‘E".d"Lq 'H\é?’&‘s' and "outward" refer to positions
relative to the center of an abso t t,. and ti.cyl arl .
transversel y and7ighre; 15n$omMsa HS?'Q&%?P%@Z’%’E‘%QHP'%W” gaﬁ‘ahﬁgﬁﬂﬁﬁﬁﬁdﬁ\tﬁﬁm
and transverse center of the absorbent garment. "Layer" when used in the

si ngul ar c®atBAEve t he dual neaning of a single elenent or a plurality of

el ements. "Liquid" neans a substance and/or material that flgws ar_léjh_can
assune the Figure 17 shows an embossing pattemn for a personal care product which is a

shell pattern.

DEFINITIONS

"Disposable” includes being disposed of after use and not intended to be washed
and reused.

"Front" and "back" are used throughout this description to designate relationships
relative to the garment itself, rather than to suggest any position the garment assumes
when it is positioned on a wearer.

"Hydrophilic" describes fibers or the surfaces of fibers which are wetted by the
aqueous liquids in contact with the fibers. The degree of wetting of the materials can, in
tum, be described in terms of the contact angles and the surface tensions of the liquids
and materials involved. Equipment and techniques suitable for measuring the wettability
of particular fiber materials can be provided by a Cahn SFA-222 Surface Force Analyzer
System, or a substantially equivalent system. When measured with this system, fibers

having contact angles less than 90° are designated "wettable" or hydrophilic, while fibers



Interior shape of a container into which it is poured or placed. "Liquid -
comuni cation” neans that liquid is able to travel fromone |l ayer to

anot her | aYO98/542500ne | ocation to another within a layer. "LESG OIS - -
and "transverse" have their customary neaning. The longitudinal axis lies

gener al |y pavaRreniacanpise feiedp o Betater o 4 PaL e desiaali Fiordiable or .

| eft and right body hal ves when the article is worn. The transverse axis
lies in thBYHORAGPIES the article generally perpendicular to the

| ongi tudinal axis. The article as illustrated is |onger in the |ongitudi nal
direction than i'lward andiesmarderefer toAasgions: ?ﬁﬁ‘ﬁ gr}gg.cepgqré:? gnta%sgmgng
geonetric formsuch as, but not limted to, spherical grains, cylindrical
fibers or garmaertsand pasticdiarly fapsvessely GUSMM@?@E'PF@)&E’Q?E@H&@ i
strings, strands, or the like. "Spray" and vari ati%glz t her eof include

for cef ul | y lengitudinaband ansyerss ¢anter ofdhe absoresnt gamMedhich as swirl fil anents,
or atom zed particles through an orifice, nozzle, or the |ike, b|¥ mai';\ns of
an applied pres<layerbwhen used inthresingylar caphavethe dyal meaning pf asingl element
centrifugal force. The spray can be continuous or non-continuous. 6 As
used her ei oratpiurality of eleoreds.en fabric or web" neans a web having a
structure of individual fibers or threads which are interlaid, but not in
an identifiabl e "hiquidd meansiasubstaricerand/aranatedal thatfiewsand 5an pssurpe theebs
have been fornmed from many processes such as for exanple, neltblow ng
processes, irtprionshage of amontaiserdsto which kdnpeured or plagedeb processes. The

basi s wei ght of nonwoven fabrics is usually expressed in ounces of material
per square yar d "(igaid commgnicationeneangthatliquid isrableytoniraveh frorrheng layer to

di aneters useful are usually expressed in mcrons. (Note that to convert
from osy t angter Iayer,idring locatiohyto aBodey within a layer.

"Longitudinal” and "transverse" have their customary meaning. The longitudinal
axis lies in the plane of the article when laid flat and fully extended and is generally
parallel to a vertical plane that bisects a standing wearer into left and right body halves
when the article is wom. The transverse axis lies in the plane of the article generally
perpendicular to the longitudinal axis. The article as illustrated is longer in the
longitudinal direction than in the transverse direction.

"Particles” refers to any geometric form such as, but not limited to, spherical
grains, cylindrical fibers or strands, flat surfaces or roughened surfaces, sheets, ribbons,

strings, strands, or the like.

"Spray" and variations thereof include forcefully ejecting liquid, either as a stream
or, such as swirl filaments, or atomized particles through an orifice, nozzle, or the like, by
means of an applied pressure of air or other gas, by _force of gravity, or by centrifugal

force. The spray can be continuous or non-continuous.



As used herein the term "spunbonded fibers" refers to small dianeter fibers

whi ch are extruding nolten thernoplastic nateri al | S
froma pl u&g{;{&&g;@%’ fine, usually circular capillaries of a %ﬂ@%@@% t h-
the dianeter of the extruded filanments then being rapidly reduced as by,

for exanple, 1n A& o kltbintha4 nwdveRRShrEr whb" m Hadoidilg a
al ., at ent ,-'2)2,8 t suki q uS

3,692,618 to Dorschner et to et a
Patents 3, . | ; t 3 . t man,
and Us: pat Sltctrgqfidyiaf sty br e Bl Wik off BN, bot aitin SR udrinple, T
tacky when they ar Lted.on I | f . i.ber
are ener artgnes A i B AERLEEC, el ofiics iRt 8 pedt AR ok iafy
| east 10) larger than 7. picr [ rly, t 20
i or ons. | TRIDHSReS Saghuge i Sfble. FEABIRERG piveesed spubbdiigte Pidesad ¥
Patents 5,277,976 to Hogle et al.,..US Patent 466,410 to . Hills an
5069, 970" BRfued GarBaleh BroBapds, TR bagt Welgty bf AGGYA fBbfit lsustl ,
unconventi onal sh&g}es. As L;se%ﬁhe]rei n_the terzn "Erel t bl own fibers" rirea(ns
fibers for fSArasyed it QYNHes P! MBI PR SALATRHATA L25Y2 ORATAMS BPr $HasR gieter (gsm)
plurality of fine, usually circular, die capillaries as %tée t hr eads or
Filament s AAOdhe Bbgredigmatsrs isefil afeisually explessed ingicrons, (Nate that i fenvert
streans which attenuate the filanents of nolten thernoplastic material to
reduce t heffiomyosy togsmdiiPly sy B 328oe to nicrofiber dianeter.
Thereafter, the neltblown fibers are carried by the high velocity gas
stream and are dspsadhereinthe terg) [spupberdad fiberscreferste small digrpetsy fibarsavely
di sbursed nel tbl own fibers. Such a process is disclosed, for exanple, in US
Pat ent 3, 8&¢e formed bymtrugding malten thermeplastic matrrial as filaments forpe phirality h nay
be continuous or discontinuous, are generally snmaller than 10 microns in
aver age di finetwsuallygiicuarcapillagesof @ spinniejetwiththeddiarsetes of the extrudedifilarpentsg
surface. As used herein, the termucofornf neans a process in which at
| east one then being rapidly reduced as by, for example, in US Patent 4,340,563 to Appel et al.,
and US Patent 3,692,618 to Dorschner et al., US Patent 3,802,817 to Matsuki et al., US
Patents 3,338,992 and 3,341,394 to Kinney, US Patent 3,502,763 to Hartman, and US
Patent 3,542,615 to Dobo et al. Spunbond fibers are generally not tacky when they are
deposited onto a collecting surface. Spunbond fibers are generally continuous and have
average diameters (from a sample of at least 10) larger than 7 microns, more particularly,
between about 10 and 20 microns. The fibers may also have shapes such as those
described in US Patents 5,277,976 to Hogle et al., US Patent 5,466,410 to Hills and
5,069,970 and 5,057,368 to Largman et al., which describe fibers with unconventional
shapes.
As used herein the term "meltblown fibers" means fibers formed by extruding a
moilten thermoplastic material through a plurality of fil_we, usually circular, die capillaries as

molten threads or filaments into converging high velocity, usually hot, gas (e.g. air)

streams which attenuate the filaments of molten thermoplastic material to reduce their




mel t bl own di ehead is arranged near a chute through which other materials . *
are added to the web while it is form ng. Such other materials may be pulp,
super absorWOAs/53280t i cl es, natural polymers (for exanple, ray®&T 9§’8?‘c7§n... '
fibers) and/or synthetic polyners (for exanple, polypropylene or polyester)
fibers, for exanple, where the fi bers,maz be_of staple Ien‘g{?h. @o{orm
processes diameterowhichimay bademicrafikerdiametes bhereafter, shgmeltplown fipers gre,
4,100, 324 to Anderson et al. Wbs produced by the coformgrpcess ar%
general | y catied bydhe bighwvelesitygas siream afjdsaredenosited ar asoliecting susface to form
"polymer" generally includes but is not Iimted to, honppol yners,

copol yner sa weabcof rapdsmly diskurpecmelblowr fibgrsaf uch a RIRASSH, l'ﬁjd'ﬁF'Pﬁ?étfPth‘amp'e'
copol yners, terpolyners, etc. and bl ends and nodifications thereof.

Fur t her nor in, USRaters 3848247 teButineet ali Msgliblown fibers @re migrotikarswhich) ey be

shall include all possible geonetrical configurations of the nolecule.

These conf continuois 0s disaohtinkoushane generalyismallgr than 1micsensiiptaverage diameter,
syndi otactic and random symetries. As used herein, the term "nachi ne

di rect i on" and aMDgensrally tacky whegideposited dnto @i eolleetingsurteiceecti on in which it
IS produced. The term "cross nmachine direction" or CD neans the w dth of
fabric, i.e. a disnsetihaneigethertain cofamenetdnsa process inhwhikibat jgastiodel her ei n
the term "nonoconponent™ fiber refers to a fiber forned fromone or nore
extruder s pritbRwerdigheattisEmanged nedha shute thraughewhich othee rterials arepadded to
formed 8 fromone polynmer to which small anmounts of additives have been

added for g WeBWhie it iSformirg). aSuch gthepmateriats may beipuig, isaperabgdrbephpaiticiesy ,
etc. These additives, e.g. titaniumdioxide for coloration, are generally

present i NpatraPorerk ¢foF ekampled rayonditicofion €ibats) and/onsyrithétippoigmess @drout 2
wei ght percent. As used herein the term"conjugate fibers" refers to fibers

whi ch haveehgfplef B6INBdpYIen8 ctipolyester) fibeps, 7ot sxample ewhérednd fibesmagpartt e -
extruders but spun together to
staple fength. Coform processes are shown in commonly assigned US Patents
4,818,464 to Lau and 4,100,324 to Anderson et al. Webs produced by the coform
process are generally referred to as coform materials.

As used herein the term "polymer".generally includes but is not limited to,
homopolymers, copolymers, such as for example, block, graft, random and alternating
copolymers, terpolymers, etc. and blends and modifications thereof. Furthermore, unless
otherwise specifically limited, the term "polymer” shall include all possible geometrical
configurations of the molecule. These configurations include, but are not limited to
isotactic, syndiotactic and random symmetries.

As used herein, the term "machine direction" or MD means the length of a fabric
in the direction in which it is produced.' The term “cross machine direction” or CD means
the width of fabric, i.e. a direction generally perpendicular to the MD.

As used herein the term "monocomponent" fiber refers to a fiber formed from one

or more extruders using only one polymer. This is not meant to exclude fibers formed



formoene fiber. Conjugate fibers are also sonetines referred to as

mul ti corrpo,aq;gs bi conmponent fibers. The polymers are usuall t
from each other %ﬁwugh conjugate fibers may be nonoconponent fi ers B?I%

pol yrrers are arranged in substantially constantly positioned distinct zones

o oot ho” B3R BASEP b Rhich Mndiialdits %fgﬁaﬁoésmﬁéé&adaﬁf&wﬁ%w

along the e conjugate e configuration suc

CoT) paat e BhRStatbopities. %brﬁﬁegnlﬁydrrgg/ RE0! B iss8 LAEgTY. WaALG N one

pol ynmer i s“sUrrou ror y Si e arrangemen

B Caugnt HoXd B EmtoR: 4:isbalyRastin 3h ARG o erﬁaiﬁ%%*%@éﬁd
5. 306, 552 Tretyeica Bb8l 2 Welt pgeet ot < or o2l o' aught LS Pat ent
Using the di11oPBi g%quﬁgg o S SRnifBfs sbrl %ﬁ%ﬁ%ﬁ%‘%?ﬁ e bRAT o
E‘JT%JSLX?@&%‘«*&%@?% T uhedfedth RpSREs SYolbRr AL At SEPRer 8

the pol t t f_75/25 5Q/50.  25/75 h
dosi Fod 1 atargLone foer (Ciwata JoaRayS pispsareies BleRedts ?ﬁw&%&g@%feﬁ o i n

US Patents 5,277,976.to t al., US Patent 5, 466, 41 and
5 069, 970 awewoosvtf?@gsf‘%ﬂﬁap e Bie Usualy HifarAntAD aa68 athar theudh
unconventional shapes. As used herein the term "bi constltuent f| bers"

refers to FPWHQ%@\W&]"WX\R? HRRecINERGRERt ﬂ’?}'ﬁr e R—Pé)é"f‘e'isvﬁfemﬁﬁﬁ’@ extruded
fromthe same extruder as a blend. The term "blend" is defined bel ow
Bi-const i t uSHpstantially copstaptly Pesitiened-distingtizenes agiossihe erossrsastiansofihe anged in
relatively constantly positioned distinct zones across the cross- sectional
area of t heomugete figers amd extend sostinausivealana the lesath ofitha senjvoatel fikesss The ong
the entire length of the fiber, instead usually formng fibrils or
protofibri pgnﬂquraﬁonsqfaaqchmwte fiber may be, for example, a sheath/core arrangement

wherein one polymer is surrounded by another or may be a side by side arrangement, a

pie arrangement or an "islands-in-the-sea" arrangement. Conjugate fibers are taught in

US Patent 5,108,820 to Kaneko et al., US Patent 4,795,668 to Krueger et al., US Patent

5,540,992 to Marcher et al. and US Patent 5,336,552 to Strack et al. Conjugate fibers

are also taught in US Patent 5,382,400 to Pike et al. and may be used to produce crimp

in the fibers by using the differential rates of expansion and contraction of the two (or

more) polymers. Crimped fibers may also be produced by mechanical means and by the

process of German Patent DT 25 13 251 A1. For two component fibers, the polymers

may be present in ratios of 75/25, 50/50, 25/75 or any other desired ratios. The fibers

may also have shapes such as those described in US Patents 5,277,976 to Hogle et al.,

US Patent 5,466,410 to Hills and 5,069,970 and 5,057,368 to Largman et al., which

describe fibers with unconventional shapes.



at random Biconstituent fibers are sonetines also referred to as

mul ticonstituent fibers. Fibers of this general type are discg | for
exampl e, UYO3(M#0% 5 108,827 and 5,294, 482 to Gessner. Bi coﬁ%%ﬁ%ﬂ?’h%ﬁﬁ

bi constituent fibers are also discussed in the textbook Pol yner Bl ends and
Conposites by John A.- Manson apd Leslie. H Clwl '

Pl enum Press, a ﬁﬁﬁsgﬁg}%'ﬂf‘%ﬁ WE&B?‘P‘%‘?‘?@%&f%%&@%g%%v%r%ﬁ BSN
0- 306- 30831-2, at pages 273 through 277. used herein t rd.. bl "
Teans. & m x(aENEAdront A SaRt S5 RTOR LR ot R 3 tnle ab 3 lknd  PA¥
sub-cl ass of bl ends wherein. .the c onent re ,mscible but. h n
conpat i bi | i Y "blends is ‘Eﬁﬁr\ea)pe'%dgggﬁgﬁ%‘é%ﬁﬁt@ﬁﬁ don f%av&etﬁpl)(gho gggyg‘%gs

havi ng negative and positiye values, respectivel for the free r

m xi ng. Fur EofBponents AFanged in eelatively constapl pasiionsid g @%FB%%%@%?QM‘?%MQ,
the interfacial properties of an immscible ’Bol ner bl end inngrder tlo mke
an al | oy. "seetional arganfdheiper and the vajieuspolymersfre yskally eetaaniinyoys.giang Me.
are sent through a conmbing or carding unit, which breaks apart and aligns
the stapl e entirerength of the filearhinsteadiusiially forming fitsis Rrpratofibnls which,staptand end
direction-oriented fibrous nonwoven web. Such fibers are usual I%spurchgsed
in bal es whattandom. JBigensiituent fibgiscare sometimes sisesefaread foras muleerstityent fibers.
the carding unit. Once the web is formed, it then is bonded by one_or nore
of several WKibens ofthisigrgenaktypedse dissusseddn, o6 a¥amplentSiitatents %&%6?7 and
bondi ng, wherein a powdered adhesive is distributed through the web and

t hen activabg294,482talGessher. Bicompenant ang kicensfituens fiers@re alspcdisgussed in thg; r .
Anot her suitabl e bonding nmethod Is pattern bondi ng@Merei n heated cal ender
roll's or ul textisowk RolyroeriBlends @nd Gamposites by sebin Ao Mapsan and LeslieHs Spedisgner

usually in a localized bond pattern, though the web can be bonded across
its entire sopyright 1676 by PiEraim Sdessiadivision of PleabindPublighing Corporation ioh Newng
met hod, particularly when using biconponent staple fibers, is through-air
bondi ng.  York, IBSN 0-306-30831-2, at pages 273 through 277.
As used herein the term "blend” means a mixture of two or more polymers while
the term "alloy” means a sub-class of blends wherein the components are immiscible but
_ have been compatibilized. "Miscibility" and "immiscibility" are defined as blends having
negative and positive values, respectively, for the free energy of mixing. Further,
"compatibilization" is defined as the process of modifying the interfacial properties of an
immiscible polymer blend in order to make an alloy.
| *Bonded carded web” refers webs are made from staple fibers which are sent
through a combing or carding unit, which breaks apart and aligns the staple fibers in the
machine direction to form a generally machine direction-oriented fibrous nonwoven web.
Such fibers are usually purchased in bales which are placed in a picker which separates
the fibers prior to the carding unit. Once the web is formed, it then is bonded by one or

more of several known bonding methods. One such bonding method is powder bonding,

wherein a powdered adhesive is diétributed through the web and then activated, usually
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"Airiaying" is a well known process by which a fibrous nonwven | ayer can-:

be formed. .In the airlaying process, bundles of small fibers %&g@% I cal
| engt hs raW@%éﬂﬁoom about 6 to about 19 mllineters (M) are and

entrained in an air supply and then deposited onto a form ng screen,
usual'ly with the assistanc a vag PR . LWted

F' bor st he hY eaUmR Reuweh 418 anadut MR ot AE Arbaer B5hAR B aBMaL
spray adhesive. "Personal care prodyct: neans djapers .al ni

absor bont - BRUBPRARANG, Sihereneebie caiEias oD o TS ol Suim R i vepe
hygi ene products. TEST METHODS Material caliper (thpckness) . The cali of
a mat eri al to bond thefihars togethey; Pgyallydn ar{%calaﬁéeﬁﬁae{i P@heﬁ‘f ﬁt?"%%‘ tﬁgiw%%aﬁae%e
Starret-type bulk tester, in units of m.lljneters. sity T densi t v, of
the materi gp@"?‘é agress itf gntite Birfagef 30 ﬂ@s‘{eﬁ'le %ﬁ@ﬁ F“@ﬂe ﬁﬁﬁ twgﬂlﬁgugw&sboﬁmg
sanple in granms per square neter (gs by the pul k of, the sanple in

m | 1i met er sgthed, particiarty when using &rﬁ?@ﬂﬂ"ﬁﬂbﬁwﬁg‘jﬂ{% is L’L’BF@“‘B b ¢ o
convert the value to grams per cubic centinmeter /cc%. A tot 3I of three
sanpl es woul d bé&Aisiayinghiscaiwah knawa PERfass Dy whisk a fRFRYS; RenwAvieBJayefcan;be,
Time and Horizontal Liquid Flux of an Absorbent Structure A sanple st r,ié) of
materi al afgmed. nattee pirfayinggroggsssbungles of smalh fhers having typicaklepgths £apgin

hori zontal |y such that when the sanple strip is positioned in a liquid
reservoir &om hboutéoratioud 18milimeters{mm) aresgparaiedhard spiraipedin an i $uPPYuch
the liquid surface. The relative humdity should be naintained at about 90
to about 9@ngeheredépasitedrants Bdomming sareepnusdaily vitintbeassistanseiof ayague® next
to an large (effectively infinite) anount of liquid and a stopwatch started
as soon as supplyeTige ranfdonly deposited fibers thencare thopded to one Anothepisingfor

solution. The horizontal distance of the liquid front traveling along the

sanpl e str igRampie, hbtair of aispraycadifesivebsor bed by the sanple strip at various
times is recorded. The wei ght of
"Personal care product” means diapers, training pants, absorbent underpants,

adult incontinence products, bandages and feminine hygiene products.

TEST METHODS
Material caliper (thickness) The caliper of a material is a measure of thickness and
is measured at 0.05 psi with a Starret-type bulk tester, in units of millimeters.
Density The density of the materials is calculated by dividing the weight per unit area of
a sample in grams per square meter (gsm) by the bulk of the sample in millimeters (mm) at
68.9 Pascals and multiplying the result by 0.001 to convert the value to grams per cubic

centimeter (g/cc). A total of three samples would be evaluated and averaged for the density

values.

Wicking Time and Horizontal Liquid Flux of an Absorbent Structure A sample strip
of material approximately 1 inch (2.5 cm) by 8 inches (20 cm) is placed horizontally such

that when the sample strip is positioned in a liquid reservoir at the beginning of the test,
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the liquid absorbed by the sanple strip fromthe begi nning of the

evaluation_to about a half inch (1.3 cn), 1 inch, 2 inches ( 3
i nches (7.%’%51?%’ al so determned fromthe data. The |iqui dgﬁi@ggﬁqﬁﬂ S-

testing was a fluid designed to sinulate the visco-elastic and ot her
properties_ of nenses an, rdi.n th in the
ol T ow ng_ 1estamels sripoull it oyehdbe BH shirath . ot i BRaiIEE sl Be' To
determnetheflwd handI ha teristics of var 0
t hr ough ant@jniaiged @t QP%H &?&W SéHF{ﬂeQ{ ?W%‘&B {l‘?yoﬁaﬁ" ﬁ’ﬁ@& sg%d'l ng of
the system conponents ment yr gl ass- ed acr C th a
0.25 1n. hpeeeq pextie a@éa%aéffmvgw RGeS BRERThAL R 350 bt civieidh Shrilias
1/8 in. 1.D. Tygon tubin tte nses, si Iant .aboratory
bal ance (aéﬂnaﬁﬂwt%d@ Q&? !?p%ff'gr‘?%es surfaeg; c%??ﬁgf‘f M-s to desired
shape (currently 1.5 in n. for |ntake and dis rlbutlon | aye 1.75
in. by 5.5 in. T%BWOFF%\‘@FQHS? gf the diguid f%@ﬁﬁ?”% 'r‘r% %"“f@P
perimeter |ayer) 2. Mark 5.5 in. layers into 1. sand F
peri net er Ilqwélwalght@b%@ﬁﬂdwsih%é?mé?pféﬁ'ﬁi?h\?rtob‘stﬂﬁ'@srfﬁﬁ@ 'éeg'ﬂq"&e when
they are centered on the perineter |ayer. gh each conponent
and r ecor dthetiguicbaibgarbed by thersanapis skrip: frem ﬂﬂﬁ PW'EG‘&B of mﬁ)ﬁYﬂiﬁ‘ﬂt@f‘i taabouta
desi red conponent system keeping the marked sections aligned. Label one end
as the tophalinch (Fid ¢m), Hdnaly 2 inghes (Giom) angrkinches (B sm) isaigo setesained,fim
tubing to syringes.

the data.

The liquid used in this testing was a fluid designed to simulate the visco-elastic and other
properties of menses and was made according to the procedure given in the following
testing procedure.
Flat System Testing Procedure
Purpose: To determine the fluid handling characteristics of various absorbent
systems through analysis of stain length, saturation capacity, and fluid
loading of the system components.
Equipment. Hourglass-shaped acrylic plafes (with a 0.25 in. hole in the center)
| weiéhing approximately 330 grams; syringes; 1/8 in. |.D. Tygon tubing;
pipette pump; menses simulant; laboratory balance (accurate to 0.00g).
Preparation: 1. Cut components to desired shape (currently 1.5 in. by 5.5 in. for
intake and distribution layer; 1.75 in. by 5.5 in. for transfer delay layer;
200mm long hourglass shape for perimeter layer)
2. Mark 5.5 in. layers into 1.1 in. s_ections and the perimeter layer into
sections corresponding to the marks on the strips when they are centered

on the perimeter layer.
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6. Pl ace syringes in pipette punp. 7. Program punp (currently using
30cc syringgsegiéisiensi ng 10m of sinulant in one hour). 8.  peqinisdsfassgPEN
ends of the tubing placed in a beaker, prime tubing by running punp until -
all air is out of tubing and simulant is exiting the tubing at the insult

end. 9.  Place the carponpRig¥adttédmpendift ah8yéesidtedivelgh® Pi pette punp,
place a 2 in. by 6 in. (approximtely) piece of 25 gsm Qd BCWon top of

the center of the sysyem Asgbripbiaddite Maividual compBhéts imeMeEaesiredcdniponeht t he
system 10. Insert the free end of one tubing into the hole in the acrylic

plate. Repeat for thReqeanRddHiftthaYMbAien seetidhs AIRRBA0Labkl ondleRtilasithé tp. Pet te
punp to begin the |%§fﬁ’et 1%.";%& the end of theqﬁnsult peri od, rem)vdgthe
tubing and acrylic plates. R 8nddiSsiRGIAnt Bha BREER TRy Ribind&o
underlying | ayers) ang'di szg?gd&%*wg%iﬁ%enp ot"?s o? tﬂe conponent xer)?stem
and |l ayers and pri nig dos Wei gh each layer individually and record the

wei ght. 13 15. Bea I'ng at the end | abel ed as the top, cut and wei gh

he fi ked ' he.wel f h i ni
(e TLnst k<o eot o Sk SRl sl oocct o (e el o
R e T

nmenses sinul ant used ccording
simuiant in one hour).

(]
|

8. With the open ends of the tubing placed in a beaker, prime tubing
by running pump until all air is out of tubing and simulant is exiting the tubing
at the insult end.

9, | Place the component systems to be tested near the pipette pump,
place a 2 in. by 6 in. (approximately) piece of 25 gsm, 10d BCW on top of
the center of the system, and place an acrylic plate centered on top of the

~ system.

10. Insert the free end of one tubing into the hole in the acrylic plate.
Repeat for the remaining systems to be tested.

11. Start the pipette pump to begin the insult.

12. Atthe end of the insult period, remove the tubing and acrylic
plates. Carefully remove the BCW (without moving the underlying layers)
and discard it.

13. Take photos of the component system and layers and print.

14. Weigh each layer individually and record the weight.
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"

procedure: Blood, in this case defibrinated swi ne bl ood, was separated by

centri fugw; 3000 rpm for 30 m nutes, though other net hp%flgggs{m%eds
. n

and tinmes Wsed if effective. The pl asma was separ at ed stored -
separately, the buffy coat renoved and di scarded and the packed red bl ood

cells stored t el . : : : .
separ at el Y5 aSaUGinhing a8 i efdabBled S53AE tdg EaPard el ing #ht.

wer e separated, the yol I scarded and the egg white retained.

The egg white was sg.qgrkaa 88ctl %#%eh@ﬁ tpgg,eg it 'REpYEL S the P¥maininy sdchend he

white through a 1000 mcron ny out 3 mnutes, and the thinner
portion discarded. Yo gié}gt alternative nmesh sizes may be used and the
tinme or nethod may be varied provided the viscosity is at |east that

ired. The thick [ | ' | h
Lﬁﬂt"eifedblanﬁ ar aun | ndB Moo Bhird ip b R B BadfREs | 1° TS" e
rogr anma r : ' bk
Eon?enhs ] gestyi roe. | A7t rEdies HECE & ShrmeRast S raBn Al a1
contro t ' . te. qf. ab 100 . /[m i
i nsi de diearre%/er Sérﬁlﬂn eﬂ%%t F‘fg?ég‘%'ﬁ%? %ﬁ%’ﬁﬁﬁgﬁﬁ‘}'ﬁ"é‘gﬁﬁﬁ’ﬁt ﬂ:ﬁigﬁwm 539
white had a viscosity of at |east 20 centipoise at 150 secl and was then
pl aced in tAfee rifuge and spun to renove debris and air bubbles at about

3000 rpm for about 10 m nutes, fhough an fective nethod to renove debris
and bubbl es nmay Beod,dpihis ease def%‘i"é%"cﬂﬂ%{? EI"G'@] was s?%“’?%%&?‘*ﬂﬁ%@’é‘?ﬂ Fad
egg white, which contains ovanucin, was added to a,6 300 ¢cc Fenwgl Transfer
pack usi ng 39089ypmfge30 minstesdheughethenmethndsor spards.anghimes may heus ]
transfer pack. The transfer pack was clanped, all air bubbles renoved, and
placed i n ®ffectivercHee plagmayas.srnaratad apd storag separatele dhe, buthy, Festiremgyed and
medi um) speed for about 2 mnutes. The transfer pack was then renoved from

t he bl enderdiscardadcanst the packed egf bipad geliscstered geparalelag Wallnd t he contents

m xed by hand
Eggs, in this case jumbo chicken eggs, were separated, the yolk and chalazae

discarded and the egg white retained. The egg white was separated into thick and thin
portions by straining the white through a 1000 micron nylon mesh for about 3 minutes,
and the thinner portion discarded. Note that alternative mesh sizes may be used and the
tirﬁe or method may be varied provided the_ viscosity is at least that required. The thick
portion of egg white which was retained on the mesh was collected and drawn into a 60
cc syringe which was then placed on a programmable syringe pump and homogenized
by expelling and refilling the contents five times. In this case, the amount of
homogenization was controlied by the syringe pump rate of about 100 mi/min, and the
tubing inside diameter of about 0.12 inches. After homogenizing the thick egg white had
a viscosity of at least 20 centipoise at 150 sec™ and was then placed in the centrifuge
and spun to remove debris and air bubbles at about 3000 rpm for about 10 minutes,

though any effective method to remove debris and bubbles may be used.

14



kneading for about 2 mnutes or until the contents appeared honbgenous.

A
hemat ocri t final mxture showed a red bl ood cell cont t 30
w 55 ?6&'/(.@ @9
wei ght percg];lgts;sang generally should be at |least within a range o Bsé géél

wei ght percent for artificial nmenses nade according to this exanple. The

amount of egg “ﬁh&?c&ﬁﬁf@h@?héﬂi&?h&hbg&ﬂié&é?g whité, wiieh edhRiHsSovaitlicin,

equi pnent used 1 n the preparation of this artifircial nenses are readily

avai | abl . . Eebfilod & & 300TLIFMAWAIE TRHSAG PR sk L&ﬁggbﬁﬁﬁ,adggﬂhe%%e

course ot her sources may be used providing t are ox1 mat

Rearmst own, PR Yo A 0 RERYRE Badh CHADI-GAR G pockwas dimpslraiFal nlkbies

Di vi o on, R P BRcEE A StomEdfiap HRDUAA TG iYL ERRURR ot AEMTor 1,
abor at or yPRFEA apeRR s oyt SRR GHsY T TrEnatd Heck ng oo Eltheg R 1
e o BB B0 ek el pedoh Bl e GRS, e 90l By el
Technol ogykNeAHING 1of BBRUFE MHESEP i 15 ForfenE epPrregaiomaoepobs s Rematocrs
e o PR SRR T ) e ot B AEC
Kapur in The Textil e Research Journal, volune 37(1967), at p. 356. Using
thi s appar@@ngsaliy shoulgibe at legst within @ raege PhEs-32wrightpercent forarkifigialmepsest

various pressures can be correlated to the radius of the pores within the
gi ven mat empde acqordingdedbis sxample; cthe amednt of aggwhiteswasabaut 40 weight percent.

The ingredients and equipment used in the preparation of this artificial menses
are readily available. Below is a listing of sources for the items used, though of course
other sources may be used providing they are approximately equivalent.

Blood (swine): Cocalico Biologicals, Inc., 449 Stevens Rd., Reamstown, PA
17567, (717) 336-1990.

Fenwal® Transfer pack container, 300 ml, with coupler, code 4R2014: Baxter
Healthcare Corporation, Fenwal Division, Deerfield, IL. 60015.

Harvard Apparatus Programmable Syringe Pump model no. 55-4143: Harvard
Apparatus, South Natick, MA 01760.

Stomacher 400 laboratory blender model no. BA 7021, serial no. 31968: Seward
Medical, London, England, UK.

1000 micron mesh, item no. CMN-1000-B: Small Parts, inc., PO Box 4650, Miami
Lakes, FL. 33014-0650, 1-800-220-4242.

Hemata Stat-Il device to mégsure hemocrits, serial no. 11894203127: Separation

Technology, Inc., 1096 Rainer Drive, Altamont Springs, FL 32714.
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Absor bency, El sevier Science Publishers, B.V. 1985, pp. 36-40. The nodified
system used consists of a novable stage interfaced wth a progranmbl e

st epper ot 98 H&%n el ectroni c bal ance control | ed by a persBﬁE'iUSB'E{??d&‘t er .-
The control program automatically noves the stage to the desired height,

G e oves- ot Ak ol TR D 4 i SO i BRI, o
e et B bR BRI e el e b VAL P "
Dat s for 1 Aess RaseREnYRER. AL EB h 8L Pt P RS AR EPRR Y, e agunt
g/cc, 32 dyne-cm O fluid contact an as the test flui

| d, A
begi nni ng 6f fiidd deserbed fram thesample %’?4' 3t various) pressyres,canm ke ﬁ%?%@ge%ﬁ%[‘%

and then the sanple is conpletely saturated by |oweri t he porous. pl afe
st ruct ur e. raeiusofthe pores within tﬂﬁeg%ﬁm%yTb'ﬁtmﬁﬁﬁds agwbﬁgt'%cg‘éaﬁ%@és
pressure (i.e. height of the stage) increases. Equilibriumis established
if after 4Abaomw.§lsﬁvm@mr%&hsm¢r§r%-Wé?%e@%3@% 0.05 grans/nfn
change. Data is presented as percent pore volume vs. pore radius in mcrons
by plotting the Themeodifiedsystemiusesi cansists o g menablestagadntedacedwitya i n nass
di vided by the overall change in mass on the y-axis. 16 DETAI LED

DESCRI PTI Oprograrsmiablecstepper metopand a8 §laﬂroaic§qa¥amtqooﬂom by pREssANGhposed of
stabilized, highly wettable fibers arranged to provide capillary pore sizes
and a degr eempltereThaisohirohprogram aqtomaticglu mevesthe stagede the desired heightds .
Stabilization may be acconplished by the use of liquid binders, binder
fibers, theolets gataat ai speaified samplingresté adtillequitibrivm is reachedkand theni movesdoar t
When exposed to a visco-elastic fluid or fluid sinmulant, these materials
denonst r at ¢he next calculated height. A Plexiglas® support structure is used to maintain the

material/porous plate in a level, upright position throughout the entire test. Controllable
parameters of the method include sampling rates, criteria for equilibrium, and pore size
range measured. Data for these tested materials were collected using mineral oil (0.82
g/cc, 32 dyne-cm, 0° fluid contact angle) as the test fluid. At the beginning of each test
the sample material is placed on the porous plate and then the sample is completely
saturated by lowering the porous plate structure. Pore size is then determined by
gathering mass data as the pressure (i.e. height of the stage) increases. Equilibrium is
established if after 4 intervals of 80 seconds, there was less than 0.05 grams/min
change.

Data is presented as percent pore volume vs. pore radius in microns by plotting
the pore size on the x-axis and the incremental change in mass divided by the overall

change in mass on the y-axis.
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i mproved fluid distribution performance for distance w cked, w cking rate

and amuntﬁﬁﬁl%d noved. The pore characteristics are Stab#&l‘i&ﬁ&)&&ﬁsdr.y_

or wet wt preferably | ess than about 25 percent

particularly 20 percent and still nore particularly 15 percent, swelling or
col tapse when wetted with the vi RIS f ll_.,fIIO?N mul ant. All of these
properties are critical to the o f distribution

materials placed in the target area of personal care products |ike fem nine
pads. The caliper (in inches) of the materials neasured in a dry state and

i.e., af
Conr essoner er  aTpInyenpR & 4 Fass bbTsRRITGT oA PSS Hepifeag. sty 17
Cal P per | caweltAble Shers acanang 10 Brovide defilily phigiitdsardg Sk @eéfcv?eq*%ﬂﬁvyeeaw
8(138 108 Os?.:?teg t(()) \7N?Ck V|gq99$Igstlc fluids. %;a%@gatlé)n r%gg bg@?cgéi%ﬁlg% b)bf 0779@9@%&%
060 0.002 0.064 0.056 062 0,.005

.08 binders, binder f‘h?rsi-d@emta?'m in %bv @1@&5"&%6 Rnewa §xthosg sﬂ’?"éﬂ heart.

.095 0.008 avg. 0.107 0.095 0,013 200 Q.20 90/ 10
046 0. 05¥Vhen expesed to a visco-elastic fluid or fluid simulant, these materials demonstrate

cooooo

improved fluid distribution performance for distance wicked, wicking rate and amount of
fluid moved. The pore characteristics are stable whether dry or wet with minimal,
preferably less than about 25 percent, more particularly 20 percént and stilt more
particularly 15 percent, swelling or collapse when wetted with the visco-elastic fiuid
simulant. All of these properties are critical to the overall performance of distribution
materials placed in the target area of personal care products like feminine pads.

The caliper (in inches) of the materials measured in a dry state and wet, i.e., after
saturation with the menses simulant, using a compressometer at 0.02 psi with a 2 inch

diameter foot are shown below:
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gIOEO b0t047 0. 80? ? 042 0.044 ] .002 avg. 0.046 0.048 .002 Fluid-
stribution capability requires the approprlate capil |l ar ore ruct ure
within a ¥ 9@@5&@3 range of wettability for the quPd of ynf gsmgg o
Distribution materials were devel oped using several technol ogy approaches
that denonstrate the underlying nmat ﬁk char ter| s needed for

favorabl e performance. Exanpl es of 3; {NgeE i II'ys fzwgw 18 Exanple 1

I n this exanple, the dlstrlbutlo : er|.I con |sts Qf . abo { 80 Jei ght
peacent f | Basis weight RS : AYS ATt roll pul p)
and about 20 melght percent Danaklo ort cut r
polégaggbgg@?polyﬁrogﬁlen? ELPP) h/ cor € bgﬁj éﬁg?b ﬁgtg fiber with
an S inis is finish is adverti sed e ophilic
after repeated insults. The material was prodd@é&sagq*ﬁégg QXH?ePent
densities; 0.05 g/cc, 0.1 g/cc and 0.2 g/cc at_a_basi s weights .of about 100
to 250 gsm Exanples of 0.05 g/cc, 0.1 g/cc a 0ge Wals at a
basi s wei ght of about 125 gsm are shown for conparison. The naterials were
tested according to the Horizontal W cki r@yares®-0%Ri cQ-06% rQF%Qt ed for a
total of three tests using 1 inch by 8 inch samples. Table 1 shows the
resul ts whae@ wei ght is giOv/Hh in gr B¥IQf ret aP-A88 fIOB%F tPHROS n seconds
and DNR neans did not reach. The fluff pulp was from Ra on|er | nc. of
Jessup, GA 31545. The binder fibers were from ®8fakl dh0@0s, 0.9t ed at

Engdraget 22, KD-6800 Varde, Denmark, and were 2.2 denier con ugate PEI PP
sheath/core fibers cut into 5 m"nlengt hs. 0.064 0.056 0.008

avg. 0062 0.057 0.005
200 0.08 90710 0.109 0.091 0.018
0.110 0.098 0.012

0.103 __ 0.095 __0.008

avg. 0.107 0.095 0.013
200 0.20 90/10 0.046 0.052 -.006
0.050 0.047 0.003

0.042 0.044 -.002

avg. 0.046 0.048 -.002

Fluid distribution capability requires the appropriate capillary pore structure within
a specified range of wettability for the fluid of interest. Distribution materials were
developed using several technology approaches that demonstrate the underlying

material characteristics needed for favorable performance. Examples of such materials

follow.
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The distribution material was produced by the Dan-Wb airlaying process.
Any ot her ory procedure known to those skilled in arl;‘%m sed
to producewlbﬁg Qfote“ al. Sonme of the sanples were tested for "poré \%Fﬂﬁe a
di stribution. The results are shown graphically in Figures 1, 2 and 3 which
show t he pore volunme distribution for the 0.05 g/cc repetition 1,
repetition 2 and the 0.1 g/cc repetition 2. The results show that as

density is lowered and pore size is in ] 4 W cking perfornance is
greatly inproved. 19 Ree 1 Rep 3 (inches)

Wig Time(s)  Vhh@kdiflRl He distibhtigsd nalrdlf 3hsibts Of allblfgn Reibht percknti >
050" one Pl (RayoR - elefied e sovplfon ) e ooy by
g116 18 4 0 repnt Dgggl]ilon s}nog cyt gi mng %9 geﬁler polysthg?nelqsﬁﬁropy ene %Eng) 0. 95

0. 23 DNRO

111 253 sheagmlcol'e ngjugqtg bmder%bgr With a2\4%2152%98t3msrb3f'@25 finigh js adveﬁlse
1074 0.76 0.2 tribut
material s é?'é‘amﬂj%@regﬁ' é%aﬂwsggésﬂgnyt%b'p\gfmite %dﬂ ‘ggﬂb?ﬁ?{:gegt |rlo(r:1
e g iien BB LB A5 B SBH Tt b6 o

gsm. Examples of 0.05 g/cc, 0.1 g/cc and 0.2 g/cc materials at a basis weight of about

610

125 gsm are shown for comparison.

The materials were tested according to the Horizbntal Wicking Test which was
repeated for a total of three tests using 1 inch by 8 inch samples. Table 1 shows the
resuits where weight is given in grams of retained fluid, time in seconds and DNR means
did not reach.

The fluff pulp was from Rayonier Inc. of Jessup, GA 31545. The binder fibers
were from Danaklon a/s, located at Engdraget 22, KD-6800 Varde, Denmark, and were
2.2 denier conjugate PE/PP sheath/core fibers cut into 5 mm lengths.

The distribution material was produced by the Dan-Web airlaying process. Any
other satisfactory procedure known to those skilled in art may be used to produce the
material. Some of the samples were tested for pore volume distribution. The results are
shown graphically in Figures 1, 2 and 3 which show the pore volume distribution for the
0.05 g/cc repetition 1, repetition 2 and the 0.1 g/cc repetition 2. The results show that as

density is lowered and pore size is increased, wicking_ performance is greatly improved.
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known as HR6 applied to them The table bel ow shows the wi cking results for*
a 0.028 g/cc sanple, a 0.068 g/cc sanple and a 0.028 g/cc sanple in which
the fibersWRP8518% ented in the carding process. In the tabl #FHBH4Re . -
distance is given in inches, the weight in grans and the tinme in mnutes

and.seconds as i ndi cat ed. e Pore vol yne . di stri bution_was tested and the
results are shown in Fig ' . =5~ dat a shows t hat

e
when a hi gh percentage of the nore. v has _por t hat range from about
200 to about 400 fipcd ns,wb@?tﬁ?"ew C%W}"@?ﬁ)ts 'é”agw?eé’()ed. Density

L) L.9.0. L

D stance M O—~028gtee 48 Ft 50 sec.
2.0 00uglet 05 AR oo S eI 5547 nin. 0 068gl cc
1.0 0.6 2.0 lasemeas 2.0 171 611 0.1 148 714 DNR 0.028 g/cc
1.0 = 1.7 3.0 11082n. D8RI ent @B DRRO 0.72= ONR 6.6 mn.
3.0 ' 20+ min. 20 The

= 0.9 18min. 4.0 0.1

di stributi 8196t er§l of gﬁﬁi sf snvent i?cﬁ? sBhul d vm%@t sartificial nenses
fluid according toydhe hgigszogfial W Gigynggeest a st gfige of an inch (2.5
cnm) in less than %@ut lpl2m pakes t @.qe auncessfmia Mnrerials neeting this
performance criteria generally have a pore size distribution with a high
per cent age%@@¥aal 185 nor e %78an%0 per @Bt , 4%ore pa®td cfarly nore than 60
percent and still re p%‘r;gi cﬁf&rl y rgtgge t‘lgi;gn 70 %%r c%&ﬁ% of pore dianeters
bet ween about 80 and 400 m crons and gh¢depgpgty bel'ow about 0.15 g/cc. Its
bel i eved trtratr—tmcreasT g The weTrTapr T Ty of~trhepore-surface results in

greater w cking

Example 2
In this example, the distribution materials are bonded carded webs consisting of

100 weight percent eccentric sheath/core conjugate fibers of polyethylene and
polypropylene available from the Chisso Chemical Co. of Japan. The fibers had a ﬁhish
known as HR8 applied to them. The table below shows the wicking results for a 0.028
g/cc sample, a 0.068 g/cc sample and a 0.028 g/cc sample in which the fibers were
oriented in the carding process. In the table below, the distance is given in inches, the
weight in grams and the time in minutes and seconds as indicated. The pore volume
distribution was tested and the results are shown in Figures 4, 5 and 6 respectively. This
data shows that when a high percentage of the pore volume has pores that range from
about 200 to about 400 microns, better wicking results are achieved.

Density Distance Weight Time

0.028 g/cc | 1.0 1.7 50 sec.
2.0 1.1 10 min.
3.0 0.9 17 min.
0.068 gfcc | 1.0 0.6 1.5 min.
2.0 0.1 DNR
0.028 g/cc | 1.0 1.7 1 min.
oriented 2.0 1.2 6.6 min.
3.0 0.9 18 min.
4.0 0.1 20+ min.
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driving forces which can maintain |iquid novenent in snmaller pores with
hi gher resistive forces. The personal care product systemof this invention
has been d¥Q 8848358 0 have controlled final |iquid storage i n BCHUS80847S ed.
region along the length of the pad. This functional behavior is highly
desirable for preventing side | eakage which is a dom nant form of |eakage
for fem nine pads. The storage behavior is achieved by a | ayered absorbent
design that can include three or nore |ayers. The bottom nost |ayer, i.e.,
the Iayer fartheJhefdistibutionematerial ofthis|inyeption,should wigk the,ardificiabmenses tuide
| ayers that are on top of it. This creates a raised topography design that
i ncreases t aecqrdingaethe borizanial wieking test FW@WM@P“@%WWMH&P%" pabout
narrow strip as shown in Figure 8 Figure 8 shows a nultiple |ayered design
havi ng a boflominuas: to| be/syccessfyl. t Mategalsi meeting this,rarfosmanee griteriaigangeally have
| ayer 2. The pores in each material |ayer are designed in conbination with
t he georet r a pofe size distfutiontwithca high peregntage (usuady mase than $0 peraegt. $Aeret egy
in the absorbent system The average pore size of the second or niddle
| ayer is snphttienlatiy avore tharmé@ patpenpand still more pantioularly mere thanafQipetsent)af pore
| ayers. Its believed, therefore, that the fluid is attracted to and
di st ri but eddiaynetérs betweér abayt80 arih40micrags apd acdensity below akoul & tgiccaytsr
is larger than 21 the mddle layer, which is believed to inhibit fluid
f rom t r ansf peliéved that ihbreabingtthewettabilityexfithe pore surfackirésultsfin igneater witking.
This reduction of fluid in the bottomlayer is critical for reducing
| eakage becdiiving fdree®@hichveah rmaiataim liquil imovement irmsmalleripores with highey eesistivan
begin to wick to the edge and cause side | eakage. In addition, each |ayer
is stabilizpsfcés) hel p maintain the intended pore size relationship
t hroughout its use in addition to having the mcroscopic integrity required
f ﬁ{) padds hapi ng. Tha pefschdl earaprodacteybiesi oFthis intdratichtadsteenadesigrsditolivave an
enbossed or

controlled final liquid storage in a centralized region along the length of the pad. This

functional behavior is highly desirable for preventing side leakage which is a dominant
form of leakage for feminine pads. The storage behavior is achieved by a layered

“absorbent design that can include three or more layers. The bottom-most layer, i.e., the
layer farthest from a wearer, has larger x-y dimensions than the other layers that are on
top of it. This creates a raised topography design that increases the probability that
menses from the wearer will land on the narrow strip as shown in Figure 8. Figure 8
shows a multiple layered design having a bottom-most layer 1, a top or intake layer 3 and
an intermediate layer 2.

The pores in each material layer are designed in combination with the geometry
of the layers to cause a specific controlled filling strategy in the absorbent system. The
average pore size of the second or middle layer is smaller than the average pore size in
both the-top and bottom fayers. Its believed, therefore, that the fluid is attracted to.and

distributed by the middle layer. The average pore size of the bottom layer is larger than
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densified section such as longitudinal lines that help to keep fluid down -
the center of the bottomlayer if high saturation | evels cause transfer
fromthe nwiossiesdyer to bottom | ayer, such as may happen | atRCT/USI8/98475i f ¢
of the product. The top layer, also called the intake |ayer is the Iayer
closest to a wearer and has a | ow density; ranging from about 0.02 - 0.06
g/ cc, and ahbasiddielayeghwhich imbelisyed to @h&trﬂlﬂ@)ffaﬂbmnsﬁw“g%thqh%"m dayert s
in pore sizes ranging from80 mcrons to 1000 nicrons in dianmeter which are
wel | sui t edearly in the:life of tha-presugte TEnis redugtien ofifiid in thepottar laver jsSrticaldah be
produced with a range of technol ogi es. Nonexclusive exanples include 100
wei ght per ceducing inakage betauser its beliexed that @ny dyidiadhigetheovidgst layen ganbegin to
m xture of cellulosic and synthetic binder fibers. The | ayer bel ow the top

| ayer is dewickitethetexigsi arid causesidenieakageni in dddition, @ach fayer is stabilizad torhelp
distribution/retention |ayer or strip. It has a density range from about
0.1 g/ cc t omaintaih th iRteyded poce sie selationshiphthgoteghadit its use in additiom to haxing: the

| ayer. This increased density is believed to help desorb the intake |ayer

i nto the dimicrostopicintegrtyaaquined foapad shapiagdi stri buti on/retention |ayer
shoul d have a basis weight fromabout 175 gsmto about 300 gsm and have an
average pore sizm #if altdimativeldmbodident] ine bottar dager ean hale ani erisossedtonbl e f or
this layer. include airlaid materials that blend high levels of cellulosic

fibers (80 derf¥fifietaicetion BecrEes fongitidihaldines tedtihelgtokiap fiuid down(the cedter obthght
percent) which stabilize the 22 web performing this distribution

function, psstendRYer i RigRVRituratibR levelsacdusb eranster fonmieemidalé lalyer boayottorbiayer,
hi ghly wettable. The bottom or pad shaping |ayer has a | ower density than

the distri béttdh%yrhsﬁﬁaﬁﬁaﬂat@mhenfetéftaélpf@ductfunctIon is to facilitate
body fit, provide confort to the wearer, and to provi de additional

Cons! R ey 5 PO BTl i o st & St s
a low density; ranging from about 0.02 - 0.06 g/cc, and a basis weight from about 25 gsm
to about 125 gsm. This results in pore sizes ranging from 80 microns to 1000 microns in
diameter which are well suited to intake viscous menses fluid.

The top or intake layer can be produced with a range of technologies.:
Nonexclusive examples include 100 weight percent synthetic fibers in a bonded carded
web or an airlaid mixture of cellulosic and synthetic binder fibers.

The layer below the top layer is designed to distribute and retain fluid and so is
called the distribution/retention layer or strip. It has a density range from about 0.1 g/cc
to about 0.2 g/cc but must be a higher density than the intake layer. This increased
density is believed to help desorb the intake layer into the distribution/retention layer.
The distribution/retention layer should have a basis weight from about 175 gsm to about
300 gsm and have an average pore size of about 40 - 500 um in diameter. Materials

suitable for this layer include airlaid materials that blend high levels of cellulosic fibers (80

- 95 weight percent) with synthetic binder fibers (5 - 20 weight percent) which stabilize the



in nost fluid remaining in the distribution/retention |ayer. In sone -
desi gns, the pad_shaping |ayer can be an airlaid web wth 80 - | aht

per cent ce‘fvptﬂ%@é?st? pulp fluff blended with 10 - 20 wei ght perP 89%#"?1%“ €
bi nder fiber. Wile its primary purpose is pad shaping, this |layer can

accept liquid fromthe distriution/retenti ri '

G st ri but | AP PerBATING e b en PRFIcP PR Rblveer BRREHS tidke istinitilp
| ayer can al so i CIH_dﬁ enbé) i ng patterns such as |lines, sine waves,
acorns, et®is 'ﬂMe&b?i lahlywe a}i%ect of the invention is a pad shaping feature
wherein the uppernost two (intake and distrjbution/retention) |ayers may be
| ongi t udi nal Iy FPeRSHAN %féaads%hﬁpfnggﬁé?f &) W%dfﬁﬁ'i%%‘ﬁpéb? to all ow t hem
to bend when the bottom | ayer begins to experiepnce side conpression. This
creates a distibution/retgation '?Ueﬁnﬂfstﬂ%"m%ryef%?}'%r'§ {9 %&ﬁ“ﬂtﬁ ?’°F¥ 3%&38‘"3% &HE‘F‘?"E#?.

It should be noted that though the invention is referred to as hav]

"l ayers” HeVeRIES RS0 pERMAR LSRRl FONPBIR 8 densty Fnges siem Aaakk 0% gfes

| am nated together. The term"layers” is nmeant to al so include a single
monol i t hi ctonehautiO=10 gisersa it deewndtreadily desord the disiribylion/retention:layer. fe r
as to satisfy the functional and physical characteristics of this

i nvent i on. inTiast fluidieaneqiniag i@fhﬁi@éé‘but@ﬂ/ﬁﬁt@mﬂﬂﬂ layes dp spmecdasions theRad ng,

for exanple, characteristics varying fromtop to bottomregions in such a
way as to shkapisg layehean beanraiaidwebosith 8@ - PO wsight percant celiesiepriRadl t o be
within the clains. A discussion 23 of such a material may be found in a
co- assi gnebiepded nithalp! 20 weighhperfcehesynthmaticimderdibpr.a¥hileiits Rripparny pyrpase is
under attorney docket nunmber 14002. The invention can be nodified into

vari ous f opaw shaping,dhis layermao\dadept liquid flomtthe distridioniretention strip asipesialivinge
of product forms. Figures 9, 10, 11 and 12 illustrate exanpl e conponent

ar r angenenivheh ltisg distribytion/veteptiarhstrip debighlydodded withe liquid.h Thisgpast shapinglayery pe
of product form Figure 9 shows an exanple of a cover nmaterial which would
cont act t hean also include embossing patterns such as lines, sine waves, acoms, etc.

An additional aspect of the invention is a pad shaping feature wherein the
uppermost two (intake and distribution/retention) layers may be longitudinally
(lengthwise) slit, preferably in the center, to allow them to bend when the bottom layer
begins to experience side compression. This creates a close to body fit which is also
critical for leakage reduction.

It should be noted that though the invention is referred to as having “layers” this
does not mean that separate materials must be produced and laminated together. The
term “layers” is meant to aiso include a single monolithic material wherein the properties
vary within it in such a manner as to satisfy the functional and physical characteristics of
this invention. Thus a material produced in a single step process and having, for
example, characteristics varying from top to bottom regions in such a way as to satisfy

the requirements of the invention, is contemplated to be within the claims. A discussion
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wearer where the cover is about 80 nmin width in the center, about 90 mm
in wdth at the greatest point, and about 238 mmlong. Figure 10 shows an
i nt ake Iaygp?ﬁ/ﬁlgw is about 37 mmin width and 218 mm | ong WRGF/ESIEOMTE! ed.
slit about 101 mmlong. Figure 11 shows a distribution/retention |ayer of

t he-sane dijrensi ons,as.the .intake.layer. Fiagyre. 12 shows. a pottom or pad
Shapi ng. | aYLHUCH A PRISTELIEY B fonos in A kpassipnad ety appicgiop. fan i ey v
wi dt h of 60 in the center .and 7 at _the._l est points. The bottom
‘ayer in PR aRpicntat Frger afiheddedket Aumber 1984 g Pengt s, equi di st ant
and centered on_f he pagd. The |l ayer, f Figures 10, 11 and 12 are further
described in Tagf‘%' .engﬂréc?rap%&?é@eiy s fefms 5 odet fPM'%Sﬁ'a%?uncsma'
illustrate the distribution characteristics of the invention. Exanple 3
Nonoven. | BT tofa waR rRoRR. SPTRANEHTAMY, FEUIRE A0 (11 At 2 Mseteale SRRBRIG U p
fluff and synthetic binder fiber. Aternative fluffs include Coosa 054, 100
wei ght per €XRPongit argpgemeals thal target yrv thid designs foy users thatpopies thatitype of
Weyer haeuser NB416 or NF405 100 wei ght percent softwood, Rayonier 9401, or
any ot her Produet fem, Figuse Paﬁh%ﬁs@ﬁ\eﬁ’ﬁ"@? °ﬁ'ﬁ&°¥9’n’[ﬂﬁtﬁfﬁbwbichd\‘9l“q contactthe
Hoechst - Cel anese T-255 (HC T-255) from 1.8 denier to 3 24 deni er. Any
ot her bi ndweanrerwheig the qaygais:abauB0 sm i width in thegienter, about 0 ma ipwidbat: e
may be used. The basis weights and densities were as shown in Table 1.
Tabl e 1 Filjergreatest gaintc and about 238 moplepas iFigura 10 shomsaAnsintakedayer whicheissi t y
10 I nt ake Airlaid 90/10 100 gsm 0.1 glcc
FI uf f/ Bi ndabout 37 mm in width and 218 mm long with a centered slit about 101 mm long. Figure

11 shows a distribution/retention layer of the same dimensions as the intake layer.

Figure 12 shows a bottom or pad shaping layer in the same general shape as the cover

layer but having a width of 60 mm in the center and 70 mm at the largest points. The

bottom layer in Figure 12 has five embossed lines of varying lengths, equidistant and

centered on the pad. The layers of Figures 10, 11 and 12 are further described in Table

1.

The following examples were produced in order to illustrate the distribution

characteristics of the invention.

Example 3

Nonwoven fabrics were produced according to the airlaying process from pulp
fluff and synthetic binder fiber. Alternative fluffs include Coosa 054, 100 weight percent
softwood available from the Kimberly-Clark Corporatio-n, Weyerhaeuser NB416'or NF405
100 weight percent softwood, Rayonier 9401, or any other fluff with similar properties.

The synthetic binder fiber was Hoechst-Celanese T-255 (H-C T-255) from 1.8 denier to 3
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11 -Di stribution/ Airlaid 90/10 200gsm 0.2 g/cc Retention-
Fl uf f/ Bi ndg}, Pad Shapi ng Airlaid 90/10 175 gsmperrusoes/ds

g/ cc Retent’iooan8251250 Fl uff/Bi nder Exanple 4 In this two | ayer dﬂejsi gn?"%
shown in Figure 13, the top strip 4 is in a density range that can intake,
distribute, ARl BtieriDASIFIRSEMI rhpatt SimilbA BoR@ih éttied A¥ithaldR itéme?r
5, has a Ic?\?glryi{'dengi ty, and thereforg&?nhi bits flg?igbgransfer i nt o‘wi;tsel
until the §@Realgrip is highly saturated. The design preserves the thinness
desired by sone users. The properties of the |ayers of the exanple
illustrated in Rygigsid weidhts Afd GhdifSwere ¥ shdwh in TabléqPoSi ti on

Basi s Wi ght I:Il-tﬁﬁé)erlls‘lﬁt @hl nt ake/ D st/ Ret Airlaid 90/10 250 gsm

0.1 g/c Pad Shapi ng/ Ret Airlaid 90/10 - 175 gsm .05 g/cc 25
Exanple 5 In yet another variation, this absorbent systeminvention can

al so provide thick products for users that prefer that product form Figure
14 illustrates this type of four |ayer design where the intake |layer 6 is
above distribution/ retention |ayer 7, wfybH: i s above transfer delays strip
8 and finally the pad shaping layer 9. In I's exanple and as shown in

F- re 14, _ o Ry " AR, vaore e “ o - gy 10 TAY ’ . t
I :aggr 7 is &' ®her dEHBFYRN di stri HOIPORKIPR: ent i ?'%ht The BAPPY | ay)(;r 8
has a | owe al=Ya 1 N he A 1. h 1 at.ant.l H VoV

densit ha 8-S B0 Qe or e
provides a delGy i ek d transf AMRIGIN8 ¢ he d19/8%d shapi ng
| ayer 9 which al so provides confort and thickness requirenents for this
range of product fornms. Preventi n@uffﬁjﬂ‘éﬁf’from entering the w dest | ayer
reduces the chance of wicking to the edges which causes

11 Distribution/ Airaid 90/10 200 gsm 0.2 g/cc
Retention Fluff/Binder
12 Pad Shaping Airlaid 90/10 175 gsm 0.1 g/cc
Retention Fluff/Binder
Example 4

In this two layer design, shown in Figure 13, the top strip 4 is in a density range
that can intake, distribute, and retain the menses liquid. The bottom, or pad shaping
layer 5, has a lower density, and therefore inhibits fluid transfer into itself until the top
strip is highly saturated. The design preserves the thinness desired by some users. The

-properties of the layers bf the example illustrated in Figure 13 are as follows:

Function Composition Basis Weight Density
Intake/Dist/Ret Airlaid 90/10 - 250 gsm 0.1 g/c
Pad Shaping/Ret Airfaid 90/10 175 gsm .05 g/cc
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| eakage. Pad shaping | ayer 9 can have enbossing patterns to prevent |iquid
fromw cking to the sides once |liquid has penetrated through transfer delay
| ayer 8 | aF&)?ﬂSVﬁ‘b life of the product. Wile these three e@nyVP8ORES, . .
illustrate-the invention, the inventionis not limted to only the

exanpl es. The invention includes absorbent articles that maintain a
controlled placenent of liquid dowm the center of the absorbent systemin
order to prevent side |eakage. The fol !govvi n@ éest data denonstrates this
controlled filling pattern for a rang m rbent system exanples. In the

foll owi ng discussion, "top layers refers to the intake |ayer, "m.Jddle
| ayer" refers t& Y?Fea"tﬁt'%%"g'laﬂﬁg‘?’bﬁ'/“?@?’éﬂ%eﬂﬁsxsé% queé‘ﬁan "ﬁ%?ﬁ%rﬁ%\gs ghick
refers to the pad shaping |ayer. The tes rqcedur e | nvolves. asse i ng the
absor bent EMf@b%ﬁéﬁ@'ﬁﬁ?ﬁt’?ﬁ@[ﬂqqcﬁb”gh?dg%etw' \isiates ?)WPFH%‘?MQ h a
menses sinmulant as detailed in the TEST METHODS section above. _26 . .Two
syst em deslayesdesigr wheee the intakedayer § is ahave gistribytion/detantion laver Z,,which is
graphically in Figure 15 where system | is on the left and system 11 on the
ri ght. | n Bbgee tansfer delays strip® angd finally the\pad shapiaglayer Bhe top | ayer, the
second is the distribution/retention layer and the third is the pad shaping
| ayer. The | eft imthisiexample and asshawrdniRigure ddi the intekglayes 6 prawides thejintake
| oadi ng systens were made from Coosa pulp and synthetic fibers described in
det ai | abofunction while tive hextiayes(7. is jathighes deasity distributio/ratantionsstripn Thaghiet t he
follow ng tables which refer to an uhourgl assN shape, it is the bottom
| ayer whi clayes8hassHayeddensity thamthe disljibutiorbrstenfionstip i @addherefargipfovidess@ ng
System Descriptions Basis W % Pul p % Bi nder Density Di nensions
Top delay in fiGitht@mstearing tOedviderhand WBicker pad shaping layer 9 which also provides
comfort and thickness requirements for this range of product forms. Preventing fluid from
entering the widest layer reduces the chance of wicking to the edges which causes
leakage. Pad shaping layer 9 can have embossing patterns to prevent liquid from
wicking to the sides once liquid has penetrated through transfer delay layer 8 late in the
life of the product.

While these three examples help illustrate the invention, the invention is not
limited to only the examples. The invention includes absorbent articles that maintain a
controlled placement of liquid down the center of the absorbent system in order to
prevent side leakage.

The following test data demonstrates this controlled filling pattemn for a range of
absorbent system examples. In the following discussion, “top layer” refers to the intake
layer, “middie layer” refers to the distribution/retention layer, and “bottom layer” refers to
the pad shaping layer. The test procedure involves a'ssembling the absorbent system
components and insulting them with 10ml at 10ml/hr with a menses simulant as detailed

in the TEST METHODS section above.
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System | Layer 100 gsm 0054 T- 255 0.10g/cc  38nmm x

152nm M dd 90% Coosa 10% 2.8 d H C Layer 200 gs&,r 9‘%9

T- 255 %9865_1%%/00 38mm x 152mm hourgl ass - 60nm ctr, 9 s
90% Coosa - 10% 2.8 d HC 70mm | obes, 218mm Layer 175 gsm 0054
T-255 'ﬂv&g%’télﬁ de@itfhs Wete tested for fluid :mg?aymraunae% showrl System
I Layer 125 gsm 9401 Danakl on 0.10g/cc 38mm x 152mm
Mddl e grapmcauy%@%daw 9Bivtierd 8Ystén’| il onafieleft 260 sgstemIANOA the right. In Figure
Danakl o /cc 38mm x 152nm hourgl ass - 60mm ctr, Bottom

80% Rayo”l'seihezﬁ% Sar7foﬂ|each system is the t6pTEYdrpfRSsecdid WieldistAbuticitartion 9401
Danakl on /cc long The bars in Figure 15 represent the average

data fro l h§'a rrlhe |6/ WaRdkdale THthe IRjididaa&iINGM t he
gr aph in@é&%@%ﬂ}.@i?ﬁ?%&k%ﬂh g e | ui d Loadi ngeData %rw;/ vve.S t

Vet Wi g ams . The fyid. lﬁég‘{wg sg?ﬁg{é)ﬁgre-rﬁﬂde frovh 86b8a Eﬁl‘bté?'m syhfhisticlibdf e

Bottom yer Layer Layer ayer Layer Layer Layer

Layer  LakgenmtphtiBidi dodyehd below in priéf, 5 shodld dso e Adted that 8 any o thel - 36
(2)' gg 3 0. fglfpwmé!%ges wﬁcégefeégoséﬁ “hﬁg&%fs srfhf{%tt is th% ﬂogtom fzéygew 'f/:gt'%%qo ﬁ’g

0. 64 _ 's?ngped.‘?ih&%ther%ayﬁé?s bénﬁ%ectanaulgg. 1.81 4. 27 3.83

Fluid Loading System Descriptions

Basis Wt % Pul % Binder Density Dimensions
Top 50% éoosa 0% 2.8d H-C

System | Layer 100gsm 0054 T-255 0.10g/cc  38mmx 152mm
Middle 80% Coosa 10% 2.8d H-C
Layer 200 gsm 0054 T-255 0.20g/cc 38mmx 152mm
hourglass - 60mm ctr,
Bottom 80% Coosa 10% 2.8 dH-C 70mm lobes, 218mm
Layer 175gsm 0054 T-255 0.10g/cc long
Top 90% Rayonier 10% 1.7 d
System il Layer 125gsm 9401 Danaklon 0.10g/cc 38mm x 152mm
Middle 90% Rayonier 10% 1.7d
Layer 250 gsm 9401 Danaklon 0.20g/cc 38mmx 152mm
hourglass - 60mm ctr,
Bottom 80% Rayonier 20% 1.7 d 70mm lobes, 218mm

Layer 250gsm 9401 Danaklon 0.10g/cc long

The bars in Figure 15 represent the average data from the fiuid absorbed section

of the raw data. The raw data for the graph in Figure 15 is as follows:
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0.65 1. 70 3.45 2.32 5.96 7. 30 1.67 4.26 3.85 3 0.64 -
61 3.26 99 6. 41 6.77 1.35 4.80 3.51 4 0.64
.52 1. 9&’0%“’%?50 7.33 1.34 4.50 3.8150.72 1.5% CT"L5]9§’§94752 32
17 6. 64 1.60 4.59 3.316 0.68 1.52 3.50 1.92 6.09 '

. 05 3.55 avg 0. 66 1.61 3.38 2.16 6.10 7.02
o DA Logfpg g /.00 V% alio n descri b

.50 tain size ratio is useful in describing the

conponents and sys his inven stain si iHAbserbed defined as
o e s YL MR UL
stain has reached F“La-g £ PaGysnapl o qg{

: . er Laye La
di stri butjonl rﬁoe : .; ; ?hav&ﬁt a %1SI ?esrzqt

P~NOWELDN

er
equal to 75 I moj, partl ar 0 1
Sanpl es haV| ng afe ‘?g o8 1 364 éﬁ

' i fithes $oL t pad in er ,aad 6
i nches for the di ; SfLon by 9aP2C alo3P' 9 4 :§ |4%§ I3§9|
be noted that | @@e@®} shbtter $PBduct 23 3B ﬁg th§ ratitos ar &3 nte

to be within the scope of this invention. Below is_a descr.i t|o

Y

N

| ayer of Systemafist tmP84st dbind AR 1845 oP£3 M’Ed é
de}s/cﬁlgtlon Nglfeztl%ﬁ :ygimnl che2§% 05-§§Wt5h:a el/?E)J s

Stain Length Syst@mOfcritRl ons3-B§S| s1.9 oBadI p /o Bi nd |3t

Di nensi ons Top 4 064 % Cod8a 10982. 814 H-C7§§stem1+34 4-F_"'der 100
gsm 0054 52972 158 0. 138Bcc 382mx84Zm MB&dl e 160 4880 cF

10% 2.8 d H C Lay®r 0.880 ¢s%8 00880 1927 608 7.05 0 odg4cc 4%&m ¥ 35%

hour gl ass - 60mavgt 10,6680t t181 338 R@9I6Co648 107HP2. 8 d1H80C 450 3§Q9m"n
| obes, 218mm

A stain size ratio is useful in describing the components and system of this
invention. The stain size ratio is defined as the width of the stain (w) divided by the
length of the stain (l) after the stain has reached equilibrium. The pad shaping layer and
distribution/retention layers must have stain size ratios less than or equat tc 0.5, more
particularly 0.375 and still more particularly 0.1875. Samples having a length of 8.7
inches for the pad shaping layer and 6 inches for the distribution/retention layer were
tested, though it should be noted that longer or shorter products having these ratios are
intended to be within the scope of this invention. Below is a description of each layer of
the systems tested and the data follows immediately after the description. Note that

system | is the same as the previous system |.
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Layer. 175 gsm 0054 T- 255 0.1CQg/cc long Top

100% 3.0 d Il Layer 25 gsm Chi sso ES

38mMm X 152%’?%’%3%% 90% Coosa 10% 2.8 d H C Layer g%%%%%54
T- 255 0. 20g/ cc 38mm x 152mm hourgl ass - 60nmctr, Bottom 90%
Coosa 1098tind-eggthSgstem Descriptigniym | obes, 218nm Layer 200 gsm 0054

T- 255 0.1 Og/cc long Stain enth and Ratio Data Stain Length

Stain Wdth Staln RS gP' ;i.; Dansity)_Pimansipns

M ddl e Bottom Layer yer Laver Laver
System | ES’g"i{o 109 gy 00 %%’2’”5 é 31 gempy x 15gmmg
4.70 5. 80 5. 70 . %@g §° ‘°°6533,2 -8 H"’o 26,3 5. 20 90
5.70 1.5 1.5 1. Ve'o 05, o 26 g§-20g/cq ;38mmx 18 5
1.5 1.5 0.31 O. 0. 27 St Stain \§oypaIpss - ok
Stain Ratio Top M (fg’ﬁ 9 ?gﬁ I ??g'ﬁmﬁow W'BB%% mm
Systemill 1 1.40 “‘%"’oo 98‘“ . 7 o 0.25 2.
1.40 6.00 6. 00 lrg 1.5 1 07100‘2320'% 0.25 3 1 40 6. 00

5.70 1. 5 1. 0. 25 0. 26 1 4 0 1.5
> . Sysi qgly 5 %gfg cﬂ}é o 53 9 oaéﬁo gamm Bpm
addltlon to the staif, §n9t1|953§r§1' 9054t e sat-rlg5gt|on pr@EngfI@cfﬁ’tfm Q%ﬂh dl e

or di strlbutlon/retent on layer is 1nportant. By saturat?on g, Imls

meant is the |ocati O%O%Tl iquid tgégmgsg hqod i f-©f the | 3 m|° 218mm

determ ne saturation i i l@oGhR Hosst ri but ks retentb%b,&; oy MRY be
divided into six equal Iength sections as follows:

Stain Length and Ratio Data

Stain Length Stain Width Stain Ratio
Top  Middie Bottom Top Middle Bottom Top Middle Bottom
Layer lLayver Layer Laverlayer lLayer Layer Layer Layer

System | 1 470 5.80 530 1.5 1.5 15 032 026 0.28
2 470 5.80 570 15 1.5 15 032 026 0.26
3 520 5.90 5§70 15 15 16 029 025 0.26
avg 487 583 557 1.5 1.5 15 031 026 027
Stain Length Stain Width Stain Ratio

Top Middle Bottom Top Middle Bottom Top Middle Bottom

Systemll 1 140 600 600 15 15 15 107 025 025
2 140 600 600 15 15 15 107 025 025

3 140 600 570 15 15 15 107 025 026

avg 140 600 59 15 15 15 107 025 025

Stain width was 1.5" for all samples

In addition to the stain length ratio, the saturation profile for the middie or
distribution/retention layer is important. By saturation profile what is meant is the location
of liquid through the length of the layer. To determine saturation profile the distribution/

retention strip may be divided into six equal length sections as follows:
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and a ratio taken of (C+D) divided by (A+F).
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i nvention ?ﬂfgg’%é%‘fe"rﬁfs(
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o ﬁ”SBEZSwItORsu'a&awghe case heré g %&dg%%ﬂ#ﬁ?ﬁ?ﬂ%ﬁ%% cry weight 6,

Coosa 10% 2

H.CLlLa er

38nm x 152‘?ﬁﬁ“ﬁ88$’°d] I3 @pprox

Og?gsa%?ﬂi?ﬁaturahon profi édg‘ %8 tgg |n\ie6|;)g

g/ cc

Top - bt b Higss Fhour ol Bhestfaf ess e oy s mogn paril ot 002,
050 et o RO BRI NER i 1 o SRAGR Bl 1, ©
215 Lay JPHgE et in g SAtieRFGrogg i e robufls  quph esting il | °7°°

94% Coosa 6%.2.8 d H-C T-

Saturation Profile System Descriptions

System |

System IV

System V

Top

Layer
Middle
Layer

Bottom
Layer

Top

Layer
Middle
Layer

Bottom
Layer

Top
Layer
Middle
Layer

Bottom
Layer

Basis Wt % Pulp % Binder Density Dimensions
90% Coosa 10% 2.8dH-C
100 gsm 0054 T-255 0.10g/cc 38mm x 152mm
90% Coosa 10% 2.8dH-C
200 gsm 0054 T-255 0.20g/cc 38mmx 152mm
hourglass - 60mm ctr,
90% Coosa 10% 2.8 d H-C 70mm lobes, 218mm
175 gsm 0054 T-255 0.10g/cc long
90% Coosa 10% 2.8dH-C
100 gsm 0054 T-255 0.10g/cc 38mmx 152mm
80% Coosa 10% 2.8dH-C
175 gsm 0054 T-255 0.20g/cc 38mm x 152mm
hourglass - 60mm ctr,
90% Coosa 10% 2.8dH-C 70mm lobes, 218mm
200 gsm 0054 T-255 0.10g/cc long
94% Coosa 6% 2.8dH-CT-
100 gsm 0054 255 0.10g/cc 38mm x 152mm
94% Coosa 6% 28dH-CT-
200 gsm 0054 255 0.20g/cc 38mm x 152mm
hourgtass - 60mm ctr,
94% Coosa 6% 28dH-CT- 70mm lobes, 218mm
200 gsm 0054 255 0.10g/cc long
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System V Layer 100 gsm 0054 255 0. 10g/ cc 38mmx 152rrm
M ddl e 0% Coosa 6% 2.8 d HC T- Layer 200 gsm O 255
0. 20g/ cc 3%1098/51 2mm hourgl ass - 60nm ctr, Bottom 8%&"&)98@%4756%?
2.8 d HC T- 70mm | obes, 218mm Layer 200 gsm 0054 255
0.1Qy/ cc Im@@er&mtgjﬁlpeoﬁkgyer Saturation Profiles Section
Ratio A E F (C+tD)/ (A+F System | 1 2.24
4.30 4.34 4. 30 s%cti‘oﬁ 3.47 1.51 2 2.85 Ratb 60 4.60 4.51
4.51 2.81 1.61 3A 1.80 ¢.03 D4.54E 4.58B (C4D 1.17 3.55
awg 2. System4. 31 1 4.294 43d6 4.34. 344302. 417 348722 Ra610 System |V
A B C 2 D28 £60 48P (csb)/(m 1 2812 83 168.91 4.04
3.85 3.60 1.74 .3 14073403 4 4.5 285 4.32 2.89
1.60 3 2.47 AVD5 236004314 249 1448 423485 248 1. 5%22vg 2.64
4.07 4.14 4.16 3.99 2.49 1.62 Ratio SystemV A B
C D F (CD L(A*F) 1 3 32 3.Batio 4 09 4. 28
4.23 2 dystemlV g g G2 772 3 01’5360 A':?DM;&;? 2.87 1.31
2.83 .91 .0
3 3.61 4.33 % 572.61 4. %.25 %.'394 2507 4.32 ! 2. 1.60
247 405 399 4.24 405 285 1.55
avg 264 407 414 416 399 249 1.82
Ratio
System V A B c D E F (C+D)/(A+F)
-1 332 394 409 428 423 294 1.34
2 320 377 39 4,06 415 287 1.31
3 361 433 457 447 404 207 1.59
avg 338 401 419 427 = 414 263 1.41

A design for a thick product was also tested for saturation profile. The design

information and saturation ratioc data are below:

% Binder Density Dimensions

Basis Wt % Pulp

System | Top Layer 100 gsm 90% Coosa 0054
Second Layer 250 gsm 90% Coosa 0054

Third Layer 100 gsm 90% Coosa 0054

10% 2.8 d H-C T-255 0.06g/cc 38mm x 140mm
10% 2.8 d H-C T-255 0.12g/cc 38mm x 140mm

10% 2.8 d H-C T-255 0.06g/cc 52mm x 154mm

hourglass - 60mm
ctr, 70mm lobes,

Bottom Layer 470 gsm 100% Coosa 0054 0% 200mm long

Saturation Profile Data Ratio :
A B ] D E C/A CE
1 404 669 635 624 299 157 212
2 262 617 6.36 6.07 367 242 1.73
avg . 333 643 635 6145 333 200 1.93
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avg 3.38 4.01 4.19 4. 27 4.14 2.63 1.41 A design for a s
thick product was also tested for saturation profile. The design _
i nf or mat i JXOAKE12¥t uration ratio data are bel ow Basis W %W]‘F}Vs’s’”‘ﬁ %
Bi nder - Density Dinmensions System | Top Layer 100 gsm 90% Coosa

0054 10% 2.8 C T-235 0. [,cc_38mm _x140nmm Seco a sm 90%
Coosa 0054 10%%"@‘@ %"‘I"‘E@? geseopez 8 fBINRS Caa wr%%ﬁaﬂ%@s?&%o gsm
90% Coosa 0054 10% 06 154 ur
ctr . 7ommfuBSan IEoraimAe 55 Eaaﬁfgg@ﬁlﬁv et hae o Vot Sansy ke tayer
200 | O, e W ki T anster o ot e Do goga Sapsiis
6.36 6.07 3.67 2.42 1.73 35 6.15 3.33. 2.00
1.93 31 °"H1‘€a¥1%9%!‘5535ﬁﬁf385§?" 88@‘&'# g e d&%@%‘?\ﬁ}%'%ﬁ? layph gthermatgrial
transfer delay function. In Exanple 5 the transfer delay material has a
| oner denstiriputesGan #igo cayse dﬂ@)’ Sf/\ﬂ‘t"f' trapgfer.n Othsr materpl I@Qg'dﬁ'ﬁf[}hﬁt QrPansf er
to the bottom|ayer. Wile material density is one way to cause t
transfer daffective at cayusing delpy jncudenanywoveassuch ag‘/énunbenﬁ@omwaﬁ ﬁaunbond or
attributes can also cause delay of fluid transfer. O her materi al
candi dat esbarnded cardedewebs;t Apertured filos canyalse ibgyused 4o gurpiy thisbunstion fniam as
spunbond, conjugate spunbond, or bonded carded webs. Apertured filns can
al so be usahsorbendspgten.t his function in an absorbent system Wen either
nonwovens or filns are utilized as the transfer delay material, it is
When either nonwovens or films are utilized as the transfer delay matenal itis

preferable for them to be nonwettable. In the case of the spunbond, conjugate spunbond
and film materials, the structures used in the following Examples are somewhat “flat’. In
other words, they do not necessarily have a lower density than the layer below them in
the absorbent system design. They function by providing an partially occlusive ,
hydrophobic layer that begins to transfer fluid after the layer above it becomes very
highly saturated.

In the Exampile that utilizes the bonded carded web, transfer delay also functions
best when the web is hydrophobic. However, with this material both density and
hydrophobicity play a role in delaying transfer.

The following Examples include six thin absorbent systems and seven thick
absorbent systems that utilize various transfer delay materials. The test data illustrates
that by using these materials, better saturation profile ratios can be achieved, and in
some cases better stain length ratios can be achieved compared to the original designs

that are based on density/pore gradients.
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preferable for themto be nonwettable. In the case of the spunbond, -
conj ugat e andfllmmaterlals the structures used i 5’(9@8 W ng
Exanpl es a?@}’é@%@%ﬂ “flat”. In other wor ds, they do not necessarglg é/l ave
a lower density than the Iayer bel ow themin the absorbent system design.

They funct!on DYwiighd!igdfdf itidd fldocingienaley SnehHikhaRAE Nt afeWiRirobhitic

begins to transfer ayer above |t econes very

sat ur at ed. r}ﬂétFﬁal hmh%lb lid bian of MtHeAoweF deskityaRan iﬂé‘ﬁ%féi‘kl

del ay al so I'0Ns ydr ophobic. However, wth

mat eri al °‘E§a%'f ém@[&tﬁgg{gﬂg@g%ﬁwﬁﬁkﬁy a role in delaying transfer

The foll ovm s I nc or bent systems and seven thick

absorbent systeng ? ﬁ??’hgij&l Lésd,"(t%g ingl{ﬁlstcfa@ tﬁEt %1?{) e dii g‘?{a'tﬁhﬁtdeghﬁe test

data illustrates materra turation profile

ehi eved © ocﬁﬁasc b ipins3 ﬁ%ﬁ?ﬁ@@?ﬁd P %‘:‘ﬁ? By dng Bl pEBY. "
mater | al s (TR folpwngydate ividse dhe SR ?:-xé?%?‘ﬁifoeeﬁf’éé Ao IS ERsH "?“.’ng that
R e s
sect i ons, pam'ef'ﬁﬁﬁ&ﬁ ean be calsyiging JE%’E%&hs?tﬁ tﬂbg P36 W'?ﬁ V&qﬁe&&?'ﬁsgis

dat a d|V|des the strips intg five equal] s tlons i1l ustrate,
that the | réscingsamratan profiieds seich tqqﬁﬁwsravw&t TouTE o5 Bidan e gprier
sections. The saturation profile ratios can be cal cul ated from both sets of
data. In tme@aséomprtm%fm%ﬁ%&i s used the saturation profile is
calculated as the ratio of the anount of liquid in the center section to

the sum of the end sections.
Thin Saturation Profiles with Transfer Delay Layers

A B o D E
C/{(A+E)/2)
Top Layer Saturation Profiles (g/g)
Section Ratio
System 1 A B C D E C/{(A+E)/2)
1 5.58 5.85 5.68 6.15 5.51 1.024
2 5.48 5.82 5.51 5.26 5.19 1.032

Avg 5.53 5.83 5.59 5.70 535, 1.028

System 2 A B C D E C/{(A+E)/2)
1 5.90 5.97 6.01 5.65 5.62 1.043
2 5.04 5.36 5.56 5.23 5.07 1.099

Avg 5.47 5.67 5.78 5.44 5.35 1.071

System 3 A B c D E C/((A+E)/2)
1 5.51 5.88 5.68 5.58 5.58 1.024
2 5.70 5.81 5.81 5.84 5.356 1.052
Avg 5.61 5.84 5.74 5.71 5.47 1.038
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Thin Saturation Profiles with Transfer Delay Layers A B C D E
C((A+E)/2) Top Layer Saturation Profiles (g/g) Section

Rati o Syst ¥ 9/51250 A B C D E  PCT/US8(08475) / 2)
1 5.58 5.85 5.68 6. 15 5.51 1.024 2 5. 48 5.82-
5.51 5.26 5.19 1.032 Avg 5.53 5.83 5.59 5.70
5. 35. 1. 028 System 2 A B C D E
C/((A+E) 1 1
5. 04 éﬁ?‘%‘@‘
5.78 5. 44
E C ((A+E)/
5.70 5.81 : ’ . . :
5.74 5.71 5.47 1. 038 33 System 4 A B C
D ESystergsgﬁ((AJ“E),//ﬁl 1 @ 49% 6511 74 A BBeymp 42
1.103 2 L OF S TR —5 3 ALY -28
6. 22 5.71 5.92 5.7 1506 S gm 55' Py '1 B C
D E e ) TR TR =7 135 28
1.174 2 4.87"Y8 5499 5 §85 538 554 ho 1138
System 6 A B C D E C/(A+E)2)
1 5.88 6.06 6.38 5.91 5.81 0.874
2 5.78 6.37 6.04 6.15 6.30 1.000
Avg 5.83 6.21 6.21 6.03 8.05 0.937
Thin Stain Length Ratios with Transfer Delay Layers
T=Top M=Middle B =Bottom
Stain Stain Stain
Length Width Ratio
WiL
Laver: | T M B T M B T M B
System 1 6.00 NA 330 |15 NA 15 ]0.25 NA 045
1
2 6.00 NA 200 | 1.5 NA 15 |0.25 NA 0.75

Avg 6.00 NA 265 |15 NA 15 (025 NA 0.60

Stain Stain Stain
Length Width Ratio
WiL
Layer: | T M B T M B T M B
System 1 6.00 NA 260 | 1.5 NA 15 |0.25 NA 0.58
2
2 6.00 NA 430 |15 NA 15 |0.25 NA 0.35

Avg 6.00 NA 345 |15 NA 15 [0.25 NA 047
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Avg

~4.69

-

1.138 System 6

A

5. 65 5. 69 5.71 5.31 .
B C D E C((A+E)/2) 1 5. 88 6. 06 6. 38 5.91
5.81 0. Q9851250 5 78 6.37 6.04 6.15 6.30 1 PETUSRBQ9475
5.83. 6.21 6.21 6. 03 6. 05 0.937 Thin Stain Length Ratios with .
Transfer Delay Layers T = Top M- Mddle B = Bottom Stain Stain
Stain Length Wdth Ratio WL Layer T M B T
M B T M PBS@jstem 1 Staio0 NA 3|StEin1 5 NA 1.5
0.25 NA 0.45 2 Lengtio NA 2. ¢OVidth 5 NA JRgtiop. 25 NA 0.75 Avg
6. 00 NA 2.65 1.5 NA 1.5 0.23 NA 0.60 StaWiL Stain
Stain Length _Layer. |TWdthM B T RatiMWB 1p¥er: W B M B T
M B System 1 M [PB5.80stenNA10.80 [16500 NANAS52{B@5 1. HA 1Y 1.5
0. 25 N& 0.58 2 2 6. 00 NA 14.30 1.5 1.5 0.25 NA 0.35
Avg 6. 00 RA 3. 16007 5 NA 01155 o NA 1N [0.257 3NA hin
Stain Avg St a) &00engtNA 150 | 1.5 WAt A.5 025 NA R#&1D
Stain Stain Stain
Length Width Ratio
wWiL
Layer. |T M B T M B T M B
System 1 6.00 NA 150 } 1.5 NA 15 |025 NA 1.00
4
2 6.00 NA 140 115 NA 15 10.25 NA 1.07
Avg 6.00 NA 145 |15 NA 15 |0.25 NA 1.03
| Stain Stain Stain
Length Width Ratio
: WiL
Layer: | T M B T M B T M B
System 1 5.80 NA 490 | 1.5 NA 15 |026 NA 031
5
2 6.00 NA 410 |1 1.5 NA 15 (025 NA 0.37
Avg 5.90 NA 450 |15 NA 15 025 NA 034
Stain Stain Stain
Length Width Ratio
WI/L
Layer: | T M B T M B T M B
System 1 6.00 NA 0.00 { 1.5 NA 15 025 NA infinite
6
2 6.00 NA 0.00 | 1.5 NA 15 [0.25 NA infinite
Avg 6.00 NA 0.00 | 1.5 NA 15 025 NA infinite
All thin systems comprised of:
Basis % Pulp % Binder Density Dimensions
Wt
Top Layer 250gsm 90% 10% 2.8d H-CT- 0.14g/c 38mm x
Weyerheauser 255 c 140mm
NB 416
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WL Laver. T M B T M B T M B System 1

6. 00 NA 0.90 1.5 NA 1.5 0.25 NA 1.67 3 2 6.00 NA
2.10 1.5 wo®s12sD.5 0.25 NA 0.71 Avg 6. 00 NA 1. BOT/US9809475 NA .
1.5 0.25 . NA 1.19 Stain Stain Stain Length
Wdth Ratio WL Layer. T M B T M B T
M B SysMiddie 1 See desmriptions\A 1.50 1.5 NA 1.5 0.25 52mmx 1.00 4
2 6. bayer NA belag 1.5 NA 1.5 0.25 NA 1.07 AvdS54mme 00
NA 1.45 Bolom NA 175¢sm 0.88% NA 1. 0%2%Z8hH-CT- 0.08g/c Hourgiass -

St ai n Lengtayer W OVeyerheauser  258Ratio WL Lager T60mmctrM B
T M B T NB 416B System 1 5. 80 NA 709ng0 lobess
NA 1.5 O0.26 NA 0.31 5 2 6. 00 NA 4.10 1.5 NA200mdong. 25
NA 0.37 Avg 5.90 NA 4.50 1.5 NA 1.5 0.25 NA 0.34 Stain
Stain Middle TransfexiDelayhayerns for system describédiabove: Ratio WL
Layer T M B T M B T M B System 1

6. 00 NBystemOT: 271gsmn (0.8 [day), 2. 2derlerfiolypropylenenspunboad6

System 2: 34 gsm (1.0 osy), 2.2 denier polypropylene spunbond

System 3: 1.0 osy, 2.0 denier polypropylene/polyethylene side-by-side conjugate fiber
System 4: 51 gsm (1.5 osy), 2.0 denier polypropylene/polyethylene side-by-side
conjugate fiber

System 5. 1.0 mil apertured polyethylene film

System 6: 50 gsm bonded carded web

Thick Saturation Profiles with Transfer Delay Layers

A B c D E
C/((A+E)/2)
Top Layer Saturation Profiles (g/g)
Section Ratio
System 1 A B C D E C/I{(A+E)/2)
1 6.48 7.90 8.10 8.05 7.38 1.16
2 6.43 7.81 8.24 8.00 4,76 1.47

Avg 6.45 7.86 8.17 8.02 6.07 1.32

System 2 A B C D E C/((A+E)/2)
1 7.24 7.90 8.24 8.05 7.52 1.12
2 6.98 8.13 8.09 = 8.18 7.46 1.12
Avg 7.11 8.02 8.16 8.12 7.49 1.12
System 3 A B C D E C/((A+E)/2)
1 6.79 8.86 8.01 7.87 7.51 1.12
2 7.99 8.66 8.71 8.71 8.28 1.12
Avg 7.39 8.76 8.36 8.29 7.90 1.12
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2 * 6.00 NA 0.00 1.5 NA 1.5 0.25 NA infinite Avg
6. 00 Névo 8b/419s50 1. 5 NA 1.5 0.25 NA infinite All tplyriusp/ad49B

conprised of: - Basis % Pul p % Bi nder Density D nensions
w Top Layer 250gsm 90% 10%2.8d HC T- 0.14g/c 38mm x
Weyer heauser 255 c 140mm NB 416 35 M ddl e See
descriptions 52mm x Layer bel ow

154nm Bot t {tem 4 1759sm @8% B 2% 2.8 HC E 0. 0OBgA+Ey®Ur gl ass
- Layer 1 VEYEFABUSET g 205 793 866 C8.17 1o cir, NB
416 2 801 8. 570m13I1qbes,8 g@Om I7cgrg MQsze Tr ansf er
Del ay Layers for syst WPV E .2

y 8: "8, .
deni er pol ypropyl ene spunbond System 2: )
pol ypropyl ene spunbond System 3: 1.0 osy, 2.0 denier

pol ypropyl gne/ eth Ien si de- b i . oy Syst g : sm
(1.5 0sy), SEBMB i or oo B ot Gt ore ot tte by arCHUATEND 05
fiber System5: 1.4 ni I q \ j 1 - gsm bonded
carded web Thi ck S&tratd - VYRt S Delsed—t-ay A+E) [ 2)

Avg

System 6 A B C D E CI((A+E)/2)
1 5.31 5.35 5.22 5.03 5.57 0.96
2 4.82 5.27 5.01 5.11 5.27 0.99

Avg 5.07 5.31 5.12 5.07 5.42 0.98

System 7 A B C D E C/((A+E)/2)
1 - 3.65 5.94 6.33 6.22 3.51 177
2 3.65 6.11 6.15 6.15 2.49 2.00
Avg 3.65 6.03 6.24 6.19 3.00 1.89
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Top Layer Saturation Profiles (g/g) Section

Rati o Systeml A B C D E 2) 1
6. 48 TWOPSI$019 g 05 7.38 1.16 2 6. 43 P‘?%&“h’%‘{ ) _
g.oo 4.76 1. 47 Avg 6. 45 7.86 8.17 8.02 6. 07 1.32
ystem 2 E Ad((A+tE)/2) 1
7.24 7Taigk s‘%" Lgngth %atgg with 13'%55“” Deﬁl‘f’?’s 6. 98 (! 8. )13 ) 8. 09
8.18 v AT J:-'—-LQ . 8 —— . R o
System 3 aﬂ E s‘fg‘ A+E)/2) 1
6. 79 8. 86 8. 01 Levg'gv 7.51 b 7. g (! 8. 236 : 8. 71
8.71 8..28 1..12..Avg 7..39 8.76 8...36. L "2 Qn 122 36
System 4 tayer T g M cB [ Mg zg A+E)
7.59 System 7.03 $0% A7 3-2_900'52 NA8 (515 0. 5(8 ’% 1P47 g 50
7.91 1102 Avg 7.80 8.39 8.02 8. 04 01 S)&stemS
A B 2c 580 NA 3-80cm§A+E )NA) 1.5 0.2% 31 NAg £:39
7.04 6.43 3Avg 35802 NA 0350 155 ooNA 7185 02804 NA2504% 17
Avg 0.21 5.96 7.19 6.73 2.85 4.96 System®6 A B
C D E C/ ((A+E)12) 1 5. 31 5.35 5.22 5.03 5.57
0.98 Stain Stain Stain
Length Width Ratio
WIL
Layerr T M B T M B T M B
System 1 600 NA 150 15 NA 15 025 NA  1.00
2
2 800 NA 250 15 NA 15 025 NA 060
Avg 600 NA 200 1.5 NA 15 025 NA  0.80
Stain Stain Stain
Length Width Ratio
WIL
Layer: T M B8 T M B T M B
System 1 600 NA 050 1.5 NA 15 025 NA 3.00
3
2 600 NA 150 15 NA 15 025 NA  1.00
Avg 800 NA 100 15 NA 15 025 NA 200
Stain Stain Stain
Length Width Ratio
WIL
Layer: T M B T M B T M B
System 1 600 NA 150 1.5 NA 15 025 NA  1.00
4
2 600 NA 100 15 NA 15 025 NA  1.50
Avg 600 NA 125 15 NA 15 0.25 NA 125
Stain Stain Stain
Length Width Ratio
_ WIL
- Layerr T M B T M B T M B
System 1 5§30 NA 420 15 NA 15 0.28 NA 0.36
5
2 460 NA 370 15 NA 15 0.33 NA  0.40
Avg 495 NA 395 15 NA 15 0.31 NA 038
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2 - 4.82 5. 27 5.01 5.11 5. 27 0.99 Avg 5.07 5.31

5.12 5.0 0.98 System 7 A B C E
C ((A+ E)/2)3v098551430 3. 65 5.94 6. 33 6. 22 3.51 1.77 PZC'TIUQ%%‘..%S
6. 11 6. 15 6. 15 2.49 2. 00 Avg 3. 65 6. 03 6. 24 6. 19 3.00
1.89 37 Thick Stain Length Ratios with Transfer Delay Layers Stain
Stain Stain Length Wdth Ratio WL
Layer T M M B T M B System 1
6. 00 NA 3.20 15 1.5 0.25 NA 0.47 2 2 5. 60
NA 3.80 1.5 NA 0 27 0. 39 Avg gtain 5- 80 NA
3.50 1.5 NA 1.5 %ag@ NA %ﬁﬁ Stain Ratlo Stain
Stain Length dth Rati o WL 'WYL ' M

B T B Systgm B g\
1 50 1N§y3tef' 5La§rzg 6:00°° B?A%% A.I\%%oo 2”% od® %@0 %‘A 1.%8°5ONA

s 028 2 W gbd® Srrﬁnl " 070 1.5 NaS'34 o025  Na SiZhE
Avg 6.00 060 15 NA 15 025 NA 257
Stain Stain Stain
Length Width Ratio
WI/L
Layerr T M B T M B T M B
System 1 4.7 44 20 15 15 15 0.32 0.34 0.75
7
2 4.8 37 17 15 156 15 0.31 0.41 0.88
Avg 4.75 405 185 15 1.5 1.5 0.31 0.38 0.82
All Thick systems comprised of:
Basis % Pulp % Binder Density Dimensions
Wit |
Top Layer 250gsm 90% 10% 2.8d H-CT- 0.12g/c 38mmx
Weyerhaeuser 255 c 140mm
NB 416
Middie See descriptions 52mm x
Layer below 154mm
Bottom 435gsm 100% Coosa 0% hourglass -
Layer 0054 sinewave 60mm ctr,
embossed 70mm jobes,
200m long

Middle Transfer Delay Layers for systems described above:
System 1: 0.80sy, 2.2 denier polypropylene spunbond
System 2:. 1.00sy, 2.2 denier polypropylene spunbond

System 3: 1.00sy, 2.0 denier polypropylene/polyethylene conjugate fiber
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Length W dth Ratio WL Layer:

T M T M B System 1 . 6. oo o
1.5 W°19%é5‘2§9 25 NA 3.00 3 2 6. 00 ”%3"’%’%
NA 15 0.25 1.00 Avg 6. 00 NA 100 1.5

| SV 5? h SNéemz ﬁgﬁs)I aﬁ\ﬁge gg/%olypro?ylenelﬁbﬁkﬂiylene cgnjuga*e f§g,al n Lengt h T
N 1 ooy 511o%twr?ur&ﬁ|ﬁo|yem§neggn}rf50 L5 N 15 0. "5 "

1.50 Avg 1.5 0.25 NA 1;25
Stain Systemg 50 %T'H br?"dEd Clrdedr web St al n Length W dt h
System 1 5v¥tem 7:510ggsm, 0,Qia/cc, 5950 bledd of Wgyethgeusér pEA1E pulp andYC T285]

5 2 4, NA . 3.70. 1.5 .NA, 1.5 0.33 NA  0.40 Avg
4.95 NAb'"deé.ﬁ%" madg accogding to,thg a"l\?lf%ﬁm“ess- NA 0.38 38 St ai n
Stain Stain

Embodiments of personal care products encompassed by this invention include
feminine hygiene pads having a body side liner, a distribution/retention layer, a transfer
delay layer, a pad shaping or secondary absorbent layer, and a backsheet. The
materials could be held together by various means, including adhesively, mechanically,
and by thermal bonding means.

The liner may be a nonwoven fabric or a laminate of nonwoven fabric and film. If
a laminate, the liner must be apertured in some manner to allow the passage of fluids. A
satisfactory nonwoven for such a laminate is made from a through air bonded conjugate
polypropylene/low density polyethylene, 50/50 core/sheath concentric 6 to 10 denier
fibers having a finish to yield wettability. A suitable nonwoven could have a density of
about 0.03 g/cc and a basis weight of about 0.7 osy (24 gsm). A suitable film for such a
laminate is one such as that available from Edison Plastics, which is a film comprising 94
percent Rexene® low density polyethylene having a melt index of 5.5 and a density of
0.923 g/cc and 6 percent Ampacet® titanium dioxide concentrate. The film and
nonwoven may be laminated with thermal bond pattern having, for example, an 8 to 12
percent bond area and apertured to yield about a 27 percent open area for passage of
fluids.

The liner layer may be joined to the distribution/retention layer with an adhesive

such as National Starch NS34-5610 or equivalent at an add-on amount of about 5 gsm.
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Length W dth Ratio WL Layer: T M B T
M B T M B System 1 6.00 NA 0.5

1.5 0.25 VOS5 506 2 6.00 NA 0.70 1.5 01’?&”‘5’”{%% :
0. 25 “NA  2.14 Avg 6.00 NA 0.60 1.5 NA 1.5 O0.25

NA = 2.57 ' i f Bingi st, of cotirsé '
W dt h iy é&hes%gtolr gt_h\ﬁlrlfnitgé;% r@f BmsFmg must, of Bmdf%_libﬂkrﬂuld ﬂol\)l” betvéeen T
M B Sy 4.7 4.4 2.0 1.5 1.5 1.5 0.32 0.34
0.75 7 2 %gmyip% 3.7 1.7 1.5 1.5 1.5 0.31 0.41 0.88

Avg 4.75 4!’ P i,st}i géonlljeteﬁmt' n e’?‘méy §e n%d% r th airlé?d%?oce@s d% lua-@,i ck
?. Ba5|s !%IJ’ P % |nger nsity

systens conprised o

o mi]“;i Vey 198 bk A percent RYrmaBilers NB-416 or NF-488%8ufiflritsbidaod Bubadtid”
descripti O”l% percent Hoechst-Gejanese T-255 polysthylene RerEPhthalaft/ES-polyolefiic56/80

154mm Bott o

gg%g lc ? ?s _ézﬁlg%g@%ﬂh, cdncentric 2.8 der(elg? t‘xlbeSrL.n ThE basis weiqlam tpg gésér,ibt.gi%r!?){e&{:&uld

Mddle Tr arg)sef a;ebroulg%a \éslﬁla\xiﬁ'\r 2 dfer%ityscyfS atb%ﬁ Odlﬁsgc/crx': b‘ln'ﬁie %%?r\lﬁedtionlretention layer may
be slit longitudinally as described above so that the product will arch upwards in use,
improving body conformity. Such slits may be continuous or intermittent and may be
centered on the product.

A suitable transfer delay layer could be a fabric made, for example, by the
spunbond process from polyolefin fibers, such as polypropylene, at a basis weight of
about 0.8 osy with 2.7 denier fibers. This layer could be larger in the x-y plane than the
distribution layer and have a color other than white to indicate to the wearer if fluid had
moved beyond the edges of the distribution/retention layer. One such color could be a
rose color to provide aesthetic appeal to the product.

Once fluid retention is maximized in the distribution/retention layer and/or
compressive force is exerted on the product, the transfer delay layer would allow fluid to
move in the Z direction (downward) to the pad shaping layer.

The pad shaping or secondary absorbent layer could be made from the same
material in the same ratios as the distribution layer but at a lower density, for example,
around 0.08 g/cc and at a lower basis weight, for example, around 175 gsm. A suitable
pad shaping layer could have a longitudinal embossing pattern which could serve to

channel and direct fluid in a longitudinal direction so that it would not escape laterally and

could enhance body conformance.
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gys_t em 1: I 0. 8osy|, 2.2 denier pol ypropyl ene spunbond System 2: 1. Qosy, 2.2
eni er po ro ene spunbond System 3: 1. Qosy, 2.0 denier

pol ypropyl épﬁ?e?g%ﬁpet hyl ene conjugate fiber 39 System 4: 1.P%‘§'§/s,98/£.9ﬁ5
deni er pol ypropyl ene/ pol yet hyl ene conjugate fiber Systemb5: 1.0 m|

apertured pol yethyl ene il stem . @: 'fwé ?@éﬁ :

éQOgsm f 05039/ cc"l3r¥ 3@?’3‘6&?@%&“%@%Pﬁgéﬁggﬂngﬂﬁﬂ"i%ﬁﬁ p at%q %’Fgglé
i nder fiber, nade accordi to e airlal roces i -

Eer sonal cf‘é‘;ﬁ‘l‘ E@r éﬂ\’,’ag’ﬁ?{g é@g a5 ?ﬁ@?ﬁ&%ﬁ&ﬁ%‘ﬁ‘%i ﬁcgﬁﬁ\gggglie'?r? %Toﬁga
ygi ene pads having a body side liner._ a_distributiol/r ' ,

E) r aEsL er deqofﬁ- Wma%ebﬁﬁ%‘%ﬁ% '?4849? %é‘g?ﬂ{ﬂ'ér%cglﬁsgé'ggh(tm%\g%r‘{ealg% %"ﬁp
acksheet. The materials could be held t t h various_ngans,. | LN
adhesi vel y,in adengthicf appyt 200,mpmy3nd A ¥y I°?%§98$é%'9§é%§"dmﬁynﬁ%%rfo'lrré%rﬁ@éag

nonwoven fabric or a |am nate of nonwoven fabrjc and fil ILf a | am e,
the |iner rAsinepavaRaten éﬂsﬁ“??"%b"rég% pr ?'39‘5?'] 'BW'H#@%]ggl%&émgfp#ﬁf'ds.
A satisfactory nonwoven for such a |am nate is nade fror&a t rouﬁb ai r
bonded conjAngther ipygrgaulshe 4@ os®pfdas SpMe maleyale iy B dength ohAReUL- tROMELANT 1
concentric 6 to 10 denier fibers having a finish to yvield wettability. A
sui tabl e novidthefrakast #E M aadmaehave §n BFORRSANe |FaPssng RAEM™: pasi s
wei ght of about 0.7 osy (24 gsm). A suitable filmfor such a lamnate is
one such as t hat Thevpad shaping fayer mayheradhesed te-the kacking ar baffle kayes BGAR i si ng
94 percent RexeneO | ow density pol yethyl ene having a nelt index of 5.5 and
a density ddresive3ugh@s Nativnel SlarcheNS34:5640dn pe arount lessthan abetiiegsm.
concentrate. The filmand nonwoven may be |aminated with thermal bond
pattern having, Tie backingbebaffie o8 thecprodugterotishbe made feare & lewdenpidh tlumibd t o
yi el d about a 27 percent open area for passage of

polyethylene film such as Edison Plastic’s XP 746A rose colored, micro embossed film.

Any other color may be chosen for the backing as well.

A more extensive discussion of the process and apparatus used to produce the
invention may be found in a co-assigned, copending patent application under attomey
docket no. 13817.

As discussed previously the entire material may be embossed, preferably from
the body side liner side. The embossing could be light enough to only emboss the body
side liner or could include other layers as well. The embossing pattern could be chosen
to maximize material densification, which enhances fluid intake and dispersion
throughout the product, and fluid distribution along the front to back axis. Embossing can
also provide visual signals to the wearer that the product capacity is approaching full and
should be discarded, and can be used to give an aesthetic benefit as well. Examples of
suitable embossing pattems are given in the drawings. Figure 16 is an embossing

pattern for a personal care product referred to as a sine wave pattern and Figure 17 is an

embossing pattem for a personal care product referred to as a shell pattern.
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fluids. The liner layer may be joined to the distri bution/retentidn Iayéf
add-on amo HA2Eho0 5 gem 4o - Any adhesi ve or ot her metRoRURR T ng
must, of course, not block fluid fl ow between the | ayers. The :
el ude, for ex i Pear gREKERnERberioril ESre prolii iplerty ke eRfifRg t988ne: .
ter epnt ha HioBrE8 heb g ERAbuER A iF AR Enlof st XBre bl Gt nsu

w th o derdritg e 1sPresting dould Mora Sciehy i e ¥icts PosRPlirore oy “be
pver ds. | riegkes® and o8 Ses 6 SuSS s TR0 hearret s Ty be cont ! nuous or

| ayer courd b SHRGHAN K AJEW SRR ATHBAr e ot TS iiveRfer brkEBReR  om
ook e Db i34 oS S A i oS B S o0

o e AR A0 B oSt AR el bl
distribution/retention |l ayer. One such color .could be a rose color to

provi de ac@Mdhe poyglteaghings anckadyantages of hisdnvengien. Accerdingly, alsuchxi ni zed

in the distribution/retention |ayer and/or conpressive force is exerted on
t he pr oduciodifiratians:a1e irtendrq to,beg ingludedwithin thel seape of this inyeptior as defined in
direction (downward) to the pad shaping | ayer. The pad shaping or secondary
absor bent theyellowing rigime indhe claims maans alvs fungtionclaimsiare nra,tesgeﬂth eavesthens

the distribution | ayer but at a | ower density, for exanple,
structures described herein as performing the recited function and not only structural

equivalents but also equivalent structures. Thus although a nail and a screw may not be
structural equivalents in that a nail employs a cylindrical surface to secure wooden parts
together, whereas a screw employs a helical surface, in the environment of fastening

wooden parts, a nail and a screw may be equivalent structures.
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around 0.08 g/cc and at a | ower basis weight, for exanple, around 175 gsm -
A suitable 8ad shapi ng | ayer could have a | ongitudinal enbossi n,%'?attern
whi ch coul¥O®F1A8%t o channel and direct fluid in a | ongitudi REFUSPEWATS on.
so that it- would not escape laterally and coul d enhance body confornance.
41 An e'naéﬂe aad .also suitable pad shaping | ayer could have two

| ayers of E)'.s wedi¥n a | ayer coul d have 500 gsm of 100 percent southern
sof twood |i ke Coosa 0054, Weyerhauser NB-416 or NF-405 or Georgia Pacific
CGol den Isles grade 4821 pulp, in a length of about 200 mm and a w dth of

about 60-7 an have, for exappl e, a.sine waye pattern as.shown in
e 16 Br R iePRuTe walral fr ersasal BarsniB s Eamaneind BRBRC WRRBRRI 4 be
400 gsmof the_sane materials in a.length of about 160 nm and. wi dt h of
About 5 SRR eRass aciPraing in 1orRenE) sKeter & datance A1 =t est ot 1
shapi ng | ayer may, be adhered 1t58 t.he backing or baffle |layer by an adhesive

such as Nati §i¢R N igsstban pRaut EB MNUESan anpunt | ess than about 15 gsm The

backi ng or baffle of the product could be nade froma |ow density, 1 m,
pol yet hyl ene film such as Edison Plastic's XP 746A rose colored, micro
enbossed film Any other color may be chosen for the backing as well. A
nmor e ext erdi Jaedlisidhutiondgnatgriak of clgimst whereim said fpkrichassa deasity of lessthane t he
invention may be found in a co-assigned, copendi ng patent application under
attorney docRbeutd1598®17. As discussed previously the entire material may
be enbossed, preferably fromthe body side liner side. The enbossing could
be Iight enough to only enboss the body side liner. or could include other
| ayers as well. The enbossing pattern could be chosen to naximze nmateri al
densi f i cat3)oithewistributionireatedal dficlaint 1 havihkg pareddidineters wihereib mare ¢frenu$0 t he
product, and fluid distribution along the front to back axis. Enbossing can
percent of said pore diameters are between about 80 and 400 microns.

4) The distribution material of claim 1 having pore diameters wherein more than 60

percent of said pore diameters are between about 80 and 400 microns.

5) The distribution material of claim 1 having pore diameters wherein more than 70

percent of said pore diameters are between about 80 and 400 microns.
6) A feminine hygiene pad comprising the fabric of claim 1.
7) The distribution material of claim 1 comprising conjugate fibers.

8) The distribution material of claim 1 which is stabilized.
—_—
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P L Tr

al so provide visual signals to the wearer that the product capacity is
appr oachi fdé*s!l%ﬁnd shoul d be discarded, and can be used t 0 ggnesoRRog7s
|

aest hetic gne as well. Exanples of suitable enbossing patterns are

given in the drawings. Figure 16 is an enbossing pattern for a personal

care produgt ar ﬁér@él?élq:aﬁ’pl%ﬁuét $ystifin W8 PN diStriBlforvidehtfonlidyéSaril'a pad
enbossi ng pattern for a personal care product referred to as a shell

pattern. 42 shaﬂ;iﬁgirla;y WidFeih dakh i/8F Rh8 @ SaihI6Kth rath 8f D5 Y6ds dripsids | i ke

f em ni ne hygi ene ucts having the attributes required in this invention

result in Spﬁmﬂﬂnﬁ%teﬁﬂoﬁllhﬁﬂl'hagﬁisraﬁxr&%ﬁ profifd &f £8F Ragi ng shoul d nore

efficiently utilize the entire product before | eakage and so result in
superior confort for the wearer. Although only a few exenplary enbodi nents
of this invention have been described in detail above, those skilled in the

Cowill | > h b : : :

el ary ThaReBEr Card b syaRRt of Bt 5 wercii Spl AsABatoItdondbriidfer o
d ad £ this i , di nal A ,

't ended 1 o B2 ol CReEanRVE B aciEhilsch B endlr b TR O 00 B 05 T

the following clainms. In the clainms, nmeans plus function clains are

I ntended to cover the structures described herein as performng the recited

st ruct ur ecl DTAA peaTarb e otV P uBPLE ithe R s Bk repon laver
part st oget hend st daping ey S e & iain g PR Bt ines 0"
envi ronnment of fastening wooden parts, a nail and a screw nay be equival ent
structures. 43

12) The personal care product system of claim 9 wherein said distribution/retention layer

has a saturation profile ratio of 2 or less.

13) The personal care product system of claim 9 wherein said distribution/retention layer

has a saturation profile ratio of 1.4 or less.

14) The personal care product system of claim 9 wherein said distribution/retention layer

has a density of between about 0.1 g/cc and about 0.2 g/cc.

15) The personal care product system of claim 14 wherein said distribution/retention layer

has a basis weight of between about 175 and 300 gsm.

16) The personal care product system of claim 9 wherein said pad shaping layer has a-

density of between about 0.03 g/cc and about 0.1 g/cc.




REPLACEMENT SHEET 1) A distribution material for personal care products

conpri si ng ic which wicks artificial nenses according i zont al
wi cki ng te@éﬁ%ﬁ%’t ance of at |east about 2.54 cm (1 inch) i k&p&:}é&%ﬁ% -
about 1.5 mnutes. 2) The disuibutiori material of claim1 wherein said '

fabric nas (& 60 pbisbng cdré Brodudf ByAbit clkirhd WhérRin shid pBR sAkhG idyér hal a

mat eri al of 1 'ng por e aneters wherern nore percent of

sai d pore dianetes ar 80, Lerons. 4) The distribution
mat eri al of Cgrglafﬁr_p%r?‘“:3@?&%%@@%%%%@?@%@%ﬁrmre t han 80 percent of

said pore dianetirs are between about 80 and 400 m crons. 5) The
distribution material of claim 1l having pore dianeters wherein nore than 70
per cent of i d pore dianeter re.b . . i ) A
Fer ni ne. nyB0 Ehe PRisinbl HIF PRrdiT biRe S RSPl B st s lhaBves ), s
material of claiml conprising conjugate fibers. 8) The distribution
material of claimi which is stabilized. 11, 9) A personal care product

system conprising a distributjon/retention |ayer and a,pad shapi | aver
wher ei n eaéﬁ)T'&?gF’sﬁa'S“ %?‘%195‘?4',“* é¥?3?'ﬁ q‘é’%“ﬂ“ wherginjaid 8@&5 ?HR%%%'G" hdsa
distribution/retention |ayer has a.saturation profile.qof 4 or less. 10) The
personal car eOf9atRIRore sizeithan ﬁ'gﬂs&";sl?ﬂt@"aﬁé?'gl"ﬁ laygryv 'C}b'f‘?% BlAWSSPOrR 3R i on
| ayer and said pad, shaping | ayer each have a stain length ratio of 0.375 or
| ess. 11) Thethassaishintakeda¥erpr oduct system of claim 9 wherein said
distribution/retention | ayer and said pad shaping | ayer each have a stain

|l ength ratio of 0.1875 or less.. 12) The personal care product system of

claim9 wherein said distribution/retention |ayer has a saturation profile
rati o of 226)Thepersonal care product system of claim 18 wherein said layers are regions of a

monolithic material.

21) The personal care product system of claim 18 wherein at least one of said layers has

slits.

22) The personal care product system of claim 18 wherein at least one layer is made
according to a process selected from the group consisting of airlaying, wetlaying and

bonded carded web processes.

23) The personal care product system of claim 22 wherein at least one layer is made
from materials selected from the group consisting of cellulosic fibers, foams, synthetic

fibers and mixtures thereof.

24) The personal care product system of claim 18 further comprising a transfer delay

layer.

.
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13) The personal care product systemof claim9 wherein said

di stributi lon |layer has a saturation profile ratio CTU ess.
14) The pe@saognsgﬁtl%(yare product system of claim9 wherein sai qu §98565445 -

distribution/retention | ayer has a density of between about 0.1 g/cc and
about 0.2 g/cc. 15) The personal care product system of claim 14 wherein
said distribution/retention |ayer has a basis wei ght of between about 175

and 300 95%?11@3 PI%Sn%Qﬁ@?@%fstﬁﬁg%%ﬁimmmaﬂbﬁitran% igin said

pad shaping 1 aye as a de t ween .03 g/cc and” about 0.1
g/ cc. 45 1 gg? ersonal care product systemof claim9 wherein said
pad shaping layer has a greater pore size than said distribution/ retention
| ayer. 18) The personal care product systemof claim9 further conprising
an intake layer. 19) The personal care product system of claim 18 wherein

said pad s ' | ayer re. S| | i j '

et ent  on By EhE paftbfiel S pholeE Bebmit e 25 whoidlh SR Bad shepirdbvetly .
personal care odueg ,ﬁistem of cl %18 wherein said | ayers are regions of
a monol i thic gpseq Wit 3 SINRWAYRPEEHR! care product system of claim 18
wherein at | east one of said layers has slits. 22) The personal care
product systemof claim 18 wherein at |east one |layer is nmade according to

bondod car 84T i RersopB (s erotbisy Bystemnt PR o Aiers BoePbt a8 01 i

22 wherein at |least one |la e{ i§ nmade from naterials selected fromthe
group consi st ¢mBossedwith gishell pateer s foans, synthetic fibers and mi xtures
t her eof .

28) A feminine hygiene product comprising the system of claim 9.

29) A feminine hygiene product comprising:

an intake layer having a density between about 0.02 and about 0.06 g/cc, a basis
weight between about 25 and about 125 gsm, a pore size between about 80 and 1000
microns and at least one centered lengthwise slit;

a distribution/retention layer having a density between about 0.1 and about 0.2
g/cc, a basis weight between about 175 and about 300 gsm, a pore size between about
40 and about 500 microns and at least one centered lengthwise slit; and

an embossed pad shaping layer having a density between about 0.03 and 0.2

g/cc.
30) A feminine hygiene product comprising:

a body side liner, a distribution/retention layer, a transfer delay layer, a pad

shaping layer, and a backsheet, wherein;
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24) The personal care product systemof claim 18 further conprising a

transfer del agl | ayer. 46 25) The personal care product systemof claim
18 wher ei nWSt 984 one |ayer is enbossed. 26) The personal BSTUSPH®Eit:t . -
system of claim 25 wherein said pad shaping |layer is enbossed with a sine

wave pattern. 27)..Th duct syst f claim2 ' I
ayer ot oget her Shiddmer Belee ror e Bradh Consiaih B nnySyeh Bhics HAF RberiuRl
product conpr.i si th t of ¢claim9. 29) A fem ni hygi oduct
Conpr i si nolMFRteREREMWaYRH e ERg MMensi v bet ween about 0. 02 and about
betwean about 863 THOGPIRLAIRE 1avRd = pdesialy fhea 1t sabdnbe Rubiard e <
slit; a distribution/ret %@{J&(ﬁjﬁbl ayer having a density between about 0.1 and

about 0.2 &Pmerses pulpasd B ween about 175 and about 300 gsm a pore
si ze between about. 40 and, about 500 nj crons ent ey

and at .| east. on d
lengt hi se S| | t SaIEANSTETAIRAIaYer COMPTISRs & 1AERG MpBe oAy PoNoISTRERErs, | 08 cn
about 0.03 and 0.2 g/cc. 30) A fem nine hygi ene product conprisi n%: a body
si de |i nerin thegryplang thansaid distihytion/reteption layer, apddas.a eplortpeatment o 5 pad
shapi ng layer, and a backsheet, wherein;, 47 .
indicate to the wearer if fluid has moved beyond the edges of said distribution/retention
layer;
said pad shaping layer has an embossing pattern to channel and direct fluid in a
longitudinal direction, and;
said backing comprises a low density film which is adhesively adhered to said pad
shaping layer;
wherein said distribution/retention and said pad shaping layer have a stain length
ratio of 0.5 or less and said distribution/_retention layer has a saturation profile of 4 or

31) The feminine hygiene product of claim 30 wherein said liner is a laminate of a
through air bonded web of wettable, conjugate, polypropylene/low density polyethylene,
50/50, core/sheath, concentric fibers having a denier between about 6 and 10, wherein
said nonwoven has a density of about 0.03 g/cc and a basis weight of about 0.7 osy (24
gsm), and a film comprising about 94 percent iow density polyethylene having a meilt
index of about 5.5 and a density of about 0.9 g/cc and 6 percent titanium dioxide

concentrate.
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said liner is selected fromthe group consisting of nonwoven fabrics and

apertured ] s of nonwoven fabric and film said
distributio /rapegtq%nt ion layer is adhesively attached to said IPiCr'lré‘FIs9 Qi‘/"e"? and

conprises pulp and binder fibers; said transfer delay |ayer conprises a

fabric rmd@zgf  Ofhe %Mﬁkrﬁa%iéﬂeb&aauctio? clabh @A whérelr'Gaid iXer s A NBmintAS of fiinf

di stribution/retention r, and has a color treatnent to indicate to the

wearer if %{dﬁﬁ‘%“gﬂ?p. IARHSRY WiPa | 8bnd Pafted RAvVind HbOR'H TS Epércont

| ayer; sai ng layer has an enbossing pattern to channel and

direct flu,d in We‘rﬁrﬁé Gk, | t oéh 4 Ki Qsiqy’ﬁ?r'n?d'é? a |l ow
density fﬁ%‘dvﬁe%f’#nl s ‘ad es?@”e*ghaa%%tél{rggpte?éga?g pa shaB?ng ay(gr, wher ei n
said distribution/retention and said pad shaping | ayer have a stain length

ratio of 0.5 or less and said distribution/retention |ayer has a saturation

Wherei n se¥d |1 Ao Fitinik nyoie o8t Brerul ok St helde Ghat AR |
concent i CPApURRHRleRRE iR FLE bl Sol pféren sifburt or S FHSR.
nonwoven has a density of about 0.03 g/cc and a basis weight of about 0.7
osy (24 gsm, and a filmconprising about 94 percent | ow density

pol yet hyl e hayj ng a nelt index qf ahout .a densit f

g/ cc and 6§§er gﬁ\? ??'T"f'% YR Pﬁ%cté’g ﬁ@ﬂ%@?’@?&wmg g_??ﬁ"@ﬂ’ﬁg’ﬁ%’h%’fgr

hygi ene prigorlrllja(l: e g)]; thc_e_I aa%t"larpd %%oc\’\emsg ra%'dréo?n%n%els 'aggtrxt §0$ pgrcgr?{go%oeodo ;];ul;f) 'al‘uq1 10
percent polyethylene terephthalate/co-polyolefin, 50/50 core/sheath, concentric, 2.8

denier fibers, and wherein said distribution/retention layer has a basis weight of about

250 gsm and a density of about 0.14 g/cc.

35)  The feminine hygiene product of claim 34 wherein said distribution/retention layer
is slit longitudinally so that the product will arch upwards in use, improving body

conformity.

36) The feminine hygiene product of claim 35 wherein said slits are continuous or

intermittent and centered on the product.

37) The feminine hygiene product of claim 30 wherein said transfer delay layeris a
spunbond web of polyolefin fibers having a denier of about 2.7 and wherein said web has

a basis weight of about 0.8 osy (27 gsm).
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and nonwoven and is lamnated with a thermal bond pattern having about 8 to
12 percent_bond area and apertured to yield about 27 percent open area for
passage of WO9%5350 33) The fenini ne hygi ene product of cl ai SHEEHE n
said liner-is joined to the di stribution/retention | ayer with an adhesive

Clarm 50 by or e enihind Mtiens ol i e 37 el 3pl et ookt £

process ar&ﬁ'&@%gﬁﬁ‘"ﬁ@m 90 percent softvvood pul p and 10 percent

pol yet hyl ene ‘e/ co- pol yol efin, 50/50 core/sheath, concentric,
2.8 denier fibers, and wherein said distribution/retention |ayer has a
basi s wei ght of about 250 gsm and a density of about 0.14 g/cc. 35) The

| ayer 15 967 °Eheifn abbiohe Bt it %I"SI*@&E%@%?@ tpéhbdtabﬁx%é%?%‘ége
' ' b T 35
unr ol n S5V AR Srrgetsland Rimerses atolt B0 pereed) FerbpeLi BPedOmereant

duct he f h t of I 30 wh 'd
i b A it o
f ab 2 7 b h b ht of _ab 0.8 27
i F5o L Lk M B S0 e A s Sl

transfer d Ia Ia has a col or other than white. 39) The fem ni ne
hygi ene pPgGBé’f Q)ggéqcal m 30 wherein said pad shaping |ayer is nade by the
airlaid process and conprises about 90 percent softwood pul p and 10 percent
pol yet hyl ene terepht hal at el co-pol yol efin, 50/60 core/sheath, concentric,
2.8 denier fibers, and wherein said pad sha ing |ayer has a basis weight of
about 175485m Jhe famining hygiens peostat ofa:!arrgmgwhewo) said pad shapingilayer hagitwoe
product of claim30 wherein said pad shaping |ayer has two
layers of pulp, a first layer comprising about 500 gsm of softwood pulp and having a sine
wave embossing pattern, and a second layer comprising about 400 gsm of softwood pulp

and having an embossing pattern.

41)  The feminine hygiene product of claim 30 wherein said backing comprises a low

density, 1 mil, polyethylene film.
42) The feminine hygiene product of claim 30 wherein said backing is rose colored.

43) A feminine hygiene product comprising:

a body side liner, a distribution/retention layer, a pad shaping layer, and a
backsheet, wherein;

said liner is a laminate of a through air bonded web of wettable, conjugate,
polypropylene/low density polyethylene, 50/50, core/sheath, concentric fibers having a

denier between about 6 and 10, wherein said nonwoven has a density of about 0.03 g/cc
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| ayers of pulp, a first |ayer conprising about 500 gsm of softwood pulp'and
havi ng a sj| enbossi ng pattern, and a second | ayer co .S ut .
400 gsn1ofv§§?¥§%%h pul p and havi ng an enbossi ng pattern. 4?&[ 0&Bg -
fem ni ne hygi ene product of claim 30 wherein said backing conprises a | ow

density, |and hbaBiRlwéaighvdreibeut 0./7B8sy42a gsm)éhd Sﬁin*i\i::&ﬁ?héi_ﬂb @BBLPIPbrcbnQbw
claim30 wherein said backing is rose colored. 43) A tem nine hygi ene

"product  coagrsityipafietiiyldisivaving!s mdifiRdex 8f Sbdlit's.Hahd aenSit? BF aidltlo:
pad shapi ng Idz:ltger, a'?lyd a baackgsjheet, \Aﬁxerei n; said liner ftg aé arrioﬁ% gco d

through ai g pBRBAPFaMRIM Qfoxmtéoﬁl?éﬁraté,%}ﬂﬁfh’%é@ﬁitﬁ@ meﬁgawoﬁagdéé@% H&ﬂ@&et y

pol yet hyl ene, 50/50, core/sheath, concentric ers Vi ng ni er t ween

about 6 anghciR.g tWﬁérBerﬁ%dﬁd@@é‘@ﬁ&?gQﬁéreﬁ td5ied EBO@%??#%U&&&% é}éﬁg%ru t

and a basis weight of about 0.7 os 4 gsm, "and a onprrsing a

94 percent | ¢ pol yet hyl ene having a nelt index of about 5.5 and a
density ofpéi%\ggtg%g%hé’/ cc and 6 percent titanium di oxide concentrate,

o nated o {1 Sl bAB RS 0 5P Ao g b PP GRS el Y
i ner ana 18 A ot 8Rg B3 oo nerBor E0RHOLE plud 7 T8 g eff on
201200 4l o8l 231Gl 85D SN SR oL X el oar,
O o1 bRl NS 8 SBE S BE  R R o
T 1l 3 VP R P e o

90 percent_ softwood pul nd 10 percent pol yethyl ene
 ter opht hal SPENUGS GeDi5Fes. Tonaitdinal sifs;

a

said pad shaping layer is made by the airlaid process comprising a web having
about 90 percent softwood pulp and 10 percent polyethylene terephthalate/co-polyolefin,
50/50 core/sheath, concentric, 2.8 denier fibers, and having a basis weight of about 175
gsm and a density of about 0.08 g/cc with a longitudinal embossing pattern to channel
and direct fluid in a longitudinal direction;

said backing layer comprises a 1 mil, polyethylene low density, rose colored film

adhesively adhered to said pad shaping iayer.

44) The feminine hygiene product of claim 43 further comprising a transfer delay
between said distribution/retention layer and said pad shaping layer comprising a
spunbond web larger in the x-y plane than said distribution/retention layer and comprised
of polyolefin fibers having a denier of about 2.7 and wherein said web has a basis weight

of about 0.8 osy (27 gsm) and is a color other than white.
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50/ 50 core/sheath, concentric, 2.8 denier fibers, and having a basis wei ght-
of about 1 d a density of about 0.08 g/cc with a |ongitudinal
enbossi ng é‘?ﬂ?@%?‘?o channel and direct fluid in a |ongitudi ﬁﬁ?’l{f?&@éﬁ on;
sai d backing layer conprises a 1 ml, polyethylene | ow density, rose

colored fi} Rq@ﬁ?"*ﬁfé’?’%&ﬂgﬁﬁﬁﬁ&ﬁ&% )ad shaping | ayer. 44) The fem nine

hygi ene product o er co I sing a transfer del ay between

gi ene_product h | ansf e tw
punbond veb. | o 5% PREIRGR o G¥GpuRieldiionieer  BRY BTy Ryek a0 "D T

and conpri p, fin fibers having a denier of about 2.7 and wherein
said web héa{&zsﬁ%eats%g@éﬁght of about 0.8 osy (27 gsn) and is a col or other

e W e o S P BB P 5 S HEhGERE o A0, et o

vl a6t el Eym oAl e s b
Wherer n o ReTREOER afad SR 1AM el fortip 35 R G of BEEKD Bt

o 200Ut Oty SR R g Zobs IR GE i By SHEBE el ow
hermal * bORISI% PPYPRYIRRS RYInaLb TN Of FbGu 5.8 Aacbiie iy of SRR G lacAne -
i st 1 bt [ RPCERLHERLT (P CPRCHIRLR B FISOPHLE hesmaLbend PAAM JANNGS rmmde
by the airlaid praocess and conprises about 90 percent softwood pul p and 10

percent pdiRput B d3pereant BRRG area anNd-arertired r%riglﬁ,abyg! 20 petsieat apenarea for

concentric, 2.8 denier fibers, said distribution/retention |ayer has a
basi s wei Jrssage abids:250 gsm and a density of

said distribution/retention layer is adhesively joined to said liner and is made by
the airlaid process and comprises about 80 percent softwood pulp and 10 percent
polyethylene te_rephthalate'lco-polyolefin, 50/50 core/sheath, concentric, 2.8 denier fibers,
said distribution/retention layer has a basis weight of about 250 gsm and a density of
about 0.14 g/cc;

said pad shaping layer is a web having two layers of pulp, a first layer comprising
about 500 gsm of softwood pulp and having a sine wave embossing pattern, and another
layer comprising about 400 gsm of softwood pulp and having an embossing pattem;

said backing layer comprises a 1 mil, polyethylene low density, rose colored film

adhesively adhered to said pad shaping layer.
46) The feminine hygiene product of claim 45 further comprising a transfer delay

between said distribution/retention layer and said pad shaping layer comprising a

spunbond web larger in the x-y plane than said distribution/retention layer and comprised
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about - 0. 14 g|CC' sai d pad shapi ng Iayer is a web having two Iayers of pulp,
a first |ay i sing about 500 gsm of softwood pul p and 33&1 a sine

wave enb055|ng pa tern, and another |ayer conprising about 4 d@ 8gpars .
sof twood pul p and haV|ng an enbossing pattern; said backing |ayer conprises

a Loml. petpalbihs ﬁaemﬁtfwrs dlliier bPASot 2. P aRA whetdih 881aS fiod a IR RElgHY

sai d pad shapi ng | ayer he fem ni ne hygi ene product

further cogpap&ittss 6s§' fﬁ‘éirﬁfaﬁ@isaé’casf%@%ﬁ'%r@ stribution/retention

| ayer and said pad shaping |ayer conprising a spunbond web larger in the
X-y plane than said distribution/retention |ayer and conprised of

pol yolefin fibers having a denier of about 2.7 and wherein said web has a
basi s wei ght of about 0.8 osy (27 gsm) and is a color other than white.




