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The .present | hvention relates to fibrous cores which are used

to provide absorbent capagkke | PCREMEKEAL PRODOETS! | Y
“sani.tary napkins and pan?‘?Fé%&pgt_ﬁﬁt?@gmas?)sgir)gent fIPAbI’OUS cores
her er.n are particularly useful under circunmstances where the use

10 of © absorbent gelling materials and/or latex binders is not
desirabl e. ' ' ' BACKGROUND OF THE

| NVENTI ON A wide variety of structures for use in
catanenlaJsaftches Iﬁgﬂu&ﬁLdgiﬂ%nitary napki ns and
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sanitary napk1ns and pantiliners. The absorbent flbrous cores
‘herein are particularly useful under circumstances where the use
10 of absorbent gelling materials and/or latex binders 'is not
~ desirable. L
| ROUND OF THE IN .
_ A wide variety of structures for use. in catamenial articles
such as sanitary napkins and pantiliners are well-known in the
15  literature. In general, such articles comprise a fluid-permeable
_topsheet, an absorbent core, and a fluid-impermeable backsheet.
Typically, the absorbent core of such articles comprises cellu-
losic fibers of one type or another. Northern Softwood Kraft,
Southern Softwood Kraft, chemi-thermomechanical pulps, and the
20 Tike, have all been suggested for use as absorbent materials in
~ catamenials. Modern catamenials often contain absorbent gelling
materials, such as polyacrylates and starch;acryIate grafts, to
provide additional, absorbent capacity.
There is a continuing search for more economical, yet effec-
25 tive, absorbent core materials. Moreover, modern “catamenial
products, especially sanitary napkins and' pantiliners, are now
becoming available in ultra-thin forms. Such ultra-thin forms
provide additional comfort to the wearer, but require especia]]y'
effective absorbent cores in order to provide the desired absorb-
30 enqg'and protection from failure, in-use. In the main, current
~ultra-thin cores employ a mixture of cellulose fibers and absorb-
- ent gelling materials, as noted above.
However, there are drawbacks even to the modern ultra-thin
cellulose/absorbent gelling material cores. For example, the use
35 of absorbent gelling materials in manufactur1ng processes can be
problematic, inasmuch as such materials can be dusty and difficult
to handle. Moreover, absorbent ge1ling' materials can be
expens1ve Indeed, absorbent gelling materials were primarily
developed to absorb low viscosity fluids such as urine, e.g., in
infant diapers, and some types of absorbent gelling materials are
' REPLACED SHF 'f"l"S SG ' |
eet Has Been Replaced ¥ Description : paged ..... to paged . “

. M Clain(s) : paged .8 1o paged .. 2.
““ll“ ‘“I“ ml m ‘“‘ I} Drawing(s) :paged s to paged ..........
Wi Abstract  :paged to paged LT

DATD OF RECEIPT s




Typi.cal ly, the absorbent core of such articles conprises cellu-
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| apers, 3" Soappreéqoted théat t ebenr;'gw,geel énﬁlemft'l &s being absorbed in
diapers vs. catamenials is substantially different. Moreover,
diapers have much higher volume requirements and a much greater
feed for moving such higher volumes of liquids through larger
distances and heights in the absorbent core than do catamenial
20 products. ‘Thus, having given due consideration to these factors,
| it has now been .determined that cellulosic materials of the type
described hereinafter can very admirably serve as the absorbent
core in sanitary napkins and pantiliners. N
Accordingly, it is an ‘object of “the present - invention to
provide sanitary napkins and pantiliners having improved absorbent
cores. While the absorbent cores provided in this invention can

. optionally contain absorbent .gelling materials, it is a further
object herein to provide absorbent cores which function
sufficiently well, even when ultra-thin, that absorbent gel‘ling'

" materials are not required. It is a further object herein to
provide absorbent cores which have high capillarity in conjunction
with high permeability, as well as the ability to hold fluids
tenaciously. It is a further object herein to provide catamenial

" . articles whose absorbent cores do not require latex binder. These
and other objects are secured by the present invention, as will be
seen hereinafter.
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2 o not optimally useful with nore viscous |iquids such as nenses.
Fi nal WOs:Wﬁsgor mul ati on of ultra-thin absorbent pads prpnus92/0s64s or di nary

cel l.ulosic fibers and absorbent gelling materials often requires the
use Of |atex binders, which can anbunt t@®as nuch as 5 . 20% by wei ght
of the total cellulosic fibers in the core. Such bi nders are
necessary to provide strength and cBAXEROUNBEART to t he core during

manuf act uri ng Opei‘l'ﬁélﬁﬁara%% odl é&lewn‘éﬁémlcth%?osslmked quuéigns af ter
t he cores becor;g'brml S now, .

t he
devel opment of 'ABYA? b@#%g%{gy"ﬁeat’ﬁr Vﬁr@uf otbsoppent ar[}gglesl ﬁs %%fﬁribffij
napki ns and panere pnovore dfathe rfoliadngtUnited States patnrﬂsdmdabh‘een&xtent on

Idearm nEBSTﬁSSOQbﬂi‘égthEh s, ”ﬁntﬂﬁé‘%?'”?ssued 12/?5/82%59%32& %z?rﬁ
dapers: The ARl I G b e 1072688 XP5 )
issued 12/26/89; 4,889,596 issued 12/26/89; U.S. 4,898,642 1ssued
2/6/90; -U.S. 4,935,022 issued 6/19/90; U.S. Application 07/596,605
filed 10/17/90, issued as Canadian 2,028,977-5, 5/8/91; U.S.
10~ Application 07/596,606 filed 10/17/90, issued as Canadian
2,029,025-1, 5/8/91;.U.S. Application 07/596,607 filted 10/17/90, .
issued as Finland PA90-5502, 5/7/91; U.S. Application 07/625,776
filed 12/17/90, U.S. Application 07/625,775 filed 12/17/90; and
u.s. Apphcatwn 07/625,774 filed 12/17/90.
18 The preparation of other curled cellulosic fibers which can
be used herein is disclosed in PCT Patent Specification U.S.
89 01581 filed 14 April, 1989, International Publication No.
89/10446 published 2/11/89 by M. L. Minton.
_ The foregoing patents, patent applications and any patent
20 . subsequently mentioned herein are incorporated herein by
reference. '
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UMMARY OF THE INVENTION

The present invention encompasses fluid-absorbent (especially

vaginal discharge fluids and menses) wet-l1aid sheets comprising

25 -individualized curled cellulosic fibers, said cellulosic fibers
being mechanically refined such that at least about 30% of said

fibers have an average length which is .from about 20% to about

40% of their length when in their original, unrefined state.
Prefger‘ab'ly;' such sheets will have from about 50% to about 90% of

30 their refined fibers at an average length of from about 0.25 mm to
_about 1.5 mm. More preferably, such sheets will have an average
of from about 0.1 g to about 0.15 g of said refined fibers per
cubic centimeter of sheet. Most preferably, such sheets will have
35 an average thickness of from about 0.3 mm to about 2.4 mm. Such

sheets are prepared as disclosed hereinafter, and, after wet-
laying, are preferably dried by through-dir drying means.
_
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A1l ratios, ranges and proportions herein are by weight,
unless otherwise specified. . ' '

'DETAILED DESCRIPTION OF THE INVENTION

The present invention refines curled, preferably chemically
crossiinked and stiffened, twisted fibers and employs said refined
fibers in sheet form as an absorbent core in catamenials. While
the preparation of curled and twisted cellulosic fibers is known
in the literature, and means for.refihing various fibers by the
application of méchanica] energy are well-known, it is .not
believed that refining procedures have heretofore been applied to

curled fibers to achieve the benefits embodied in the present

invention. The following describes the procedures and articles of
this invention in more detail.

Fiber Mgggfgégure - The preparation of "suitable curled
cellulosic fibers from which one can prepare the refined, curled
and twisted cellulosic fibers used in the practice of this

invention is described in great detail in U.S. Patents 4,888,903;

- 4,822,543; 4,889,595; 4,889,597; 4,889,595} and 4,898,642. Use of

35

such fibers .in combination with absorbent gelling materials, and
means for manufacturing such combinations, are described in U.S.
Patent 4,935,022. Such patents are cited hereinabove in the
BACKGROUND ART section. Such preparations'typicaIIy involve the
use of aldehydes, such as glutaraldehyde, as crosslinking agents.

~ In addition, polycarboxylic acids can be used as crosslinking

agents; see the U.S. patent applications cited in the BACKGROUND
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- 3- , BACKGROUND ART : The
preparation of curl emismmmmhw keedssl i nked cel lul osic - fibers,

and_their use in vari ]"!l!tﬂmg Frt icles is described in one or
nore of -the foll ow ng ‘patents and patent \

appl i NOBMARST y 5. 47588, Issued 12/19/89; U. Sécqugﬂo%

i ssued 4/18/89; U.S. 4,889,595 issued 12/26/89; U.S. 4,889, 597

i ssued 12/26/89; 4,889,596 issued 12/26/89;-U.'S. 4,898, 642 i ssued

2/6/90; U.S. 4,935,022 issued 6/19/90; U.S. Application 07/596, 605
filed 10/ 17/ 90, AR seetdons heneingbene. 2 1328ild7be mppepcdated: thatsothey means

Do as ] O tropréfiing lother cUPIel7cOfulod RS te8krsaare SA86 dngih, and
, , -1, - U O, | C | , s
HeRingrs s "Hlsp S5, bRk REFRY £ dch 18 £Ri3 Abgppency

i ssued as Finl aftf
filed 12/17/90; propsrtigsphdyc be i subopkimeb 357 g@mpared willp the/ ove-ment ioned
U S. Applgcati opjiers52Referenté | @R 31dol beOFade to the various citations in

U.S. Patent 4,898,642 and PCT U.S. 89 01581 for other fiber types.
The curled fibers prepared in the manner described in the
cited references comprise individualized curied cellulosic fibers
" which are preferably chemically stiffened by means of a
10 . crosslinking agent. AS described in u.s. Patent 4,898,642, such
curled fibers have an average d}y fiber twist count of at least
about 4.5 twist nodes per millimeter an average wet fiber twist
count of at least about 3.0 twist nodes per millimeter and at
least about 0.5 .twist nodes per millimeter less than said dry
15 fiber twist count; an average isopropyl alcohol retention value of
' less than about 30%; and an average water retention value of
 between about 28% and about 50%. Highly preferred fibers have an
average dry fiber curl factor of at least about 0.30, more
preferably at least about 0.50. "It is to be understood that the
20  refining process herein does not substantially affect the
foregoing parameters, inasmuch as the process is carried out in
such a manner that there is 1little or no defibrillation of the
original curled and twisted fibers. Rather, the original fibers
. _ are, in general, reduced in length. On average, the 'oi'igina1
25 curled fibers employed herein have lengths ranging approximately
from about 1.6 mm to about 7 mm. After refining in the manner
disclosed herein, at least about 30% of the resulting fibers,
preferably at Jeast about 50%, more preferably from about 50% to -
about 90%, most preferably at least about 90% of the refined
30 fibers have an average length which is from about 20% to about 40%
-of the ‘Iength of the originé], unrefined curled fibers. Stated
otherwise, on average the unrefined fibers prepared by the
above-referenced processes will have lengths in the range from
about 1.6 mm to about 7 mm, whereas, after refining, the lengths
35 of the fibers will typically be mainly in the average range from
about 0.25 mm to about 1.5 mm. :
Fiber Refining - Once prepared by any of the aforementioned,
art-disclosed processes, the curled cellulosic fibers are refined



15 . The preparation of other curled cellulosic fibers which can

be used here| nis di mtmedlasmﬁ’%ld?at ent Specification U S. - 89
01581 filed 14 Aprl ernational Publication No.
89/104Qﬁggyh¢uﬁhed 2/ hAnton * pCIMesdwessdsi ng -

pat ents, patent appllcatlons an tent 20 subsequent |y nentloned
her=ei:n are incorporated hereln ref erence..
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sai d cel | ul osi c fligiQr 8. - being nechanically refined such that at
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‘10 . The 3% aqueous stock solution is diluted to 0.5% consistency
and flows through the Sprout-Waldron refiner using a gap setting
of from about 5 mils to about 30 mils, preferably about 2.5 mils.
(Note: The_Sprout-Ha]dron is modified by removing the equalizing

_ spring so that the gap setting remains constant throughout the

15 flow of the fibrous stock so1dtion.) Typical flow rate is 9-10
gallons per minute and the refining amperage is about 45 on a 25
hp. motor. (Use of the amperage term is a measure of the
mechanical energy imparted to the fibers during the refining.) A
single pass of the fibers through the gap is employed.

20 In an alternate mode, the curled cellulosic fibers can be
used in combination with crill, which is a highly refined southern
softwood kraft fiber having a Canadian standard freeness between
about 50 to about 100 ml. (TAPPI standard). Typically, the crill
comprises up to about 5%-10% by weight of the curled cellulosic

- 25 fibers. Addition of crill can impart desirable strengthening
' properties to the final sheets, and also can serve as a d1luent in
the sheets, for reasons of economy '
Following the refining step, the 0.5% aqueous slurny of the
refined, twisted fibers is further diluted to a slurry weight of

30 from ‘about 0.1%-0.2% for use in the Sheet Formation operation,

~ hereinafter. | : '
Sheet Formation - In general terms, the formation of ‘the
above-prepared refined, curled cellulosic fibers into sheets
suitable for use as the absorbent core in catamenials, and the

35 1ike, employs a Fourdrinier papermaking process with a standard
fixed roof forming technique, and involving vertical transfer of
the sheet across a through-air dryer. See, for example, U.S.
Patent 4,889,597. In the process, a breast roll is employed in



-4- The invention thus provi des sanitary napkins or
pantiliners Eﬂ leed d- | nper neabl e backsheet, a
fluid- perneable N d an absorbent core |nterposed bet ween

sai d tag,s% sheet, said core co Alg99r0k6d Sheet
noted a I'n an alternate node, the invention enconpasses
absor bent structures conprising a nonwoven scrimonto which is
cohesi vel y wet-laid a layer of ind vidualized curled cellulosic
fibers, said cel | ul osi:c i ber e|n nechanlcally refin such t hat
at | east the, Fanners koavy ‘§a¥'ﬁ? falr P sRaring fagialyd iptfgt A1 Ed\mrch i S
from 10 abopdpe2(%rdo thé)olrtke40%ouéve:meun'l ikenthdr maheffacture héi filtergi nal ,

f d stat f ' .
etk SR O L A A P

from about 0.253%her¢dh aﬁ@mugi\-sw yen\systep i eprlgysd. such
structurgs w || havin moredetaije the abovetddictitmdt aquabesls 10rryScanppising

said refined fipgpes aﬁtﬁ{t QU Ctocea%ﬁﬁ”%t E‘Z g wg@%,ﬂ et Fhea'r‘lflir?éﬂercurded

Most preferably, suc structures w sai d
cel lul osic fibefellulosin Aibpaye 16 hilokrraysedy ff?“bnﬂéﬁoob?a‘b Boxypf o the
papermaking machine onto a standard forming wire. An objective is"

to avoid fiber flocculation, which would result in a nonuniform
10 " lay-down of fibers in the resulting sheet. The distance between
| the top of the head box and the-forming.wire (the "slice setting”)

is preferably set at about 90 mils to avoid flocculation. The

dilution .watef can also be adjusted to avoid flocculation by

settling. As noted, avoiding flocculation results in sheets
15 having a substinti311y uniform distribution of fibers.

' Dewatering of the_sheet'is relatively rapid down to the 23%
level. A vacuum box is employed to remove any excess water from -
the forming wire, after which the sheet is transferred to a drying
fabric. Drying is accoﬁp]ished using a standard through-air dryer

20 ﬁith an air temperature of about 300°F. This results in a sheet
having about 3%-4% by weight moisture, which can requilibrate
(depending on ambient humidity) to 8%-10% moisture. It should be |
noted that the sheet is preferably not compacted during dfying,
since this interferes with the absorbency capacity. While the

25 sheet formed in the foregoing manner is quite absorbent and

' - suitable for 'use in many absorbent structures, it will be
appreciated that such sheets may be somewhat stiffer than desired
by the formulator of sanitary napkins and pantiliners. Using
standard techniques, the sheets can be calendered and/or passed

30 through rollers in an"S?'configuration to flex the sheet to the

' point that it becomes soft and pliable to the touch. This can be
repeated, according to the desires of the formulator.

It is to be understood that the sheets. prepared in the
foregoing manner -are higth absorbent and quite suitable for use

35 : in catamenial products. However, the sheets may lack strength for
some purposes, especially when moistened and subjected to
stresses, e.g., during wear by the user. In order to overcome
this problem, it has been determined that a thin scrim of



about 2.4 mm . Agaip, such structures, after wet-laying, are

preferably dried b B ¢ ng neans. 20 Thus, the
“invention also prti l@ ry napkin or pantili ner
co'rr'p‘rw zc,fg flui I backsheet:, a PCT/USOR2058450€er neabl e
t opsheet and an absorbent core interposed betmeen said topsheet -
angd ., said backsheet, said core conprigi-ng the absor bent
scrimlayer structure noted above. 25 | n yet anot her enbodi nent,
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such structure om a ge 0.15 g .
of said refinedlternative PB%"reés d@l‘c'&l!'ﬂﬂ,d devplvedfiogpings theys %tﬂ |aam | ayer.
More prefler-  the sceim yon Stupd ofathe eheetg! land osilgjettingr ThBaseqntamer age

thickness of scrim/sheet to vacuum. In this latter type of process it has been
noted that good‘"stapliﬁg” does not occur, and the scrim tends to
decouple from the sheet. '
‘The following Examp]es further ilIustrate the practice of
this invention, but are not intended to be limiting thereof.
' EXAMPLE ] _
Individualized, stiffened, curled cellulosic fibers are
prepared according to the procedure of EXAMPLE I of U.S. Patent
4,898,642 and are refined in the foregoing manner. The resulting
'slurry of refined fibers is formed into a tissue sheet having a
Basis Weight (weight per 3,000 ft.2) of 35 pounds. The sheet can
-be used, for example, in a tissue 1aminate having a central layer
of polyacrylate absorbent gelling material. Such laminates
typically comprising about 0.68 grams of the absorbent gelling
- material are useful as the absorbent core in ultra-thin sanitary
napkins. '

15

20
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Individualized, crosslinked fibers are made by a dry
cross'linking process utilizing citric acid as the crosslinking
agent The procedure used to produce the citric ac1d crosslinked
fibers is as follows:

1. For each sample, 1735 g of once dried, southern softwood
kraft (SSK) pulp is provided. The fibers have a moisture
content of about 7% (equivalent to 93% consistenc}).

2. A slurry is formed by adding the fibers to an aqueous medium
containing about 2,942 g of citric acid and 410 ml of 50%
sodium hydroxide solution in 59,323 g H,0. The fibers are
soaked in the slurry for about 60 minutes. This step is also
referred to as "steeping”. The steep pH is about 3.0.

30

. 35
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-5- From about 0.3 nnrto about 2.4 m As noted above, such struc-

tures, -after wet- erably dried by through-air
dryi ng means. IﬁT ferred node, such structures are those
}Nihg(rarewo%mml preferably, at |eastpEhoysr/gésys of the

avrng capi | Iary channel s are positioned such that their
capillary channels lie in the nacq ne direction of the structure.
The invention al so provides a sanitary napkin or pantili ner

cogprl Si Bg abf IstJl d- Th@p?il{@rab&r% ke sdvagiered g}wﬁtpmgﬁ@blte 40consis{ opsheet
and an absorbent core_inter
backsheet, said cort(? E%rﬁﬂ‘? Sr?%éggﬁpqpiah/ ab?\"&h?f@f The centr r}?’ﬁ?qaayer

structure noted abosierryzonsistencyt of d¢hiiei stgppeosbinedneith the carboxyhia hat the
scrim conprising thgg ﬂarEUn'cEr?trﬁit a'i"ﬁ‘eéhgf k’ﬁﬁ’ﬁ fﬁtri‘te m stepci Qs%? the

fluid-transporting contac referred
embodi meht, such ¥9MPL a9f§/ c"ﬂéi)] Ph‘"goragebfanPrquWer“ |"rj‘e Hibers aftér
charact eri zed by hacentoifaging.abkorthésnt exampbe Wabbutatt weight abo)ﬁtmtr'rc 50%

(preferably at |easf. aboHﬁthat off,[,ge f?ﬁhi&ﬁryanhwaﬁcose basis | f{€rs in

its scrim osrtrone slc capi r
P present in the f1berspafter ¥he initial centrifug1ng In

practice, the concentration of the crosslinking agent in the

10 . slurry filtrate is calculated by assuming a targeted
' dewater1ng consistency and a desired level of chemicals on
the fibers. .

4. Next, the dewatered fibers are defibrated using -a Sprout-
Waldron 12" disk refiner {model number 105-A) whose plates
15 are set at a3 gap'which yields fibers substantially individu-
alized but with a minimum amount of fiber damage. As the
individualized fibers exit the refiner, they are flash dried
with hot air .in two vertical tubes in order to provide fiber
twist and curl. The fibers contain approximately 10%
moisture upon exiting these tubes and are ready to be cured.
If the moisture content of the fibers is greater than about
10% upon exiting the flash drying tubes, then the fibers are
dried with ambient temperature air until the moisture content
is about 10%.
The nearly dry f1bers are then placed on trays and cured in
~an air- through drying oven for a length of time and at a
temperature which in practice depends on the amount of citric
acid added, dryhess of the fibers, etc. In this example, the
_samples are cured at a temperature of about 188°C for a
- period of about 8 minutes. Crosslinking is completed during
the period in the oven. ' :
6. The crosslinked, individualized fibers are placed on a mesh
screen and rinsed with about 20°C water, soaked at 1%
consistency for one (1) hour in about 60°C water, screened,
rinsed with about 20°C water for a second time, centrifuged
= to about 60% fiber consistency, and dried to an equilibrium
moisture content of -about 8% with ambient temperature air.
The = resulting 'individuelized citric  acid-crosslinked

Ve
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lie in the nachine—d%rectfﬁﬁ“bf“?ﬁE‘éanitary napkin or pantiliner. 20

The i nvention thusTBrng Qﬁ@rbent and fl ui d-handling means .

f or,_absor bent hyglen . ‘used in sheet or pad form

BaS|sw 30g28 Per- T [err]) typi cally w | pcrasge/o5645 from
-~ about pounds at a about 0.5 mmto about 150 ~ pounds

at:a thickness of about" 2 nn1_|n an optd gpal node, the 25 sheets can

contain from about 0%to about 25% by wei ght of cellulosic crill.

The inventiorcelllpsic fdbersnpae seefingl dnnthesiabone-descetibesk thanner, and

catamenial deviggssétned Nits 08V ek b Hdrithndla DPOSEANE %taermtu/sem

pessary types, r|S| | dual i zed rled cellulosic fibers

sai d cel | ul osi c,BaF e‘l’%‘gggl ﬂ€ Li%r&?m‘%%u |y ?%'fl ge'b’l'}ﬂh Y hApssage over

| east about 30%-061133i thef sheet fsdram e sasuitableader lusagishthehabsorbent core from
~about  29% to b f eir :length when in their

original, unrefi?'ng;gmfpatég gk ]tialperabl y _wherein from about 50%to

about 90% of said fibers have an.averﬁgﬁELBdélh of fron1about 0. 25

mmto about 1.5 mMMmipdividualized crb8slipkeér fiberefdrei tnhdbn bef a" ey idresls- fi bers

Formm "avai | oy Sining probbTUITLAREPL P14 80yl Gt aboohyl L SRR

Associ at es, | n{BTCA) as the crosslinking agent. The 1ndiv1dua1ized cross1inked
10 fibers are produced in accordance with the hereinbefore described

process of Example II with the following modifications: The

slurry in step 2 of Example II contains 150 g of dry pulp, 1186 g

of H,0, 64 g of BTCA and 4 g of sodium hydroxide. In step 5, the

_ : fibers are cured at a temperature of about 165°C for a period of

15 about 60 minutes.

The resulting fibers are refined and formed into’ a sheet/ -

scrim in the manner of Example II for use herein.
' EXAMPLE TV
Individualized. crosslinked fibers are made by a- dry
crosslinking process utilizing 1,2,3 propane tricarboxylic acid as
the crosélinking'agent. The individualized crosslinked fibers are
produced in accordance with the hereinbefore described process of
Example 11 with the fo]lowmng modifications: The slurry in step 2
of Example II contains 150 g of pulp, 1187 g of water, 64 g of
. 1,2,3 propane tricarboxylic acid, and 3 g of sodium hydroxide. In
step 5, the fibers are cured at a temperature of about 165°C for 2
‘period of about 60 minutes.
The resulting fibers are refined and formed into a sheet/
o scrim in the manner of Example II for use herein.
30 T o MPLE V

20

25

Individualized crosslinked fibers are made by a dry

crosslinking process wutilizing oxydisuccinic acid as the
crosslinking agent. The individualized crosslinked fibers are
produced in accordance with the hereinbefore described process of
Example Il with the following modififications: The slurry in step
2 of Example II contains 140 g of pulp, 985 g of water, 40 g of
" sodium salt of oxydisuccinic acid, and 10 m]l of 98% sulfuric acid.
The resulting fibers are refined and formed into a sheet in

the manner of Example II for use herein.
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- 6- 2617 N. Sunmit Street, Appleton, W 59414, According to this
definition (at page mnssménuasn%aﬁ meedof Refining is to alter the

fiber structure by th lﬂ"% fhenergly i nI t he presence of

wat er . hani cal chem cal pulps to

fi bers“f‘?1£¥%?a way as heet properties.” @&}dSQ’MM
Doshi (ibid. at 69) indicates that some_of, the changes in fiber
properties associated with refining | ude internal

fibrillation, external fibrillation a AP shorteni ng. Doshi

states that the concom t t] neratl?mes" or "crill"™ 10 _
material is virtual A§d M‘n&ﬁ ecrosslinked fibers gre Madee bndey swowd t hat.
the refining promtssmlaagi pecess utilizing icstidesiagiedast th@l Rrdisd eniQhg

preferably, to Q{éﬂtd’an? 9§dwh%bﬂﬂt@”9s the catijﬁtratffgg Z'ien'cltjjl Jgg{i&ﬁﬁrabl y

avoi d, the formation
proporti 8ns her EYgssiinkedy fiheyst anes produgedesin ot arsomanse spettihf i dhie

DETAI LED DESCRI RérePhbétord HﬁstﬂiB‘TFmess of Example ITHAitRr eREo11dWMAGLI ON
refl nes curI ed, m&fﬁ’tiggﬁgny thﬁe scl rr)/ as described in step 2 of Example II
contains 200 g of pulp, 7050 g of H,0, 368 g of sodium sulfate and
368 g of citric acid. The steep pH is about 2.0. In step 5, the
10 - fibers are cured at a temperature of -about 165°C for a period of
about 60 minutes.

The resulting fibers are refined as above and formed into a
sheet/scrim having a Basis- WEIth of about 83 pounds. After
softening by passage over S-rolls, the sheet is suitable for use
as the absorbent core in a pant11iner

EXAMPLE VII

~ Individualized crosslinked fibers are made by a dry cross-
linking process utilizing citric acid as the crosslinking agent
and sodium hypophosphite as the catalyst. The individualized
crosslinked fibers are produced in accordance with the herein-
before described process of Example II with the following
modifications: The slurry as described in step 2 of Example II
contains 326 g of pulp, 138 g of sodium hypophosphite, 552 g of
citric acid and 78 g of NaOH .in 10,906 g of H,0. In step 5, the
fibers are cured at a temperature of about 188°C for a period of
about 6 minutes.

The resulting fibers are refined and formed into a sheet/
~ scrim having a density of about '0.125 (at 0.1 psi pressure) and a -
capacity for sheep’s blood of about 8.0 grams blood/gram of sheet.

- Such sheets are useful at various Basis Weights in sanitary
napkins and pantiliners. _

The preparation of sanitary napkins, pantiliners, and the
like products, using the “aforesaid sheets or, preferably,
sheet-scrim combinations comprising the refined fibers involves
interposing one or more of said sheets between a fluid-permeable
topsheet and a fluid-impermeable backsheet. The manufacture of
such products is well-known in the literature and commercial
‘practice. The following is included herein for the convenience of
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crosslinked and stiffered; tw sted f| bers and enpl oys said ref| ned
fibers in sheet form ﬁeemas&b&me core in catanenials. Wile 20 t he

preparation of curl em““mm ceI lulosic fibers is known in the
liter d nean various fibers by t Ry 5
appl i 32#?5/8’ nergy are well-known, it US92/0564 - -

bel.i_eved t hat ref| ni ng procedures have hqr etofore been appl | ed to
curled fibers to achieve the benefits enbodled in the present 25

i nvention. Theggeol #mmnaoelew | faecting Wu@ﬁﬁﬂ@f SfopaREdtardndC sk Heet
this invention |r}§n?r.§ detail. _ Fi ber Manufacture - The
bl e

pr.epar at i on curled _ cel IuI osic fibers fromwhich one
can -prepare the r ef Eluid, Recediving Topsheets anthe: finiisbed @etiallesdieretn lace s used

in the practi cepQh | SCr
s Mhareastt of &éu witha fluid ﬂa&efumgrtowh&% slubﬁctob%hggiggge fﬁﬁhgw 506:

and 4, 898, 642, e"'B'f‘“”'“ﬂs “hi‘é'hcﬁ"?l l?é'Fg”aH]-’bo%BSW?m’wQ% aﬁgﬁpbent
gel ling mat eri apermeabi@. Topsheetrematerfiats mafiufthet typerg empioyed obi thei ons,

are described i _ P! 2 cited
her ei nabove in ?‘F\agt%% of "Bxicﬁ@&@t& nA&ﬁ%g%% ?reﬁanséb‘:kbepal%eftg&o;sr gtgelqg)ns

typi cal |y i nvol 4escriked in the Patﬁ%feuﬁeramf@hycfﬁ example.aaccording, t9 dbeyde, as
crosslinking agpricess of U.S. Padtentidel3edBas, pmibiane tandy ISmethyciaphsiican, be used

as -crosshpnki ng1982, a samp?geb'}t %her?ugﬁlatsg'?c ula\?emg?t fﬂ& ?PFH hﬁﬁt cﬂn&i(&kt ed in

t he BACK ND
polyethylene film is heated above its softening point. (The

softening point is the temperature at which the thermoplastic
material can be formed or molded and is less than the melting
point of the material.) T_he heated thermoplastic material in
15 ©  sheet form is then brought into contact with a heated forming
' screen. The forming screen is preferably an apertured wire mesh
screen having the desired aperture size, pattern and
configuration. A vacuum is used to draw the heated film against
the forming screen, thereby forming the film -into the desired
20 pattern and having the desired hole sizes. While the vacuum is
still being applied to the film, a jet of hot air is passed over
the film. The hot air jet perforates the film in a pattern
corresponding to the pattern and size of apertures in the forming
screen.. . B -
' Fluid- -permeable topsheets prepared in the manner of the
Mullane et al patent are conveniently referred to as "formed
films". The caliper of 'such films is important since, if the
caliper is too great, liquid may accumulate in the apertures and
not readily pass there through. For the manufacture of absorbent
articles such as diapers_, ‘catamenials, incontinence articles; and
the like, the topsheets typically have a caliper of less than
about 0.075 cm, or preferably less than about 0.064 cm.
Another formed-film sheet material useful as the topsheet
herein is the resilient, 3-dimensional web exhibiting a fiber-like
. appearance and tactile impréssion, comprising a ﬂuid-imperviious
-plastic material, with said web hav'i'ng a multiplicity of
apertures, the apertures being defined by a multiplicity of
interﬁecting fiber-1ike elements, all as disclosed in U.S. Patent
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-7- ART sectlon ‘herei nabove. It will be appreciated that other

neans. f or -piThiy &k ed |l ed cellulosic fibers are al so known,

and such fi b ﬂiﬁ used herein, although the fluid

absor hen e suboptimal as conp | e .
ﬁ%ﬁ"&?ﬁéd %ﬁuﬁilﬁ%gvari ous

above-Y¥@ fibers. Reference can al so be

citg.ations in : U.S. Patent 4,898, 4%z and PCT U S 89 01581 for ot her
fiber types. The curled fibers prepared in the nmanner descri bed
in the @, wplswf quaal:esﬂdcqtmus%ﬁ 'Rﬁbu‘!tdsla| 1982d criel ®ddér!dndl OSi C

L oCTS, i ng. aBsoRSOREE! PO £ ERL B SuRbhrhk SIS ok g8t * 10
curled fibers Asstias suchr agepodysthyiens, polvoropydene, BVC,a@mnd cthet 1ike,
about 4.5 tw stanao%ﬁ wwnbm bR’ y3E AnerAESroemt fplrbarctws%kh as
count of eas 3. nodes per mllimeter and a | east
about O%twst %\ g*ﬁ?e a'fﬁh‘?ié‘f r less than said dry 15 fiber tw st
count ;- an aver age iYebparophér aypolod| foreed fiilmrsheet metefial useful lhessint han
about 30% and {3n Y& BEE WRUE'S, " PRENt! Q00262188 Ahompson, December 30,

1975, and consists of hydrophobic polymer films having holes which

, are in the form of tapered capillaries. These “tapered capillary"

10 topsheets are also known for use in absorbent articles, including
adult incontinence articles. They may be prepared from viarious
hydrophobic polymers, as mentioned hereinabove; typically, low
density polyethylene having thickness of from 0.0025 to 0.005]1 cm -
is employed.

Reference to U.S. Patent 3,929,135 can be made in order to
further visualize tapered capillary topsheets. In use, the apices
of the capillaries in such tapered capillary topsheets are in
contact with the underlying absorbent core material. Generally,
tapered capi.llaries are in the form of a frustrum of a conical |
surface, but it is to be understood that any generally tapered
structure, such .as a frustrum of a pyramid or the like with a
triangular, square, or polygonal base, is within the term "tapered
capillary”; circular tapered capillaries, however, are used in
this description for convenience. It is also to be understood
that the tapered capillaries can be asymmetric (i.e., the angle of
taper on one side can be different from that on another side) and
that the'angle of taper can chénge continuously (i.e., be curved)
over the distance from base to apex. In the latter case, the
angle of taper is defined as the angle of the tangent to the side
of the capillary at its poiht of minimum apex opening dimension.

The angle of taper suitable for use in topsheets accqrding to the
practice of this invention is from about 10° to about 60°.

Base opening dimension of the capillaries is defined as the
maximum open measurement in the plane of topsheet at said tapered
capillary. Apex opening dimension is defined as the maximum open
measurement in the apex of said tapered- capiﬂary, which apex is
remote from the plane of the topsheet. When the tapered capillary
is in the form of a frustrum of a conical surface, the base and
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bet ween about 28% and about " 50% H ghly preferred fibers have an
average dry fiber cupl dattifiBesd Replacieast about 0.30, nore
a}

pref.erably at Ieast m M%‘m Ll s to be understood that the 20
refini substantially af

foregogﬁ’g”g ters ll e process is carrie 9 &2645
sush-a manner that there is little or no defibrillation of the

original curled and twisted fibers. Ratht - the ori gi nal fibers
are i n gener al On av -original 25

, educ [ aqge,
curled fibers eﬁBF%f@ﬁ"ﬁ'@r 8?’??"%‘3‘3 F'é‘??gtrﬁ§pet‘:§h‘§ﬁ Pig té‘ﬁp 338 fdtnater and
from about 1.6 rthetapexbdiameterm Bage &iametei namlg apex tdiamet®rnere herein-

di scl osed herei ftgft |&ast u"ftlé?l‘:ﬁanggaﬁ?f Wit " %ég%&bgbfqggg/ [opening

. preferably at |east about. feferably |
about 90% nost 9 'F'%Fé?’hlﬁf‘?/ aaﬁxwesgt"gawmsm% of the refined 30 fibers

have an d@verage | enJhé tapewedd capifllam apeudi et o sabdiamétdto which willof the
l'ength of “the Ora’lgdv}“éili?uiunéffr‘fegﬁﬁryCHSJ q’r&ﬂ Qgé urﬁ{éhgg the topshedf 15MW se.

on average

above- r ef erenceg ?)r'H@éE'B’éggvﬂhsP”WeC?%gtm ,ane:g Htiapeteye is rfnem about
about 1.6 nm to0a00Mto 7about 0,60 cdash (9L0X0 to €264 r&ntiniaee&)enai-mré%‘iy of

about
tOhSSf |mt:1e{s \émblol tf“{lpgﬁé’dtl ¥.00% €3 aBbot b@oﬁﬁcﬂ\é& 32?&886'%& c"é’"g}f%aﬂed by any
of the af@rerrent i ondhe tapered capitlany shasesdirmster dssseelected tuursatisfy =
cel lul osic fibertaoadratérdi nethe first of these is the subjective feel of the
surface of the topsheet which contacts the skin of the user. It
has been discovered that polyethylene can be made to exhibit
pleasing, cloth-like, non-waxy attributes when the base diameter
15 is within the range from about 0.006 to about 0.250 inch'(0.015 to
0.635 centimeter). Preferably, the base diameter should be within
the range of from about 0.030 to about 0.060 inch (0.076 to 0.152
centimeter). The second criterion is that the capillary base
diameter be small enough to allow an expected liquid droplet to
bridge across at least one capillary. This criterion is satisfied
by the above dimensions for disposable diapers and sanitary items.
The height of the tapered capillary is ~defined as the
distance between the outermost surface of the topsheet (i.e., that
surface which normally contacts the skin of the user) and the apex |
of the tapered capillary. This height, of course, depends upon
apex diameter, base diameter, and angle of -taper which have been
- selected as hereinbefore described. The height of the tapered
capillary should provide a structure with a minimum tendency to
collapse in use. The characteristics of the material of con-
struction of the topsheet in large measure determine - suitable
ranges for the height. When the topsheet is low density poly-
ethylene of from 0.001 to 0.002 inch (0.003 to 0.005 cm) thickness
and apex diameter and base diameter are in the preferred range,
“and angle of taper e is in its critiea1'range, the height of the
'tapered capi]lany can be from about 0.003 to about O. 159 inch
(0.008 to 0.404 centimeter)
A state of relative dryness on the surface of the topsheet
implies that' most of the 1iquid which contacts the topsheet is
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- 8- E to prrh h?arc used in the practice of this

i nvention; see In a typical process, ah
~aqueous stock corrprl EJ wei ght "of said fibers and 97%
by wei isp Spr out - V\al ai | abl e
as Spr‘gat-aggg‘r) singl e disk ref| ner (avail abl e Wg% p%ers :
Canpany, Inc., Mincy, Pennsylvania, Mdel : 105A- LAB) using a :
deknotting di sk of the 17804-A type. ~Ihort- antly, it is the

P et Ve o e BRBRC T I Ghoaborbie cremene gL b ShE0, (1 000,
solution is di Iimp'kidsttha E%tcarsehiieénd:;op'let of ﬂmrdd'nﬂlcnﬁad:thhdtllgfth'ehel t.o
B b0 SERREE B0 5 GAREEL 1Ot base qfinist o ¥ b5 10
is modified by ‘gEﬁﬂﬂ-\hg fhis &ﬁ}aqu PE%}"‘S can besthe aghigved H&tth@hlsﬂngap
setting & emai-narenr(thanireahoH Ubbotépshiet that exists between the bases of
the tapered capillaries) is maintained at a minimum. The minimum
limiting value is the case where conical tapered capillaries or
‘pyramid’s tapered capillaries are provided in close packed array
(where the periphery of the base of each capillary is in contact
10 on all sides with the periphery of the base of adjacent capil-
- laries). The preferred arrangement of minimum land area tends to
‘insure that an individual droplet will contact at least one
tapered capillary. A preferred arrangemeni: in disposable diapers
is where the tapered capillaries as hereinbefore described are in
ordered arrangement with from about 30 to about 1500 tapered
capillaries per square ‘inch of topsheet (5 to 231 per square .
centimeter).
Tapered capillary sheets can be manufactured in any of
severa’l ways well known in the art. One particularly suitable
" method 1s to provide a heated mold with male elements of the shape
and arrangement of the desired tapered capﬂ'lanes (hereinafter a
pin mold). Each male element is secured in such a fashion that
its apex extends away from the base of the pin mold. A portion of
sheet material is brought into contact with the heated pin mo]d
"between the mold and a resilient backing plate. Pressure is
applied to the combination of mold, sheet and resilient back plate
~ and tapered 'capi]]aries are formed in the sheet to make the
~ tapered capillary topsheet. An alternate way of constructing the
topsheet is to subject a portion of 'quuid_-impérvious material to
vacuum forming over an appropriate mold. After forming tapered
capillary sheets in one of the aforementioned ways, it may be
necessary to physically remove material from the apiées of the
capillaries so as to insure that the apex diameters are the
desired value. Such removal of material can be accomplished by,
for example, subjecting the apices to _contfo'ﬂed abrasion or by
- heating the formed topsheet so as to melt open the apices. See,
also, U.S. Patent 4,629,643, Curro and Linman, December 16, 1986,
for a microapertured polymeric film with improved tactile impres-
sion, which can also be used in the practice of this invention.
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15 fl ow of the f|brous ﬁgedsol ution.) Typical flowrate is 9-10
gal l ons per m nutﬁu ng anperage i s about 45 on a 25
hp... motor. (Use B age term is a neasure of the

mechapj rgy | fibers during the refpﬁm@gms |
si ngl S‘L‘Egi’&f%? the fi bers through the gap is enployed. 20 In an

alt-ernate node, the curled cellulosic fibers can be used in
conbination with crill, which is a highlygrefined southern sof t wood
kraft fiber having a Canadi an standard freeness between . about 50 to

about 100 nl. (TAPA dtighljapriferiiedpi dhbidypennieabler i iformed-film topshedtses up
10 about 5% 10%hur 4T G¥chOLar B8 EhibAch GR! tHel BPACKICO of this! iRinEs

Addition of cri sira ren heni_ng lF‘ro?ertles to the
Jyiye

final sheets, atdd H@Bs%daﬂ“s@fsvegéfse“& 4%1315%%”% et al, Lnd@8%s, for
reasons of ecorumdy.reference can be Fmideovtongtliahe patdritnitog further tazeisk 5%

aqueous gl urry mr{‘@%‘““ 0? thé?ht ab S%ﬁé&%g%%' bers is further diluted to

a slurry wei ght for use in the Sheet
Formati on operationih general {grme; nHfie chopsheets provided byoleS.Fhatent on -

In general tern;463/048 hr designed abt tamdy to prov1dabi)‘desilfabwrcedth ke ned,

absor bent cor o VAU MRS ButSeRE Jn substaptid¥ly Wfinl SRl | F,
paper neki ng pr cess. w’rhw.atwbmruade of pTastﬁan%@Fve @ﬂrﬁnﬁgsitrébhm que,
and i nvolWi ng vgﬁhy,cab]igtqa@f"eappeﬁrance the sheet across a through-air

dryer. See, for %ﬂgp Egl"lﬁ pr%ferred topshgéf eﬁ}ttef‘lia%gt n 7l:be slugc%nr&%bprocess,

a breast roll is e
described as being a macroscop1ca11y ‘expanded three-dimensional
plastic "web" having at .least one visible surface which appears
substantially non-glossy when exposed to light, substantially all
15 of said visible surface exhibiting a regularly spaced, microscopic
- pattern of discrete surface aberrations, each of said surface
aberrations having its amplitude oriented perpendicular to the
surface in which said surface aberration originates, each of said
surface aberrations hav1ng a maximum dimension of less than  about
6 mils, as measured in a p]ane oriented substantially perpendicu-
lar to its amplitude, whereby said surface aberrations are not
discernible to the normal naked eye when the perpendicular dis-
tance between the viewer's eye and the plane of said web is at
least about lz'inches, each of said surface aberrations also being
free of planar areas which are large enough to inscribe a 4 mil
'diameter circle and so spaced relative to all- adjacent surface
aberrations that the maximum diameter of any cifcle_which can be
inscribed on any planar surface .intermediate said surface
- aberration and said adjacent surface aberrations on any portion of
said visible surface is less than about 4 mils, whereby anyhlight
_incident upon any portion of said visible surface is diffusely -
reflected into a multiplicity of directions by said surface
aberrations so that said visible surface appears substantially
non-glossy. '

The ‘045 topsheet materials can have at least a portion of
said surface aberrations comprising protuberances projecting
general]y outwardly from the surface, and can have at least a
portion of said surface aberrations comprising depressions
prbjeciing generally inwardly from the surface of said web.
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- 9- the manner known in the art for preparing facial tissue,

filter paperthnszsnebmmgebﬂﬁ@g]aced However, unl i ke the manufacture of
filter paper, H!ﬂﬁjmgmmguel n i's dried without substantial

pr ess X r at gh-air dryer systemi

I'n rm%gstfé’{“&ﬁ‘ the a d aqueous slurry conplf?lgpjﬁgmms - from
ahout 0.1%to about 0.2% by wei ght of the refined, curled . ‘cellulosic’
fibers is introduced fromthe head box ©fl1% he ~ paper maki ng machi ne
onto a standard formng wre. An obkectlve IS to avoid fiber .

f1occul ation, whi chTheoBarufagkuge of khese,grefearred ipasheets capbejaehieyed fibers

in the resul tingy siseetof aTmndmgt aateeerbeawveeqyucture, shgerte@myf riolbed head
500" LAty G0 pEbiEs SSUALARce abarretiahs VTR Yoot o
be adjusted to Kknyckles! ancthexsupperbymember. (The preparation of such sheets
- 5 is described in great detail in U.S. Patent 4,463,045, and their
method of preparation - forms no part of this invention.) In
general, the resulting surface aberrations correspond to the
knuckies of a woven mesh support structure which directly contacts
the visible surface -of said plastic sheet during product1on
10 thereof. .
' In a preferred manufacturing method, the woven mesh support '
structure which directly contacts the visible surface of said
topsheet is comprised of filaments having a diameter between about
one and about two mi]s_énd a mesh count between about 160 fila-
ments per lineal inch (2.54 tms) by 160 filaments per lineal inch
(2.54 cms) and about 400 filaments per lineal inch (2. 54 cms) by
400 filaments per lineal inch (2.54 cms). ,

Preferred topsheets herein are those wherein said surface
aberrations have an average amplitude of at least about 0.2 mils,
more preferably at least about 0.3 mils. Most preferably,
topsheets having an amplitude of.each of said surface aberrations,
as measured perpendicular to the surface in which said surface
aberration originates, within the range of about + 20%, desirably
+ 10%, of the average value of the amp11tude for all adjacent
surface aberrations are used. .

~ "One-way" formed-film topsheets.whdse backfaces are treated
with hydrophilic latex are described in U.S. Patent 4,735,843,
Noda, April 5, 1988, and these can also be employed herein.
—~1In addition to the sophisticated apertured materials men-
.tioned hereinabove, the practice of the present invention may also
be undertaken with hydrophobic sheet materials having simple holes
punched there through. '

It will be understood from the foregoing that the aforesaid,
preferred, "sheet" or *film" materials used as the topsheet in the
practice of this invention are substantially different from
fibrous nonwoven materials, which are characterized by a large
number of fibers which overlap each other throughout the thickness
of the material. Moreover, the formed-film topsheet materials
used herein are made from materials (preferably, hydrophobic
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settling. note . avoiding flocculation results in .sheets 15

havi ng a substantla taceldbutlon of fibers. , T
DeWaterlng of the sheu Iy rapid down to the 23% | evel .
A va s enplo any excess water frgetrusoasosedst e
form%ér%?%si after which the sheet is transferred to a dry|9ng

fabric. Drying is acconplished using a standard through-air dryer 20

with an air tenperature of about 300F._ pphis results in a sheet
havi ng about 3% 4% by wei ght noi sture, V\z)ni ch-can requilibrate

(dependi ng on gepin6ptas o qbbwn)erw SR ST Shuete. provideoukd Erean-

Snce this int afnggftr@' e BAR-ES g b COMBRIEERR L ' Uil T, use.
sheet forned Sich topsheetsrEryoiwed] nahnkibroyss toqshqeéS) a&islorﬁsermﬂd&!‘ﬁdl _

suitable for Uﬁﬁirbﬂﬁwyhﬁb%ﬁﬁ?ﬁm% oh' WGktucesnts)t eVd.,! BEBROSPERSE,

appreci ated that]s ch s ts nay e somewhat stiffer than deS|red

by the Pornul a¥ei! -krowa, W -napki ns and pantiliners. Using

standard techni quelt wiht aéhedlES apmcwedathartdéfb@duandﬁrmovglaswesh@ms

through roll ergadefigh materfIdf kﬁﬂﬂﬁtp@i‘){éﬂi{ dnéy go etamt Fends

point that it becones oft g ? ouc |s C%ﬁ

repeat ed, accofth ¢§™ vYH’ée ey FE'E'“E(')'F 3 hé“?i F%I"é? I“S and pantiliners, | jg {g

be understood aihsuth€ibrvasttopphestarcan atsotbeeused hereint or egoi ng nanner are
hi ghly absorbent aggyduidsgrgysh! 2Bl f Gonliifndthfitm, 'frgggﬁé&nﬁﬁa&a.tuﬁgoducts-

However, the sheets may | ac reng SO ur poses
especi al | y whehkichppran obeg u herRineciinjude,y for exam H*esé’é%"“é g.
during wear byntriabsorbent fibrousr der fitamentousometwork sheets which are

aqueous-fluid-permeable by virtue of a mu1t1plic1ty of ho]es or
channels passing therethrough. Such sheet materials can be
15. prepared by methods well-described in the patent literature. For
- example, according to the process of U.S. Patent 4,636,419, Madsen
et al, January 13, 1987, sheets comprising a network of ribboned
filaments of two dissimilar chemical ‘types, and with two
“dissimilar melting or softening points, are contacted and cooled
to allow the formation of a network sheet characterized by said
different transverse and longitudinal polymer materials. Such . .
sheets can be used in the practice of this invention. :
Another sheet material useful herein is the formaminous net
comprising a reticular network of polymeric filaments, said net
comprising two arrays of filaments oriented at a displacement
angle of 20-90 degrees. Reference can be made to European Patent
" Application 0215417, filed 06.09.86, Sneyd et al, to further
assist visualization of this sheet. The aforesaid sheet materials
can be prepared using bydrophobic plastics such as polyethylene,
polypropy1ene, PVC, and the 1ike, and are well-known for use in
absorbent products such as catamenials, and- the like. Such sheet
materials typically have a basis weight of 0.5-5.0 ounces/yd?
(0.0016 g/cm? - 0.016 g/cm?), a caliper of 5-25 mils, an open area
of 30-80% and a mesh of 20-40. Conventional nonwoven topsheets
can also be employed. :
Backsheet - The backsheet is conventional, and can comprise a
f1uid impermeable polymer sheet, for examp1e polyethylene or
" polypropylene, that is thin enough to be flexible. A polyethylene.
sheet 0.001 mm - 0.5 mm thick is typical. Flushable or
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this problem it h been deternmined—that a thin scrim of

- 10- conmer Hauhb h&dnonmoven extremely porous,. very |ow

basi s wei ght m, such as AMOCO D2 scrim for exanple,
cu

can b | ai d rm ng wire of the Fo%@fmg%%mgfter

whi che\"ﬂe""’“z251 . refined, fibers are formed into a sheet on top.of

‘the:5 ~scrim During formation of ﬁhp sheet on such a scrim snal
anounts of the flbers pass through the sg imand attach the sheet
to the scrim bypg amn%akeﬁgersﬁ&tso dafl_1d180a1He fseds! ARG Nt

Preparing the s e cr| t rocess 1s preferr
al ternative prdRa® i h%ii g"ehgol ve form ng the sheet, placing 10

the scrimon top m_g@_mmwjﬁmt iabgprbérte sntesaﬂu'remgherem

scri fﬂget good ‘dgfﬂonai'(} L Bl bR R FroP(RBCHR tnelS 138

from tt{\;msmepflace on or near the user’s body to a]]ow the structures
to perform their intended function. For example, sanitary napkins
can be provided with glue stripes facing outward on their back-
sheet in well-known fashion. Various pins, clips and fasteners of
) well-known types can optionally be employed.
10 ‘The following Examples illustrate the use of absorbent sheets
prepared in the manner of this invention in disposable saﬁitary
products.

decoupl e

EXAMPLE VIII

A lightweight pantiliner suitable for use between menstrual
periods comprises a substantially rectangular pad having a surface
area of about 117 cm? and containing the sheet/scrim of Example VI
herein_as the absorbent core. The sheet is interposed between the
formed-film topsheet of U.S. Patent 4,463,045 and a flexible
polyethylene backsheet. The pantiliner functions to absorb:
vaginal discharges- without the need for absorbent gelling
materials. | '

15

20

EXAMPLE IX

A catamen1a1 product in the form of a sanitary napkin having
two flaps extending outward from its absorbent core is prepared
using the absorbent sheet of Example VII,. herein, per the design
of U.S. Patent 4,687,478, Van Tilburg, August 18, 1987. The
absorbent core comprises a sheet/scrim having a Basis Weight of
. about 150 pounds. The nonglossy sheet of U.S. Patent 4, 463 045 is

used as the topsheet.

25.

30 XAMP

The preparatidn.of a thin sanitary napkin is as follows. An
absorbent core is prepared in the manner of Example VII at a Basis
Weight of about 150 pounds. The core is cut to a size of about
8.0 in. X 2.75 in., and is placed on top of a slightly larger
piece of polyethylene backsheet. An additional piece of tissue is

positioned on top of the_core. The formed-film topsheet of the
type disclosed in U.S. Patent 4,463,045 is coated evenly on its
underside with ca. 0.03 g -of a latex adhesive, and excess adhesive
is wiped off. The topsheet is rolled with a glass rod to ensure

35



The follow ng Exanples further illustrate the practice of 15 this
I nvention, but are not intended to be limting thereof.. '

EXAVPLE | ' | ndi vi dual i zed, stiffened, «curled cellulosic

fi ber o 93/82251 prepared according to the procedur ecyfusotréseus | of

U S. Patent 4,898,642 and are refined in the foregoing manner. The
resul ting 20 slurry of refined fibeps is formed into a tissue sheet
havi ng a Basi s Wi ght (weight per 3,000 ft.[err]) of 35 pounds. The

sheet Icaln good dbﬁtdt%feﬁnd peéperx sppllication of adbesive) amﬁmabpsﬁéav!i"s? a such
Caninates - then-glgead an 3o/ tle Ibfhe-BraRTestone $Ssebt; AbR o 1

gel l'ing goodracenei chonding, udbe utorsheehelhpueiohter wishe ai mieget ref- t hin
T‘ag! taay g cf]exﬂﬁﬁg.'-”_?he assembly is sealed together to provide the overdWPLE ||
) ndal vi du lze

crosslin . fiber Le dr
crosslinking FW' 8%‘5%%9]1#??&???@"8 @P?E"‘%&i dcggg@ﬁﬁp#sgsl i n%t?ﬁ:"y ’
agent. The pradbesfireccansbel appl igdoututke outsidet of shediagksheet of i theeprd
(1Der S 135,22, 1@l @iiing the arthcle % updGuARARL . Thd @pstod! obng Or o0,
“have a noi sturpé"’g@t is Spnyedcﬂhttli'er?&mbtf %ggéu 79/0 t’é‘i?gf’ Eeggot'g'@@/o |
. consi stency). polyethylene2 glydels200 rqonptauretercavalijatdddfrap toezd,i Bacs to an-

aqueous 1edi URqy4 t, PA, ©SA} abdfactadiodo hyddephdifle Ctne! ifufdi d and
410 M of 50% tamsport, quﬁtr‘g hgdrgxi de solygﬁ?pon I n 59,323“9 Herr]O
The fibers ar Jeceiving surface ot the topsheet. . :

The following Examples illustrate the use of the absorbent
core of this invention in conjunction with capillary channel
fibers which serve to direct fluid and prevent leakage of the

- 15 fluid from the sides of the article onto the user’s undergarments.
- The principles of filuid-directing éapil]ary channel fibers are
discussed in EPO Application 391,814, Phillips et al, published
October 10, 1990. Suitable capillary channel fibers are ayailable

from -Eastman Chemicals as "SW194" and "SW173" CCF fibers. '
20 It is to be understood that the manufacture of capillary
~ channel fibers of the type employed herein forms no part of this
invention. Attention is drawn to EPO Application 391,814 (cited
above) or to its co-pending U.S. Continuation-In-Part Application
entitled "FIBERS CAPABLE OF SPONTANEOUSLY TRANSPORTING FLUIDS",
- 25 Serial No. 07/736,267, filed July 23, 1991, Inventors Phi]]ips,
Jones, et al, Eastman Chemical Company, or to the co-pending U.S.
Patent Application entitled "OPEN CAPILLARY CHANNEL STRUCTURES,
IMPROVED PROCESS FOR MAKING CAPILLARY CHANNEL STRUCTURES, AND
EXTRUSION DIE FOR USE THEREIN", Serial No. 07/482,446, filed
30 Feﬁ;uary 20, 1990, Inventors Thompson and Krautter, all incorpor-
ated herein by reference, for further details regarding means for
manufacturing "capillary channel fibers. See, also, the
concurrently-filed U.S. Patent Applications of Thompson et al,
entitled "FLUID HANDLING STRUCTURE FOR USE IN ABSORBENT ARTICLES“,.
35 . Serial No.07/734,392 - filed July 23, 1991 and Thompson et al,
entitled “"ABSORBENT ARTICLES, ESPECIALLY CATAMENIALS, HAVING
IMPROVED FLUID DIRECTIONALITY, COMFORT AND FIT", Serial No.
07/734,404 filed July 23, 1991, incorporated herein by reference
for the design of absorbent articles.

" This Sheet Has Been R.e';ilaced
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soaked in the slurry for about 60 m nutes. This step is also
referred to as "steeping". The steep pHis about 3.0.

- 11 - _ 3. The fibers are then dewatered by centrifuging’ to a
consi 0 93/62251 tency rangi ng from about 40% to abegce/uso2foseuse

centri uge slurry conZkﬁtency of this step conbined with the
carboxylic acid concentration in the slurry filtrate in step 2
set the 5 anount %rossllnkln t present on the fibers
after A&énPPl"ftug?rfgj ergnge  1ind '8&51:{%’8 withotamman priaghices, of
citric : the longci(dr T)a astiy f{s bea“r oplitall pad- mpbydatnyieui}Qse ibasis is

present in theré#el;%frgétgg EF@t In‘mcfhl‘ﬁé E{an'ughﬁ'?smu tﬁs’ 8ur1ng

practice, the concen ioh O he cross
slurry filtramenufagturggheyanticles pyss a@rsqyah mge ﬂachtr&r dettba dlrectwn
dewat eri 8g congf stiiRCluxséld Fheleshored (brevei")obxizhari eafdrred to as the

"cross direction”, since it is the direction across the width of '
the article. The "z" direction is the direction proceeding down
through the topsheet, thence into the layer of capillary channel
fibers, and thence into whatever fluid storage core that may be

10 provided. The objective is to provide.a gradient of capillary
suction between the topsheet and underliying layer or layers of the
articles herein, such that fluid is drawn in the "z" direction and
away from the surface of the article into its ultimate storage®
layer. Empirically, capillary suction is related to adhesion

15 “tension and inversely related to the size of the openings - i.e.,
in the typical case, the openings in the topsheet will be larger
than the intra-fiber capillary channels, which, in turn, will be
larger than the inter-fiber capillary channels in a fibrous
storage core. The surface hydrophilicity of the components of

20  each layer can theoretically affect the capillary suction
gradient.

Simply stated, the cap111ary channel fibers optionally used
herein promote passage of fluids in the "z" direction of absorbent
articles. Moreover, by employing a layer of capillary channel

25 fibers whose fibers are positioned to lie substantially paraliel
to the machine direction, fluid flow in the machine direction is
also promoted, which enhances the overall useful absorbency of the
article. However, by thus positioning the ca§{11ary channel
fibers, fluid flow in the cross direction is controlled, thereby

30 minimizing, or even entirely avoiding, leakage of fluid around the

- lateral edges of the article. Thus, unlike absorbent articles of

the prior art which move fiuids in an undirected manner in the x,
y and 2z directions by means of fibrous batts which comprise
inter-fiber'capillary voids, the intra-fiber capillary channels of

35 the fibers provide desirable fluid directionality.

Briefly stated, capillary channel fibers comprise, for
example, spinnable polymers (e.g., polyester) formed into thin

" This Sheet Has Been Re,
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the fibers. 4. Next, the dewatered fibers are defibrated using a

Spr out - Wal dr-on 12" di sk refiner (nodel nunber 105-A) whose -
plates 15 are set at a gap which yields fibers substantially

i ndi Wyeho3/02251 alized but with a mi ni rum anourgcriusb2issasdanage.

As the i ndi vi dual i zed 2ybers exit the refiner, they are flash
dried with hot air wo vertical tubes in order to provide
fiber A Uk J 13 i mately
10% 20 fibers B\W{ﬁ%e Sg%na? Yal]s hﬁ\'nicn Fgﬁﬁe 99&1 &reagﬁeqiéo be

cur ed. 310“9 the f Tength nef s*thﬁr é‘Wﬁt eﬁ?""&f“%“ﬁy’fl%érgﬂmeg? eﬁ’@er t han
about melt-exfiiffabieQn exsuth ngwhm flwphcdlnyl ng1awbeS'H"-ts|hQ§bdt he fibers

are . tayh € t jsture -
cont ent v s(?\ ‘fs abgl}@o&] {FBSE@ Yoss- %Eehlrég%’r I°r cﬁ% raTﬁ"ﬂers are
then pl &ed omul¥igjes sncbranched strructures containinarsuah rCrPﬁ$'G§gW°d$y| ng oven
Ijor adl engtPhOf tlwﬁﬂeanfheatcﬂnﬂary channel Ffﬂip?r%hbfro@eﬂmlh@hellngsﬁ(rg?c: Ihge
epends on a of cifric e

flgers etc. %Hp{%ﬁlgye H%Mﬂ?e and are convem%r& |8§ 5‘“’9 g@rygﬁteéft a
tenper at ure oftybéhouit ﬂg@[ eher ]acpmriatsedmhat other tynperﬁbdfmrefmmtﬂ%

m nut es. Croi,gimlﬁg NGahS KOMRS&E €9n dhe reparation, Fobe &Rmpryd I n the

oven. crosslinked, . ,i.nd]vi dual i i bers are, pl.aced on a
mesn 10 pobyalkenss, O T ARLc ag REkAteS PO B it nRea 200 Hgeed on
1% likecmani be cused. f 0Singrethfel )obtieatsive nhexeimt 1 60foe ey thet er

screened, 35 capiliary chhandICfibérs dirbOUt refed’ tHan ¥50PH, fRHY F1864LQNd time,
centrl.f uged it is preferred that the fibers have minimal, or substantially,
_ no, fluid-imbibing (i.e., water-based body fluids) properties. It :
15 will be read'ily appreciated that, if the fibers themselves absorb
~ fluids and swell, the capillary channels could be choked-off.
Thus, cellulose derivatives, for example cellulose propionate,
cellulose acetate, and the like, also may be used, if desired,
6n1y with due regard for the foregoing considerations.

20 More specifica]'ly, such capillary channel fibers can be
produced from various polymers, especially 'po'l'yethylene
terephthalate, which have a denier per filament in the range of
from about 10 to about 22, and such fibers are soft and pliable,
especially when curled or gathered to impart some degree of loft

25 ° and resilience. Typical fibers will have walls depths of about 48
microns, and a width-between-walls of about 37 microns. The
walls, themselves, are typically 3-15 microns thick.

In a preferred mode, the capillary channel fibers herein are
curled (or otherwise gathered). As is known in the fiber art,

30 fiber curling can be achieved by selectively heat quenching the
-fibers as they come from their forming die by 'heating one side of
the fibers a bit more than the other side (or, conversely, by
cooling one side more quickly than the other). Alternatively,
fibers made from synthetic polymers such as polyesters can be

35 curled by stretching, followed by relaxation, or by passing the
fiber under tension around a sharp edge, followed by relaxation.
In another alternative, the fibers (especially multiple branched
fibers) can be "gathered" or "carded" in what amounts to curled
fibers by mechanical processes, e.g., in a stuffer box. However,

This Sheet Has Been Replaced




to about 60% fi ber consi stenc , and dried to an equili br| um
Tedanbl ent tenperature air.

moi sture content GhB
The resul ting citric aci d-crossl i nked
-12° woesrnzseel | uI

e refined in the abov®CEAISRI5645 nanner ,
and are forned |nto a sheet on an Anbco D2 scrim at a sheet/scrlm
Basis Weight of 150 pounds. After sof &ring by passage over

IS;]r gl L_Zm :greysa gt [ S%r!r@dl nonwntegp'l %rfc%rrle a?’%]ary cﬁansng{ B@}E‘%}bcggﬁpf
1 ndi vi dual i zed notoheslhinke;dd sifiner kinkieg neate chysea pdintscpbseestriction inl i nking
process ‘utili ﬂ@gcha'lnn%ls')’ 4wh1lEHt ﬂ&ﬂdt einube@@rh%ul 'f?ow aC'nge cap't?]%rQlBTCA) as
the crosslinkin I n IVI dual | crossl i.nked ers are
produced ‘i n ac&&'ﬂ%ﬁcﬁ“\ﬁﬁ kFaf‘h% SAch&ioH édo % iFBerSion methanol . p}r'béess of
Exanpl e 511 wi tpireferited hadel, odhergfibeds f 2t substantialllye helical. In any
event, whether curled or mechanically gathered into what amount to
ﬁur)s, it is'conveniept to speak of the ¢api11ary channel fibers
- optionally used herein as being substantially "curled”.
o There is a substantial ‘advantage to employing nonlinear

10 capillahy channels. It is highly preferred that small portions,
or "tufts”, of the capillary channel fibers actually protrude into
at least some of the topsheet orifices of the articles herein. As
can be imagined,'thesé_protrusions are easier to effect when a -
high 1oft capillary channel pad is prepared using curled capillary

15 channel fibers. Even by chance, there is a greater likelihood

" that a number of ends and/or curls in the capillary channel fibers
will find their way into the orifices of the topsheet material
~ than if substantially linear capillary channels were to be .
, .emp]oyed
-_20' The preferred amplitude of the curls is in the range of about
' 0.1 mm to about 3 mm, and, typically, the frequency of the curls
- is from about 0.5 per cm of fiber to about 5 per cm of fiber.
~ Stated otherwise, an average capillary channel fiber having a

_ straight-line length of about 2 c¢m is curled or gathered to

25 provide optimal fibers hav1ng a length of from about 0.5 om to
‘about 1.5 cm.

The capillary. channel fibers are preferably spontaneously
wettable, and are typically hydrophilized, e.g., by the surface
application of surfactants such as PEGOSPERSE or VOLPO-3

30 eth;kylated oleyl alcohol, from Croda, Inc., New York, NY, or any
other convenient means. Whatever the means, the overall objective
is to secure capillary channel fibers for use herein which are
spontaneously wettable by the fluids they are intended to
transport.

35 Having thus considered the type of capillary channel fibers
employed herein -and their individual fiber morphology, . the
formulator of articles prepared in the manner of this invention
will be concerned in the formation of such fibers into absorbent
“articles. In genéra1, the formulator will be laying-down a bundle




slurry in step 2 of Exanple.ll contains 150 g of dry pulp, 1186 g
of Herr]O 64 g of BTCA and 4 g of sodium hydroxide. In step 5, the
fibers are cured at a tenperature of about 165[err]C for a period of 15

about wé 982281 es. L The resulting fibers ar BCFRAISIAO§64nd f or med
into a sheet/ _ scrimin the manner. of Exanple I'l for use herein.
EXAMPLE |V | ndi vi dual i zed” CZIGOSS| | nked f| bers are made.by a dry
20 crosslipki ni pQCESS 1] rigarbox acid as
the crosslinki® g f)‘r e'ﬁ]e'\ #hfv?réagﬁ'zeihc?. é‘h f@@?% 'é be

produced in acb’lnwnam,whm examplieer an rﬂb@btheetde@@r mwd fpormo@éiubfnc

Exanple Il witpigepe fojy O&Mufwerraﬂéffew@é 'n%@ M\Q1ﬂe‘1rdfa¥i1lfir§t§l9an%e1
of. Exanple 11 ﬁntal n

ter
1, 2, 3 propane tHe¥3r%o @%58‘?‘& 'Er)Fde"bedof" dmﬁ?‘ﬁ%%rﬁﬂgdéa‘ Ipﬁd
step 5, 5t he fi tampsising auue!.dodt of mertppteatcaptlafy xhaorell 6itjers: | Guthr a

period of abo“ﬁuﬁQfﬁe?”}:f& will typically naEBe r@aﬁ"ih Y R4 %ﬁ%‘:ﬁﬁf o efi ned

and fornmed into ner o for use
herein. 30 about 0dyApp (D.254 cm) t° about 0 I7ndﬁ"\/|(du%ﬁ iR g R!’reﬁg'éqbl-hked

fi bg_rs are _rradérdwamtdr&l in (0.254 cm)osslabolt 094 inr oflc o3 cm)tfd_lr_-l dsendn '
??r%i i/ISSC%: |ngd cros?f %Eki(ﬁs’f PBeferab'lg f%'ﬁ)%hpkd;obg %9 n@ 1 Z@go}‘c’lance
wi th t hePherei AbaitoPeldddger (138 emofer usgr in pantiliners; and preferab'ly
' from about 0.1 in. (0.254 cm) to about 0.5 in. (1.27 cm) for use
in infant diapers or adult incontinence garments. For use in
disposable absorbent articles, such pads will typicaﬁ_y have from
_about 0.003 g to about 0.016 g of fiber per 1 cm? surface area,

15 and will have from about 0.003 g to about 0.03 g capillary channel
fiber per 1 cm® volume (measured in the uncompressed state). The
amounts - of fiber per - unit area and per unit volume for
pantiliners, diapers and adult incontinence garments can be
calculated based on the differences in caliper, noted hereinabove.

20 Preferably, the denier and strength of the capillary channel
fibers will be chosen such that the pad of fibers herein will have
a ratio of wet:dry caliper of at least about 80%, more preferably
at least about 90%. This ensures that the pad will retain its
soft and form-fitting qualities even in use. ,

25 Stated otherwise, for a typical sanitary napkin, approxi-
mately 1.5 g of curled capillary channel fibers of the type
described herein will provide a rectangular pad having a surface
area of about 160 cm? which is suitable for use as what might be

. termed a “secondary topsheet®, underiying the initial

30 ﬂu;d-receiving topsheet of the type disclosed heréin, and
overlaying the absorbent core of this invention. :

An important consideration in the manufacture of the articles
is to ensure close and sustained contact between the topsheet
material and the layer of_ capillary channel fibers. Such close

35 and sustained contact at the interface of the fiber layer and the

- topsheet maximizes the fluid acceptance and fluid distribution
properties of the finished articles. |

—
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35 Exanpl e TT with the TolTowing nodififications: The slurry in step
2 of Exanple I qqgtsﬁéemaskgg;gm qpulp, 985 g of water, 40 g of

sodi um salt of oxyﬂWmamelll , and 10 mM of 98% sul furic .aci d.
The fibe
manner # B%rrpl e

and fornmed into a sheer/Us$92/05645 t he
13 - EXAMPLE VI

ein.
Ind|V|duaI|zed crosslinked:- fibers ar% ‘made by a. dry

crosslinking procqas? %#é%&%&d'et rmsace&hta& tbeewe%méﬁd 'taifgh@et And
agent. and SOdltHg, I
e

e The d| vj dual i zed
crossiinked yer SFecapdr"iﬁf a"“el f‘%ﬁféo?ﬂaﬁ megnse ‘E
her ei nbef or e cdkesiveebording.esdtowwi Bxaeplappirdciatddn thie dsdhg ouxdessive

Conka - 2ob A bt STECARE e SnBRNS P
368 g o} citri e chady O kbe §’£56ép am £ Wibb(aTsD b aPW%!%ﬁdeth%thésmg
excessive amounts of adhesive could undesirably clog capillary '
channels in the fibers, thereby diminishing their effectiveness.
Accordingly, "noninterfering”" amounts of the adhesive are used.
The adhesive should be nonirritating to the skin and otherwise

10 toxicologically-acceptable for use in close contact with delicate
body tissues. The adhesive should maintain its bonding properties
‘when moisture is not present, i.e., when the article is being
manufactured, and, most preferably, when moisture is present,
i.e., when the article is being used.

15 In one embodiment, the articles herein are prepared in such
fashion that at least some of the capillary channel fibers
protrude into at least some (preferably, at least about 30%, more
preferab1y, at least about 50%) of the openings ‘in that portibn of
the topsheet which overlays the capillary channel fibers. In yet

- 20 another mode, at least some of the capillary channel fibers can be
" needle-punched or otherwise caused to protrude through at least

some (preferably at least about 30%, more preferably, at least

. about 50%) of the openings in that portion of the topsheet which
'overlays the tapi]]ary channel fibers.  In this latter instance,

25 the capillary channel fibers will typica]]j protrude through the

) topsheet'for distances of from about 0.1 mm to about 3 cm. This
provides for very active uptake of fluid through the topsheet and

into the internal region of the absorbent articles provided

. herein. :

30 ‘The adhesive should bond both to the material used to
manufacture the topsheet -and to the material used to manufacture
the capillary channel fibers. If the topsheet or the fibers are
surface-treated, e.g., in a hydroph11izat1on process, the nature
of the surface treatment will have to be considered when select1ng

35 the adhesive. , .

Typical adhesives useful herein include materials selected
from latex adhesives and hot melt adhesives. . Fortunately, a great
variety of such adhesives are well-known in the art, and by giving



10 fibers are cured at a t.errperature'of about 165[err]C for a period

of about 60 m nutes. _ The resulting fibers are refined
as ,above and fornmed into a - sheet/scrimhaving a Basis Wight- of
aboutwgd3sg2esinds. Af ter sof teni ng by passageP@WVESIZ086@B| s, t he
sheet is suitable for use 15 as the absorbent core in a pantiliner.
EXAMPLE VI | : | ndi vi dual i zedggr.ossl i nked fibers are nade by a
dry cross- | i nking process utilizing citric acid as the

crosslinking agpydpriate atteatibnsote urthBy pRaebersphimértiosed t RBove¢at#heyst .
Wth the her elhifitturer can S8R I SEErdpl Pite aBhGS L DAVIC Ry Por® R0 RO
f ol | owi ng circumgtafnces cadnoirder tehsushagn rgpod scoptacty When the, artigler of
Exanpl e 11 is in yse),nsaé.r;_sgé‘ébﬁeg maﬁswb@,bylm_ygmgdg,ggtw*ﬂo?wli[egtuﬁspohi tle_,n
§t5<23p95,0£t he that %L'Hdﬁg ! Ea?egqgﬁqﬁga&aﬁﬁa%%g?dd 'u,re of gabout 188[ e.rr] C
for a period of While thamsdhesentautbgslaid down in a randowe pattemni iitg fi bers
are refined and he¥tTpreferied dhE08CKHIral, or mulEipIé PRyl ,NPattedRNYel ¥ Of
about 0.125 (at &31 Sl pr ssurenzo an%% tnes of adb: egl%y forl'ishei%p' s bl ood
of about 8.0 {8 Bﬁeo%cfgﬁfe&'ﬁ%f dRedihe Ly sHERPVIEd &N et Ul
.at various Babesspimailghrsmultispivadi pattern using a Qapkimsnerzdepabuti | i ners.
The prepgrati QRpPcatfol { feigNFRELTES, RANTdast NS 1a#96! B8 0.6 mm s |1 ke
prod.ucts, | u5|sr£gisfta.£1€°ry?foresald sheets or, prgferably,
The selection of adhesive can vary with the needs of the
. formulator, but the following points are instructive. Experience
‘has shown that, in general, latex adhesives tend to be somewhat
15 © less satisfactory than hot melt adhesives. Adhesives available
from Findley Adhesives, Inc.,- especially hot melt adhesive 4031,
‘but also, almost uniquely, latex 8085, are useful herein. (Note:
Findley H-4031-01 is hydrophobic, which may account for lits good
performance properties. By contrast, latex H-8082-05 is
20 hydrophilic and may undesirably separate when wetted under in-use
conditions.) A variety of hydrophilic finishes can be present on
the capillary channel fibers, and the type of adhesive can vary
somewhat, depending on the finish used, and its usage level. As
noted, tﬁe objective is to ensure. good contact between the
25 topsheet and the layer of capillary channel fibers at all times,
thus maximizing fluid acceptance and partitioning properties.
With the Eastman capillary channel fibers such as SW195, Eastman’s
finish LK 5570 (49% PEG 400 monolaurate/49% PEG 600 monolaurate/2%
4-cetyl-4-ethyimorpholinium ethosulfate [antistat]) works best
30 with Findley adhesive 4031 at high, medium and low (0.78-0.87;
0.38-0.57; 0.28-0.33 wt. percent of fiber) finish levels. Typic-
ally, about 0.07 g, 0.08 g or 0.05 g, respectively, depending on
high, medium or low finish level, of Findley 4031 gives excellent
adhesion. : .
B . Other finishes herein include Eastman’s LK 5483 (70% PM [PEG
600 monolaurate, polyoxﬁ aurate (13.64) monolaurate]}/30% potassium
lauryl phosphate), Eastman’s LK 5563 (45% PEG 400 monolaurate/45%
PEG 600 mono]aurate/lt)% 4-cetyl -4-ethylmorpholinium ethosulfate)
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" sheet-scrim conbinations conprising the refined fibers involves 35
i nt erposi ng one or nore of said sheets between a fIU|q§§§rge§
t opsWOI93MA1a f | ui d- i nper meabl e backsheet. The manufRfc/HpE/ 64
" suéh products is well-known in-the literature and commerci al
practice. The followng is i ncl uded herggn for the conveni ence of
=.14 - . the fornmulator in selecting suitable topsheet and backsheet
material s. as well as theé pollyneecaiail atg e Tap MDEEASE T, Winizhf iweTiednawnt i cl es

her ej h h
nerel DTS iy MR NS Tedd Vit SAB01 19§ ORR Ispleonugh o opole
f1 uid- fiper-¢paing. Topthdere nmt eﬁﬁrawfsthalﬁte/ﬂqiaethwmeslmh oyed in

the Priepéphthatitet BoiY ireVedsei polyRer, adphieienr esl dwivaheodsomnel | -
describgd in gm?aﬁﬁkent literature. For exanple, according to the
process of u. 1%954, 324, 246, Mullane and Snith, April 13,

The amounts of adhesive employed will vary, but typ1ca1]y

range from about 0.05 g for a 2 in. x 5 in. spxra] pattern to
about 0.07 g for a 2 in. x 7 in. spiral pattern, using a hot melt
adhesive. For a latex adhesive, from about 0.1 g to about 0.15 g -
10 for a 2 in. x 5 in. pattern will suffice. For the spot pattern,
: about 0.05 g is used in an area of ca. 2 in. X § in.
Close contact between the topsheet and the underlying layer
of capillary channel fibers can be further improved by applying
. pressure during the gluing process and/or by “combing® the_
15 uppermost capillary channel fibers in the layer to provide
individual fiber protrusions which give better contact with the
adhesive. Alternatively, some proportion of the capillary channel
_fibers can be driven into the absorbent core of this invention by
processes such as needle punching, and the 1ike. This provides an
20 additional route for fluid flow from the capillary channel fiber
layer and into the absorbent core.
_ EXAMPLE X1 _
A lightweight pantiliner suitable for use between menstrual
periods comprises a one gram layer of SW173 capillary channel
25 fibers overlaying a substantially rectangular pad having a surface
' area of about 117 cm? and containing the sheet/scrim of Example VI
as the absorbent core. The capillary channel fibers are laid down
substantially parallel to the long axis of the core. The
sheet/scrim plus layer of capillary channel fibers is interposed
30 between the formed-film topsheet of U.S. Patent 4,463,045 and a
flexible po]yethy1ehe' backsheet.  Adhesive bonding of the
capillary channel fibers to the topsheet 1is as disclosed
hereinabove. The pantiliner functions to absorb vaginal
discharges without the need for absorbent gelling materials.
35 _ EXAMPLE XII
A catamenial product in the form of a sanitary napkin having
- two flaps extending outward from its-absorbent core is prepared,
per the desigh of U.S. Patent 4,687,478, Van mburg, August 18,
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10 1982, ‘a sanple of thernopl astic material such as 0.0038 cm thick

pol ye%b%ﬁs film is heated above its softening pediyuse/éskis
sof t eni ng pol nt is the tenperature at which the thernoplastic

material can be formed or nolded and is |ess than the nel ting ~point
of the material.) The heated thernoplastic material in 15 sheet
formis then brought into contact wi t h-a3%heat ed forni ng screen. The -

form ng screen prefe n ertured wr creen haV| ng
the  desired l%@értﬁ\”egggﬁﬁé cBF DEOTR RS a%&heeé};c"m gﬁﬁ'ﬂﬁgﬁr%’
vacuum i s usedWeightirafiabaws lrﬁ@apwdh Iper dfxampier VII herein. tiﬁelf&)grﬂaygr screen

thereby form neftam‘sal Syizat (hbé}% QﬁéHa‘?yg e absor B! eaope,af\di(}hgl\trgg Eget e

desired hole s cuum IS

film a jet of #ﬁlﬂ’ aR‘r"a 'Leel g% graxis of the gprey; IAﬁfe"'%E"héeﬂﬁ‘fa WYr jet
perforatges t hefdélilows the quadurer of Example XGoheresponThehohgldsy sheetern and -
size of apertupey §n pabiént! #I4ERTG4S is: used a§cﬂ?ee@ops%§et

Fl ui d- perneabl e topsheets prépared nner  of the
Mul | ane et al patent are conveni entﬁ’-‘ﬁﬂ’-ﬁe!bur ed to as "forned

films".  The calipthe Ganttarh hapkin of Exampid AIT 35 nﬁﬁifiéd bye needle-

| i is t d
hot Piragi Ly Bzg%?“a o W1 1 Ehelas® CBTIAYC cHlnbel® FIRBHL 28 3t -
articlesYsuch supsgantial snunibar Afesatd Fibenscdnt pardhzd yapratrudss downward

the like, the iﬂ@sbﬁ@tabséﬁbﬁht?%low haKes %r@ﬂldbﬁ)e&ddq’fmh?ﬁSﬂhftﬁ'ﬂlovement about

0.075 cm or s t han aboyt her
formed-film shi@tﬁﬂ%? %r&&s‘ious& -8r P% E)&feo §#eret°f capillary channé]
- fibers and 1nto the absorbent core. Alternatively, the upper
layer of the absorbent core is combed or roughed such that fibers

15 from the core extend upward into the layer of capillary channel
fibers.
EXAMPLE XIV

The sanitary napkin of Example XII is modified by replacing
its formed-film topsheet with a fibrous topsheet according to u.s.
20 Patent ‘4,636,419 or EPO 215,417, respectively.
In an alternate mode, the scrim used to support and -
strengthen the absorbent core comprising the refined fibers can
- comprise capillary channel fibers. Typically, such scrims will
comprise about'BO% by weight of the capillary channel fibers and
rA about 20% by weight of a fiber whose melting point is below that
of the capillary channel fibers. KODEL fibers are suitable, for
example. ‘The scrim is prepared in standard fashion by heating to
partially melt the lower-melting fibers, which, on cooling, bond
the scrim together. o
30 ' As noted, the layer of refined absorbent fibers is laid-down
' on the scrim. The resulting structure is then positioned such
that  the scrim is in fluid-communicating contact with the topsheet.
of the finished absorbent article.
Having thus described the invention herein in great detail,
35 some additional points are included for consideration by the
formulator. It w111 be appreciated that when capillary channel
fibers are optiona]ly used as a scrim onto which is wet-laid an
absorbent fibrous core, some of the surfactant on the surface of
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herein is the resilient, 3-dinensional web exhibiting a fiber-Iike
appearance and tactile inpression, conprising a flui g ds%k?
WO 93/92351 i i avi i plici qwﬁ’y apertures

pla rial, with said web having a nultiplicit

the apertures being defined by a multiplicity of I nt ersect.ing
fiber-like elenents, all as disclosed3ln-U S. Patent

= .15 - 4, 342 314, Radel and Thonpson, August 3, 1982. The

Radel and the capitfRpypehainehckibermicani e sTingAd hawayr epHiisd casi bry

hydr ophobi ¢ pgadily reﬁia’?&ﬂl Bf &pdhcatiowodfy aidiitionsl seefaqranpylege; PVC, and
the |ike, Rgg are well-known for use in absorbent products such as
5 cat aﬁﬁqﬁ ﬁ and the |ike. Yet anot her type of
formed-fil m sheelt il brieafurkber (apPregiated that the jn-ugesinteeridyiof U, S,

Pat ent5 3, 929a6s35ben¥h0§mefure96cmiﬁefsiae the refindd)75curled CEbersts of

hydrophob| ¢ gpsc){osed above can gfm‘ ev"nanced by various means. For
example, ultrasonic or heat bonding can be used, especially in
conjunction with the use of 10-15% by weight of thermoplastic
fiber (e.g., KODEL 410 polyester) admixed with the refined fibers.

10 In yet another method, various spot-bonding means can be employed
to affix the backsheet to the core, especially over those areas to
which the panty-fastening adhesive is applied. '

Finally, it is to be appreciated that the preferred articles
herein can employ slitted or partially slitted absorbent cores,

" 15 together with curled capillary channel fibers and other extensible
COmponents'which,_ together, provide a degree of e_xtensibﬂity (on
the order of 15%-40%) to the article. This extensibility provides
better in-use fit, comfort and decreased staining when the
articles are affixed to the wearer’s undergarments.

20 - In still another mode, the central portion of the layer of
capillary channel fibers can be gathered into a small _"'Iodp“ or
"tuft". This loop or tuft thus extends upward from the layer of
capillary channel fibers to firmly contact the topshéet. ~ More-
over, the loop or tuft is positioned centrally in the overall

25 article, such that it can provide rapid acquisition and transport
of fluid into the remaining portion of the layer of capillary
channel fibers, and thence into the fluid storage layer of the
article. Advantégeous]y. such "loop" or "tuft" not only concen-
trates capillary channel fibers at the point where fluid impinges

30 onto the article, but also orients the capillary channel fibers

 which . comprise the loop or tuft substantially in the upward.
z-direction, thus enhancing fluid wovement in the downward
z-direction of the article. The following Example illustrates an
absorbent article having a substantially central, z-directional

35 tuft of capillary channel fibers.

: ' AMPLE XV
A Jayer of capillary channel fibers of the type disclosed
~herein (6-inch length) is gathered in its center to provide a
slightly raised oval "tuft" having the approximate dimensions:
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are in the formof tapered capillaries. These "tapered capillary" 10
topsheets are al so known for use in absorbent articles

adul t waadMHence articl es. They may be prepared frorﬁ(ﬁﬁ#ﬁ’]@gl‘%
hydrophobi ¢ pol yrrers, as nentioned herei nabove; typically, |ow
densi ty pol yet hyl ene havi ng thickness of from 0.0025 to 0.0051 cm

i&d_enp_l oyed. f ] Reference to &S Patfant 3,929, ﬁ35 can be nade ihn
apices | 23 PRRECLONARRUER) | "ER DheBE, (ke R o;asa%iet‘iearé ’
in corpadot) swand 5t e 10rrre (2 ydinectdbslor bEhe: tufted lmdb& |0£I ib@emeral | y,

fs 35:3([;2 ng't' :@arn B HNE Am xttg‘?tst{fggdnc‘éﬁf%uginﬁ%hrewnaﬂ &n@@rﬂ'eﬁ@'me%ﬂs
structure, suc Pégﬂéh ngt{]‘& bt pésﬁ?r g'l"ﬁ"éfg%ragfﬁ'b{’m’k%s\t}\}aftoﬂn @ sheet
triangul 8r, scefapeperoor phydropidlic bpadgmeri.s Usinbi thet lpeocedures’ Wagcloset
-capillary”;  Chdpgiil 2knd Q:Q?fe%dblﬁiﬂﬁ’éldffﬂb%?s 1sh9§’ﬁiﬁ§'{)ed iftoCan 286b bg%t

this descrlptlon or conve erst oo

e CooCt LRt b teiawi e bhe b rosacing, HRSOKRRLETY, 8¢ Chaugunteg af Bhe
taper on one sovdelying bepsheéf candnwith dhet tisfit dn ambheontactie\)'uthndhe

that the angl eu?@n%&pe{ Qﬁﬂlﬁh%‘%ré’ﬁ'ﬂ{:éﬁuouﬁﬁ iise( las€a sah?té?’ge?(fp‘ipi

over the &lsta rom base r.case angl e
of taper*'s det enéﬂi&%et‘ﬁep%ﬁ?éligp (‘E'ﬁe't%@ﬂi‘g %ﬁﬂh"é’ Bagmizy Fluid of the
capillary at iaptakeibytthef toftni nlrmaapsbteryateimgedithenendsnof the looped The -
e ce T e, RO SRl 2 A e
bundie of open-ended capiliary channel fibers. 1In still anot
N embodiment, the layer of capillary channel fibers comprising the
15 base of the tuft is positioned wholly or partly within the absorb-
ent core of the article, rather than'atop the core. In this
latter embodiment, the core can comprise two tissues of the
refined fibers herein, having an intermediate layer of absorbent
: gelling material (AGM). The layer of capillary channel fibers at
20 . the base of the tuft can be slipped into the AGM layer. _
The capillary channel fibers can also be conveniently formed
into a stable sheet for ease-of-manufacture into absorbent
articles by means of various bonding processes. For example,
_ about 20%-30% by height of polyester thermoplastic fibers (e.g.,
25 KODEL 410) can be commingled with the capillary channel fibers and
) the resulting fibrous sheet subJected to direct thermal -
through-air heating. .
The refined curled cellulosic flbers can be conveniently
formed into a stable sheet for ease-of-manufacture into absorbent
30 - articles by means of various bonding processes. For example,
about 7%-15% by weight of polyester thermoplastic fibers (e.g.,
KODEL 410) can be commingled with the refined curled cellulosic
fibers and the resulting fibrous sheet subjected to through-air
heating or ultrasonic bonding.
35 Incorporation of the additional thermop]astic fibers into the
capillary channel fiber layer or inte the absorbent core layer, or
both, offers advantages in addition to the sheet stability noted
above. In particular, having the thermoplastic fibers present in
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Base op'eni ng di nensi on of the capillaries is defined as the

maxi mum o en measurenent in the plane of topsheet at | red 35
capiWPa4P2251ppex ‘openi ng di nensi oh i s defined as the ﬁfﬂﬁ%@ﬂ n
measurenment in the apex of said tapered capillary, which apex is
renote fromthe plane of the topsheet 33\Wen the tapered capillary
Ls:in the formof a frustrumof a conical surface, the base and

- 16 - the caneexoropertihegcapihtaryi chasnalr €iberetpect ioreboth, téldolase
di aneter an e ' S aneter are
Heror depe mar}ufacﬁ}?@rat& ’6{‘%1259%%'&1 ?héj \&Q?ﬁﬁh‘if‘_}; a@Qegtﬁ A base

openi ng the cpotebnsegionkof.afe% &8 |emgad$4%ﬁ%"¥oﬁap'9" or pant1- The
t apered capi Hnary sae xsedl apmivedingsa anﬁnameebwﬂ]afd \ovétflow around al | ow

L 51 g S OE R ko bl 11
More particularly, an article of the foregomg type can be
prepared by laying-down a sheet of the refined curled cellulosic
fibers containing the thermoplastic fibers onto a standard plastic
backing sheet. At a position about 0.25 in. inboard from the
10 outer edge of the sheet, a substantially continuous ultrasonic
bond approximately 0.125 in. wide is formed around the periphery
of the core. This not only forms the fluid-impeding seal, but
also bonds the core to the backsheet.
- In an alternate mode, the thermoplastic topsheet, the core
15, containing the thermoplastic fibers and the backsheet can all be
bonded'togeth_er at or near the periphery by means of ultrasonic
bonding. 1In still another mode, the layer of capillary channel
fibers containing the admixed thermoplastic fibers can likewise be
bonded to the core (and also to the topsheet, if desired). In
20 still another mode, the presence of thermoplastic fibers in the
core and/or in the layer of capillary fibers allows for spot
bonding at various points across the article, thereby providing
additional integrity when the article becomes wet.
While it will be a'ppreciated' by those familiar with the
25 physics of fluid transport that the articles herein conveniently
make use of the differences in spacings between topsheet, capil-
lary channel fibers and core to establish a pressure gradient to
draw fluids in the z-direction, other means can be employed to
establish such z-direction fluid-flow gradient. For example, if
30  the holes or spacings in the topsheet are smaller than the width
of the capillary channel fibers (and such intra-fiber channel
" widths as wide as 90 microns may be useful for transporting
relatively thick fluids such as menses), then the desired pressure:
gradient can be established, for example, by selecting a topsheet
35 which is more hydrophobic than the capillary channel fibers. _
Mhile the foregoing illustrates the use of the refined fibers
herein in conventional pad-type catamenials, the fibers also find
other uses. The slurry of the refined fibers herein is quite
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0.004 to about. 0.100 inch (0.010 to 0.254 centineter), preferably

from 05 to about 0.020 inch (0.013 to 0.051 c ﬁ?&z%sh 10

The tg{g?ge’ g.pl | lary base dianeter is selected to satwﬁr 5
criteria. The first of these is the subjective feel of the surface
of the topsheet which contacts the skirn%of the user. It has been
di-scovered that t hy| ene c n, be mad exhi bit pl easi ng,
cloth-1ike, noﬁ°'§6§ki} P%q'l Beithe e%héﬁ ‘Eqﬁg {yaélé"’ﬁeﬁ?ﬁat efhus, the slyrryw t hin

t he range f r ooambbert pRssed6 inbo aBedimes iGN i shdpedO molds twhich can b@. 635

' t t b. b, | h th
AL B A A o
centineter). akigle 7 icORGAVBnEXtETRHat OF RESSANY ItVRRSy Dhlnsiged, the

di amet e be smﬂneﬂmghtﬁue b [fashianed Xpts tang ddsﬁlﬂidi ﬁiﬁaainﬂia\tﬂn%g

oy the above SeiAtpanttiiciE IRblaeEninn iFifus SRR L RS Shanet

The hei ght of sv’rt@biarferei@temﬂl\raam}ah ysageti ned -as the di st ance
bet ween the outernost surface of the topsheet (i.e., that _ surface
whi ch normal |y contacts the skin of the user) and the apex 25 of the
tapered capillary. This height, of course, depends upon apex

di ameter, base di aneter, and angle of taper which have been '

sel ected as herei nbefore descri bed. The hei ght of the tapered

capillary should provide a structure with a mnimumtendency to
col 'apse in use. The characteristics of the material of con- 30
struction of the topsheet in l-arge measure deternine suitable
ranges for the height. Wen the topsheet is |ow density poly-
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ethylene of fron10 001 to 0.002 inch (0.003 to 0.005 cm thickness
ex dlaneter and base dianeter are in the prefe
82258 taper [err] is in its critical range, ﬁ@iﬂéﬁgﬂﬂﬁ%ﬁ t he

and

and

t apere
(0:008
the su
cont ac
t r ansf

implies that each isolated droplet of fluid in contact wth the
t opshedt mAstwebedaiid sheutacbmprising hindbeidnatlizedecariedf caltwpsiced

aFWersThkﬁdsEéﬂ‘ﬁWch ﬁh’eitk'gs &ing %ﬁ%nﬂ‘é]ﬂp%?ﬁ%ﬂ L cht Qﬁatl and 5
?ﬁ"

capil |
area (
t apere

10

15

20

25

d caplllary can be from about 0.003

focs of ‘thetopeneel .npl.¢ﬁ|m|ﬁ|ﬁf iﬁﬁilhéel b a whi ch

t wehfers oPEHiD 15

erred through it to the absorbent elenent “This ‘in“turn

7 R o 1 s ko o ot st 5 o

to 40% of their length when in their original, unrefined state.

2. An absorbent structure comprising a nonwoven scrim onto which is
cohesively wet-laid a layer of individualized curled cellulosic
fibers, said cellulosic fibers being mechanically refined such that
at least 30% of said fibers have an average length which is from 20%
to 40% of their length when in their original, unrefined state.

3. An absorbent structure comprising a fluid-directing scrim, said

scrim comprising fibers having external capillary channels, and
wherein a Tlayer of individualized curled cellulosic fibers are
cohesively wet-laid onto said scrim, said cellulosic fibers being
mechanically refined such that at least 30% of said fibers have an
average length which is from 20% to 40% of their length when in their
original, unrefined state.

4. A sheet according to Claim 1 wherein from 50% to 90% of the
refined fibers have an average length of from 0.25 mm to 1.5 mm.

5. A sheet according to CIaih_l having an average of from 0.1 g to
0.15 g of said refined fibers per cubic centimeter of—shee;.

6. A sheet according to Claim 4 which has an everage thickness of

from 0.3 mm to 2.4 mm.

7. A structuvre accord1ng to either Claim 2 or Claim 3 wherein from

50% to 90% of the refined fibers have an average 1ength of from 0.25

mm to 1.5 mm.

8. A structure according to Claim 7 having an average of from 0.1 g
to 0.15 g of said refined fibers per cubic centimeter of said
wet-laid layer.
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limting value is the case where conical tapered capillaries or

pyram d' s tapered capillaries are provided in close pﬁﬁ(
(vvhe\VQWszﬁgrl phery of the base of each capillary is nﬁ%(g?l{ogﬁs 10 ~0N
alI* sides with the periphery of thgghase of adjacent capil-

| akies). The preferred arrangenment of mininmumland area tends to

insure that9an Andtouctune @ceqndéng wite| Claim a8t wherdipassaidnelayer of tapered
capillary. @eNuPdsIc’ fibers m&@%”mra?é‘ tﬂi@cﬁ@ﬁsabkerrdmams&m to 1.5 mm.S Where
the tapered capillaries as hereinbefore described are in 15 order ed
arrangenent with from about 30 to about 1500 tapered capillaries
per square l9nch structyrehactording tto CBalimp8rwherein cat least SO%ecof itheter).
Tapered CapHﬂe‘i‘Eyh ?t %ag@apf Eﬁ’dﬁﬂfﬁ“%e&okﬁb%ﬁ% Ofuch that tﬁﬁ‘{-era' Vays

wel | known In part.i isto

provi de % hE%R‘é&“ﬁo&b‘Wl% 18 @%ﬁ%‘%ﬁggdﬂrﬂq‘i&"s Hﬁp@e St"“‘=""""eand

arrangenent of the desired tapered capillaries (hereinafter a pi n
nol d). Each rmale elenent is secured in such a fashion that its-apex
extends away fromthe base of the pin nold. A portion of sheet
material is brought Tnto contact—withthe heated pin nold 25" ° bet ween

the nold and a reS|I Pressure 1is applied to
t he conbi nati on of mmmﬂg“mm‘mg' i ent back pl at e and tapered
capillaries are forne tapered capillary
topsheet. An alternate way of constructi ng the topsheet is to

subj ect a portion of liquid-inpervious material to 30 vacuum f orm ng

over an appropriate nold. After form ng tapered

e
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capillary sheets in one of the aforenentioned ways, it may be
necessary to phyS| caJIy renove material fromthe apices of the
capillaries so as to insure that the "apex dianeters are the
desi*red val ue. * SupiCTenoval OfORKBINEELLESFUAL BROPERSY QRSeMAITIONS hed by Ng

for zexanpl e, subjecting the apices to controlled abrasion or by
heati ng t he Nﬁwaﬂpupsmeuca@mawwmn UYPER THEPAIENTE EQOPHIION TREATY (PC'D

qqle"'T

also, U $ (srPﬁkﬁRionaﬂr-@%%la@ﬂﬁaTt-o-Q” ro an Qmﬂ:emﬂgﬁ?ﬂmﬁét fofl ﬁumn1r986 WO 93/02251
for amcroa ertured @n‘EFICmeV\A q ved tactile npre
sion, whijch PaH & % ABEL M inthe p é (wn@ﬁmmi bblimiwelme: on. s February 1993 (04.02.93)
- 18 - lf‘n—gh‘lry Pt eferred- g oime) FICI reabte—forred—H+m
t opsheet | nmemmtﬁ,r.maio.. Nibé D capcxbesﬁm&i@ @ﬂ gem REED PF. ASalibi Che Qf-oatrm éamue Com-
i nventi on is disclosed in U S. Paten le Alrtnie@t Center, 58 |Spring IGrove
1984, | GHusmporFIBE Btite can BAMMEHONE hat eiabe AT
(30) Priority data: (81) Designated States: AU, BB, BG. BR, CA, CS, FiI, HU, JP,
734,405 23 July 1991 (23.07.91) uUs KP, KR, LK, MG, MN, MW, NO, PL, RO, RU, SD, Eu-
ropean patent (AT, BE, CH, DE, DK, ES, FR, GB, GR,
IT, LU, MC, NL, SE). OAPI patent (BF, B}, CF, CG,
{71) Applicant: THE PROCTER & GAMBLE COMPANY Cl, CM, GA, GN, ML, MR, SN, TD, TG). -
{US/US]); One Procter & Gamble Plaza. Cincinnati, OH
45202 (US).
Published
(72) Inventors: BUENGER, Daniel, Edward ; 4216 Cannon With international search report.

Gate Drive, Cincinnati, OH 45245 (US). HORNEY,
James, Cameron ; 2865 LaFeuille Avenue, Cincinnati,
OH 45211 (US). HAMMONS, John, Lee ; 7379 Dust
Commander Court, Hamilton. OH 45211 (US).

(54) Title: ABSORBENT CORE FOR USE IN CATAMENIAL PRODUCTS

(57) Abstract

Curled, twisted cellulosic fibers are reduced in size by mechanical means, i.c., by refining. The refined fibers are formed in-
to sheets which are used as an absorbent layer in diapers, bandages and. especially. in sanitary napkins. In one mode, the refined
| fibers can be used to provide shaped sanitary devices. In an optional mode, fibers having intra-fiber capillary channels can be |
used to direct fluids into absorbent sheets comprising the refined. curled cellulosic fibers.
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such as sanitary napkins and pantiliners are well-known in the
literature. In general, such articles comprise a fluid-permeable
topsheet, an absorbent core, and a fluid-impermeable backsheet.
Typically, the absorbent core of such articles comprises cellu-
losic fibers of one type or another. Northern Softwood Kraft,
Southern Softwood Kraft, chemi-thermomechanical pulps, and the
Tike, have all been suggested for use as absorbent materials in
catamenials. Modern catamenials often contain absorbent gelling
materials, such as polyacrylates and starch;acrylate grafts, to
provide additional absorbent capacity.

- There is a continuing search for more economical, yet effec-
tive, absorbent core materials. ' Moreover, modern catamenial
products, especially sanitary napkins and pantiliners, are now
becoming available in ultra-thin forms. Such ultra-thin forms
provide additional comfort to the wearer, but require especially
effective absorbent cores in order to provide the desired absorb-
ency and protection from failure, in-use. In the main, current
ultra-thin cores employ a mixture of cellulose fibers and absorb-
ent gelling materials, as noted above.

However, there are drawbacks even to the modern ultra-thin
cellulose/absorbent gelling material cores. For example, the use
of absorbent gelling materials in manufacturing processes can be
prob]ematic, inasmugh as sqch‘materwals can be dusty and difficult
to handle. Morebyer, absorbeﬁt ge111ngf i iterials can be
expensive. Indeed, absorbent gelTing materigg; were primar11y
developed to absorb low viscosity fluids such asﬁurige, e.g., in

infanﬁ diapers, and- spmeigypes_of_absorbent gelling materials are
: ok S :



aberration and said adjacent surface aberrations | marl 30
©said visible surface is Jess.than about 4 mls, ngemms } !

i nci dent upon any portion of said visible surfacq i{s diffusel

reflected into a nultiplicity of directions by sdid s2B8f&&el

aberrations so that said visible surface appears |substantially

non- gl ossy. 35 The ' 045 topsheet rrate:Tual can have at | ¢ast a
portion- of sai d surface aberrpations conprising protuberandes
proj ecting generally outwardly fromthe surface, and can have at
| east a npbroptimaly usefud with mere viaseus atiiayids sushprs denges.
degressi ons Final1p{ Oithe! i fogmeIRB P62l b¥ iunved-dhin f aBsBrbest Spsdsacergyf said
web.

L - - . Th
manuf act ure of tHEQE“&Ye?eéPPHHiEof@ﬁ&%tag‘dcéﬁs“ﬁgefgcﬂﬂtﬂ‘a materials gftens . ofe
a form ng screenrequiges ttheuvse ofislajexdriadéns, ndiich can amount to as much as

5 20% by weight of the total cellulesic fibers in the core. Such
binders are necessary to provide strength and cohesiveness to the
core during manufacturing operations and also under in-use

- conditions after the cores become moistened by body fluids.

Until now, the development of absorbent core materials for

- 10 use in .sanitary napkins and pantiliners has relied to a
considerable extént on learnings associated with the manufacture
of disposable infant diapers. The absorbent gelling materials in
both types of products are quite similar. The cellulosic fibers
used in both types of products are very similar. Yet, it will be
appreciated that the nature of the fluids being absorbed in
diapers vs.- catamenials is substantially different. Moreover,
diapers' have much higher volume requirements and a much greater
need for moving such higher volumes of liquids through larger
distances and heights in the absorbent core than do catamenial

'products. Thus, having given due consideration to these factors,

it has now been determined that cellulosic materials of the type

described hereinafter can very admirably serve as the absorbent

core in sanitary napkins and pantiliners. ) C

Accordingly, it is an object of the present invention to
provide sanitary napkins and pantiliners having improved absorbent
cores. While the absorbent cores provided in this invention can
optionally contain. absorbent gelling materials, it is a further

.object herein to provide absorbent cores which function

sufficiently well, even when ultra-thin, that absorbent gelling

materials are not required. It is a further object herein to
provide absorbent cores which have high capillarity in conjunction
with high permeability, as well as the ability to hold fluids
tenaciously. It is a further object herein to provide catamenial
articles whose absorbent cores do not require latex binder. These
~ and other objects are s,ecured,:’oy..iighe ,prgs_,ent_.'c_invention, as will be
seen hereinafter. oo C
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her ei nabove, which provides said surface aberrations by virtue of

v "knuckl es" on the support menber. (The preparation of_such sheets 5
is described in great detail in US. Patent 4,463, 04 ,EPEAQENEWHTSHEET
met hod of preparation fornms no part of this inventyFor— -
general, the resulting surface aberrations correspond tjo &?q% P 199
knuckl es of a woven nesh support structure which direct] y¢Co Eaé?é
the visible surface of said plastic sheet during production 10

t her eof . In a preferred manufacfuri ng neg hod, the woven ngsh
support structure which direc ¢ agd t helars4 f
sai d topsheet is conprised of S havi ng a di ameter between
about . one anheappeparetitonnpf scurhed.a chemisatbu srossddpkadn cabadesite0
fila- 15 MepierbErandi Rl 0 in( aridus nabsobbent 68rtiicl évTaBt eseeibddi neal

Ahe 400" 7 7% ot Whe 1" the, F8M g Tl By Naned Badinds" SR Gkpant, CTP
t opsheet s5 herei aApplicationse \ihSr ci4n 888,083 sdssuesle 12/19/89; Mo+ r 4:1823r843have
atn aver a?e ggg{]itHg%ﬁdOE/ﬁ/abgaﬁis.ahqués.]@gf 1l;‘§s|u§d ?@/zs/as;t gp.s.e 4%@1;]?3@21 y
erpl i Sﬁze of eacﬂswgsﬁaké?ﬁf %Ba%ggr Sai'iegng/“/”* U‘s‘aé’@gﬁ 3&5"9‘-‘1 )
. greir pendi cul ar tﬁ?[&?;gsﬁ;;&%?%uﬁﬁ%ﬁg@&;ﬁ?g;ﬁ?imb@i/@lﬁi,?:r .
gi nates, w thieqy . ,Olis as ] 5/8/91; ULS, :
0, |
dove of Uiy aver S ualle o) 0 el o R s st
backfaces are tr@#029025-1, 5/8/91; U.S. Application 07/596,607 filed 10/17/90,
’ issued -as Finland PA90-5502, 5/7/91; U.S. Appliication 07/625,776
filed 12/17790; U.S. Application 07/625,775 filed 12/17/90; and
e U.S. Application 07/625,774 filed 12/17/90.
15 The preparation of other curled cellulosic fibers which can
be used herein is disclosed in PCT Patent Specification U.S.
89 01581 filed 14 April} '1989, International Publication No.
89/10446 published 2/11/89 by M. L. Minton.
The foregoing patents, patent applications _and' any patent
20 subsequently mentioned herein are incorporated herein by
reference.

' SUMMARY OF THE INVENTION . |
The present invention encompasses fluid-absorbent (especially
vaginal discharge fluids and menses) wet-laid sheets comprising
individualized curled cellulosic fibers, said cellulosic fibers
being mechanically refined such that at least about 30% of said
fibers have an average length which is .from about 20% to about
40% of their length when in their original, unrefined state.
Preferably, such sheets will have from about 50% to about 90% of .
their refined fibers at an average length of from about 0.25 mm to
~ about 1.5 mm. More preferably, such sheets will have an average
of from about 0.1 g to about 0.15 g of said refined fibers per
cubic centimeter of sheet. Most preferably, such sheets will have
an average thickness of from about 0.3 mm to about 2.4 mm. Such
sheets are prepared as disclosed hereinafter, and, after’ wet-
Jaying, are preferably dried by through-dir drying means.
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REPLACEMENT SHEETY - -
wi th hydrophilic ex are descrijbgd in U S. Patent 4,735, 843,
Noda, April 5, 1988, egdskpaggy cdn jal so be enpl oyed herein. -

In additien to th ophi sti'cated Jagertured nmaterials men- 30 tioned
her ei nabove, the pr iprlesent i nvention may al so be
undert aken-wi th hlydrophobic sheet HateriaL54having simpl e hol es

punched t here through. It will be understood fromthe

foregoi ng that the afThecémvention thus propidesecsanddary miapkins or pantflfiners
materials used asg c{g'gﬁstiﬂ etﬂb‘ﬂ!f ?ﬁf‘emeab‘lf badREReet] C€a qﬁuidjisbﬁneable

invention are t ant hf S, nonwoven
material' s, whi ch &apsh Qﬁ?aﬁ&‘i r jaDgRrbgyt acqrﬁréﬂaterp"“d b"'t"ﬁ%‘rﬁggo?"q‘sihﬁ%tr s

whi ch overl ap eacdndosdigr bidksheegl aid tdoee tdompkising the sheet nobéd abeverateri al .
e Bar'e £ Or TR oI PARRES [niRt *EA@ fhventton encopEéhelubidhohe M

from materlals (prefe

- 20 - twmmstqurmng@rnmwomt seria opto whieh ispcebesivelsn
cl ean- apetatdidda Tayer of" eRdividRl{fyd cavded Séellaiosdc fibeFsiceaid N
use. . cellulosic fibers being mechanically refined such that at least
about 30% of said fibers have an average length .which is from
10 about 20% to about 40% of their length when in their original,

unrefined state. Preferably, such structures will have from about
50% to about 90% of their refined fibers at an average length of
from about 0.25 mm to about 1.5 mm. More preferably, such
structures win have an average of about 0.1 g to about 0.15 g of

15 said refined fibers per cubic centimeter of said wet-laid layer.
Most preferably, such structures will have a layer of said refined
cellulosic fibers at an average thickness of from about 0.3 mm to
about 2.4 mm. Again, such structures, after wet-laying, are
preferably dried by through-air drying means.

20 Thus, the invention also provides a samtary napkin or
pantiliner comprising a ﬂuid-mpermeat_ﬂe backsheet, a
fluid-permeabie topsheet and an absorbent core interposed between
said topsheet and said backsheet, said core compnsing the
absorbent scrim/layer structure noted above.

25 In yet another embodiment, the invention also encompasses an
absorbent structure comprising a f‘liﬁd-d_irecting scrim, said scerim
comprising fibers having external capillary channels, and wherein
a layer of {individualized curled cellulosic fibers are cohesively
wet-laid onto said scrim, said cellulosic fibers being mechanic-

30 ally refined such that at Teast about 30% of said fibers have an
average length which is from about 20% to about 40% of their
length when in their original, unrefined state. As above, pre-
ferred structures of this type are those wherein from about 50% to
about 90% of the refined fibers have an average length of from

35 about 0.25 mm to about 1.5 mm. Preferably, such structures have
an average of from about 0.1 g to about 0.15 g of said refined
fibers per cubic centimeter of said wet-laid layer. More prefer-
ably, said layer of cellulosic fibers has an average thickness of



3 REPLALEMEN1 otthiul |
Such topsheets (as well as fibrous topsheets) carl e rendered -
«hydrophilic by spraying on surfactants, e.g., PE PERSESER 109

wel | - known f ashi on. It will also be preci ated that} f{i brous,
nonwoven topsheets made from material s sughlas—potyetnylend,

pol ypr opyl ene and bl ends are commonly usef in commerci al nitary
napki ns and pantiliners, 'and'suchszbrous—ropsneets can al so be

dh in. 10 ' h, "fi " | .4€. fi .
U0 10T e svut .4 ol oA oqBORSOR, TR MM,

erein .
exanpl e,  varitures, after watriaying.beve prefarebly diried| byumbhraygh-aimet wor k
sheets which @hqng means. adqueous-fluid-pernmeable by virtue of a

multiplicity of holgs or channel,s assin t het et hr qugh, uch
sheet mq..{ erials cHh @ fprefeyred mo Peﬁﬁ%cftgg}&r%?%oﬁ? &7@??"— d&gﬁ“bég in the
patent |i%eratuteast &tiout 50%, preferably.e atadeastdiahoutt B0%heohHriheefsbarfs U. S.

Patent 4,636, 41 , 7 e rising
a network of ri@g{é?}@gﬁﬁﬁlfry_ch]g?rreqrﬁreﬁe%pdsg?ﬂeﬁ Q&gi g%ﬁn?lleg? & h‘em @al
types, and wiEhannelgplie in the m"g@l‘?-ridl pectin N#ﬁU‘%FtWF%i ng points, are
contacted and cool ethe?Qnventiod @lsd!provides Bkosawite®n napkin et paith 1 et

pol ymer et or i apwbriftag o Fluid iR CBRRKEREE. 1 ARIRIRERE.
this invention. topsheet and an abspehendr cenecdntenposed detveanr spidhckapshests t he

formanm nous netand said backeh@dt,SisBEd acore! temprasingether kapif 1 Mol Yorafind
filaments, said C ri. s

G seoren: s syt o 56 et bOREBOIONEL "
Eur opean Pat ent such that the scrim comprising the capillary channel fibers is in :
| close, fluid-transporting contact with said topsheet. In a
preferred embodiment, such ‘sanitary napkin or pantiliner is
characterized by having said absorbent core with at least about
80% (preferably at 1least about 80%) of the capillary channel
fibers in its scrim positioned such that the capillary channels
1ie in. the machine direction of the sanitary napkin or pantiliner.

- The invention thus provides new absorbent and fluid-handling
means for. absorbent hygieixe products when used in sheet. or pad
form. Basis Wefghts per ream (3,000 ft.?) typically will range
from about 35 pounds at a thickness of about 0.5 mm to about 150
pounds at a thickness of about 2 mm. In an optional mode, the
sheets can contain from about 0% to about 25% by weight of
cellulosic crill. : ' :

The invention 2also encompasses 3-dimensional shaped
catamenial devices of the convex intralabial, concave external, or
pessary types, comprising individualized curled cellulosic fibers,
said cellulosic fibers being mechanically refined such that at
least about 30% of safd fibers have an average length which f{s
from about 20% to about- 40% of their Tlength when -in their
orfginal, unrefined state; preferably wherein from about 50% to.
about 0% of said fibers have an average length of from about
0.25 mm to about 1.5 mm. | _

The general definition of "refined" fibers herein is taken
from the compilation of materials, in textbook form, available as
SEMINAR - Refining of Chemical Pulps, Doshi & Assoctiates, Inc.,

15 -

20

25

30

35



Appli cation 0215417, filed 06.09.86, Sneyd et

. assist visualization of this sheet. The aforesaid
can be prepared using hydrophobic plastics such ag
PVC, and the like, and are well-kng
absorbent products such as catanenials, and the Ii

materials ‘typically have a basis weight of 0.5-5.0 ounces/yd[err]
(0.0016 g/cnferr]

pol.ypr opyl ene,

al so be-enpl oyed. 2617 N. Summit StrgeksrippietonThill b‘ﬁ%hee{\CQ‘%‘d'ﬁ\Sm’-ethﬁ\al

SPEET
éﬁté}iﬁ% 1.

Such_sheet

- 0.016 g/cnferr]), a-caliper ofl5=25—+t+sr—ar up n area
of 30-80% and a nesh of 20-40. Conventional nonwoven topsheets

can

and can conprise ®efinition (atfﬁyedi},mtﬁé nePabpssePof YREFiningees , tof aTtePX e €

pol yet hyl ene or

Pl exi bl . A pol ye e rrubilnd 6y Shegfinbifibe o° gfefa "y 8he bl or | o

typi cal . Fl ushaiwager,dr or “mechanical treatment of chemica'l pulps to modify the . 21
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fibers in such a way as to improve sheet properties.”

M. R. Doshi (ibid. at 69) indicates that some of the changes
in fiber properties associated with refining ‘incIude' internal
fibrillation, external fibrillation and fiber shortening. Doshi
states that the concomitant generation of “fines” or “erill"
material is virtually inevitable. '

It is to be understood that the refining process used herein
is designed to minimize or, preferably, to avoid, fibrillation and
to minimize, or preferably avoid, the formation of "fines".

A1l ratios, ranges and proportions herein are by weight,
unless otherwise specified. :

DETAJLED DESCRIPTION OF THE INVENTION

The present invention refines curled, preferably chemically
crosslinked and stiffened, twisted fibers and employs said refined
fibers in sheet form as an absorbent core in catamenials. While
the preparatioﬁ of curled and twisted cellulésic fibers is known
in the literature, and means for refihing various fibers by.the
application of mechanical energy are well-known, it 1is .not
believed that refining procedures have heretofore been applied to
curled fibers to achieve the benefits embodied in the present
jnvention. The following descrzbes the procedures and articles of
this invention in more detail.

Eiber Manufacture - The preparation of suitable curled
cellulosic fibers from which one can prepare the refined, curled
and twisted cellulosic fibers used in the practice of this
invention is described in great detail in U.S. Patents 4,888,903;
4,822,543; 4,889,595; 4,889,597; 4,889,596; and 4,898,642. Use of
such fibers in combination with absorbent gelling materials, and
means for manufacturing such combinations, are described in U.S.
Patgnt 4,935,022. Such patents are cited hereinabove in the

BACKGROUND ART section. Such preparations typically involve the .

use of aldehydes, such as glutaraldehyde, as crqss]jnking agents.
In addition, polycarboxylic acids can be used as crosslinking

agents; see the U.S. patent applications cited in the BACKGROUND



bibdegradable b PMEMEH&SHEE% also be wused, e.g., wth

<« pantiliner devicegs[hererm: 4 .Oional Retaining Means - The
absorbent structdres ' can optionally, but preferably, be
provi ded with. neqng tﬂ(;ﬂaﬁg”gwgé .themin place on or near the user's
body to allow th¢ $tructires . . | to performtheir intended -function.
For exanple, sanftary napkins can_be provided with glue stripes
faci ng outward ofrrtherrtrack* sfiekt” in wel | - known fashion. Various

B ayed P30" AR SRREMR, Suteipabove. 1P RACULARX R AR ARREORaANY OO
absor bent sheetfor Prepariﬂgppﬁpﬁréﬂi"‘ﬁg gelduinsipefibers tavesal soy knawnenand

di sposabl e sanigyel Wibers may aP§®®eCised herein, although the fldid absorbency
EXAMPLE VI | |

| i ght ywei ght tili jtable f . bet
menstrual 15 Propsydies,pay cllﬁ‘rﬁl E??ﬁ“l'ﬂ §ﬁgc§°3‘5|?ﬁe;dgﬁ{§'s ?’é"c?‘?ﬂgﬁf“gﬁt‘%ﬁg" hgv\il\ﬁgn
a surfach fibers.caRefferangeucan 1ai se nbe mae atnl thenvaninkhcithtioghedn / scrim

of Exanple VI y.s. patefC4cass, o bhe pabansheasdt opmeror tiRrSPARE 1ypes.
I nt er posed bet ween h

4,463,045 and a fl EEF%“‘-“ f‘bef"g:)g\?"(;jf’é{'%‘{/{?é'tr\gggbﬁ%]ti‘§ﬁfe$%°§*ﬁ‘“ﬁgt‘ﬁg§h?i li ner
functions to cdbedmref@®nces comprjispaindididuahizegecuriedt¢addutosibefibeesd for
Supre |y OO are profBAy festely, sttty by e ot s,
napki n hi@fi ng c"'°ss‘1"ki'l%9?qtapsg%§€§$rd$ﬁg Butodr Eb *F%rl}'géa'gbé‘orsﬂéﬁtycore
is prepared curled fibers have an average dry fiber twist count of at Jeast
- about 4.5 twist nodes per millimeter an average wet fiber twist
count of at least about 3.0 twist nodes per millimeter and at
least about 0.5 twist nodes per millimeter less than said dry
15 fiber twist count; an average isopropyl alcohol retention value of
less than about 30%; and an average water retention value of
~ between about 28% and about 50%. Highly preferred fibers have an
average dry fiber curl factor of at least about 0.30, more
preferably at least about 0.50. It is to be understood that the
20 refining process herein does not substantially  affect the
foi‘eg,oing parameters, inasmuch as the process is carried out in
such a manner that there is little or no defibrillation of the
original curled and twisted fibers. Rather, the original fibers
_ are, in general, reduced -in length: On average, the original
25 curled fibers employed herein have lengths ranging approximately
from about 1.6 mm to about 7 mm. After 'refining in the manner
disclosed herein, at least about 30% of the resulting fibers, .
‘preferably at least about 50%, more preferably from about 50% to
about 90%, most preferably at least about 90% of the refined
30 fibers have an average length which is from about 20% to about 40%
of the length of the original, unrefined curled fibers. Stated
otherwise, on average the unrefined fibers prepared by the
above-referenced processes will have lengths in the range from
about 1.6 mm to about 7 wm, whereas, after refining, the lengths
35 of the fibers will typically be mainly in the .average range from
: about 0.25 mm to about 1.5 mm. '
Fiber gefjning - Once prepared by any of the aforementioned,
art-disclosed processes, the curied cellulosic fibers are refined



usi ng the absor bent[py ! IVI I, herein, per the design
+of US  Patent 4, ,zgignﬂggﬁﬂgﬁﬁ‘urg, August 18, 1987. The
absorbent core conprilses _a sheet/sgrifm having a Basis Wi ght of
about 150 pounds. Thed ndB8BERBPbshgel]l of U.S. Patent 4,463,045 is

used as the topshedt.j 30 EXAMPLE X

The preparation of |a thin sanitary ngpkin is as follows. An

absorbent core is pared in the nmapner of8 Exanple VIl at a Basis

Wi ght  of about 150 pounds. The core is cut to a size of about 8.0

in. X 2.75 in., tnarewidp| theefiibensiunpdoin 2hg prgetice phRrifds invention; sgeece of
pol yet hyl ene backiguegtz. An additional piece of tissue is
P e ogna' o 1 AEaBORR ardlSs bR S <Bf 5B 35 v
under si de with cweight o saidr fibars:and ¥hdyi weighhmaten cisspassed cthirough a
I's wiped gff. THeroub/Wa1&rtn (fow @VdiTebId & Sprodt2Beuer)Us ing1 €U YK Gefiner
- 22 - (available from Koppers Company, Inc., Muncy, Pennsylvania, Model
105A-LAB) using a deknotting disk of the 17804-A type. Import-
antly, it is the objective of the refining process herein to cut
the twisted fibers without substantially defibrillating them.

10 The 3% aqueous stock solution is diluted to 0.5% consistency
and flows through the Sprout-Waldron refiner-using a gap setting
of from about 5 mils to about 30 mils, preferably about 2.5 mils.
(Note: The Sprout-Waldron is modified by removing the equalizing
spring so that the gap setting remains constant throughout the

15 flow of the fibrous stock solution.) Typical flow rate is 9-10
gallons per minute and the refining amperage is about 45 on a 25
hp. motor. (Use of the amperage term is a . measure of the
mechanical energy imparted to the fibers during the refining.) A
single pass of the fibers through the gap is employed.

20 In an alternate mode, the curled cellulosic fibers can be
used in combination with crill, which is a highly refined southern
softwood kraft fiber having a Canadian standard freeness between
about 50 to about 100 ml. (TAPPI standard). Typically, the crill
comprises up to about 5%-10% by weight of the curled cellulosic

25 fibers. Addition of crill can impart desirable strengthening

- properties to the final ;heets, and also can serve as a_diluent in
the sheets, for reasons of economy. ' :

Following the refining step, the 0.5% aqueous slurry of the

refined, twisted fibers is further diluted to a slurry weight of

30 from about 0.1%-0.2% for use in the Sheet Formation operation,
hereinafter. ' _ ‘

. Sheet Formation - In general terms, the formation of -the
above-prepared refined, curled cellulosic fibers into sheets
suitable for use as the absorbent core in catamenials, and the

35 11ke; employs a Fourdrinier papermaking process with a standard
fixed vroof forming technique, and involving vertical transfer of
the sheet across a through-air dryer. See, for example, U.S.
Patent 4,889,597. ln_the process, a breast roll is employed in
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of Gapil Lary 10 avgli Fiber figspdlafion, uhidfy ou ﬂgggﬁ“ﬁhr%f‘ﬁoqﬁ‘é‘%ﬁ“ e
part of tRDs Tay-downy ofit fibers Ain ¢he i vesul Singr sheett o THPGH iiphdec between
iﬁli 814 (cited. the top dPOMR) hé¥d bk ahd the-RPRFHGFire PtneCoRt iUk iy~ Par t
piication is preferably set at about 90 mils to avoid flocculation. The
dilution water can also be adjusted to avoid flocculation by
settling. As noted, avoiding flocculation results in sheets
15 having a substantially uniform distribution of fibers.

Dewatering of the sheet is relatively rapid down to the 23%
level. A vacuum box is employed to remove any excess water from
the forming wire, after which the sheet is transferred to a drying
fabric. Drying is accomplished using a standard through-air dryer

20 with an air temperature of about 300°F. This results in a sheet
having about 3%-4% by weight' moisture, which can requilibrate
(&epending on ambient humidity) to 8%-10% moisture. It should be
noted that the sheet is preferably not compacted during drying,
since this dinterferes with the absorbency capacity. While the

25 sheet formed in the foregoing manner 1is quite absorbent and

.suitable for use in many absorbent structures, it will be
appreciated that such sheets may be somewhat stiffer than desired
by the formulator of sanitary napkins and pantiliners. Using
standard techniques, the sheets can be calendered and/or passed

30 through rollers in an "ge configuration to flex the sheet to the
point that 1t becomes soft and pliable to the touch. This can be
repeated, according to the desires of the formulator.

It is to be understood that the sheets prepared in the
foregoing manner are highly absorbent and quite suitable for use

35 in catamenial products. However, the sheets may lack strength for
- some purposes, especially when moistened and subjected to
stresses, e.g., during wear by the user. In order to overcome

this problem, 1t has been determined that a thin scrim of
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for the design &b ﬁhsscm«mby ar phenbmenon referred to in the art as "stapling".

Preparing the sheet/scrim by this process is preferred over the
‘alternative process which would involve forming the sheet, placing
the scrim on top of the sheet, and subjecting the resulting
scrim/sheet to vacuum. In this latter type of process it has been
noted that good 'stapling does not occur, and the scrim tends to
decouple from the sheet.

The following Examples further illustrate the practice of
this invention, but are not intended to be limiting thereof.

EXAMPLE |

Individualized, stiffened, curled cellulosic fibers are
prepared. according to the procedure of EXAMPLE I of U.S. Patent
4,898,642 and are refined in the foregoing manner. The resulting
slurry of refined fibers is formed into a tissue sheet having a
Basis Weight (weight per 3,000 ft.2) of 35 pounds. The sheet can
be used, for exﬁmp]e, in a tissue laminate having a central layer
of polyacrylate absorbent gelling material. Such laminates
typically comprising about 0.68 grams of the absorbent gelling

material are useful as the absorbent core in ultra-thin sanitany
napkins.

10

15

20

25

: EXAMPLE 11
Individualized, crosslinked fibers -are made by a -dry
crosslinking process utilizing citric acid as the crosslinking
ag;ht. The procedure used to produce the citric acid crosslinked
fibers is as follows:

1. For each sample, 1735 g of once dried, southern softwood

. kraft (SSK) pulp is provided. The fibers have a moisture
content of about 7% (equivalent to 93% consistenci).

2. A slurry is formed by adding the fibers to an aqueous medium
containing about 2,942 g of citric acid and 410 ml of 50%
sodium hydroxide solution in 59,323 g H,0. The fibers are
soaked in the slurry for about 60 minutes. This step is also
referred to as “steeping"”. The steep pH is about 3.0.

30
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capill ary channels, mhlc
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theoreticly aff ecélurlt}‘efiﬂ%té ! qrsy caﬁ‘éﬁﬂt‘éﬂ by a stﬁﬁﬁ&“ Q! targeted

S rrpl y stated, the Cdaeaaler%na/ cong1 tency an%rs t'llrgcri] a.‘ evb] ofe chemicals on
the fibers.

4. Next, the dewatered fibers are defibrated using a Sprout-
Waldron 12" disk refiner (model number 105-A) whose plates
are set at ahgap which yields fibers substantially individu-
alized but with a minimum amount of fiber damage. As the
individualized fibers exit the refiner, they are flash dried
with hot air in two vertical tubes in order to provide fiber
twist and curl. The fibers contain approximately 10%
moisture upon exiting these tubes and are ready to be cured.
If the moisture content of the fibers is greater than about
10% upon exiting the flash drying tubes, then the fibers are
dried with ambient temperature air until the moisture content
is about 10%.

The nearly dry fibers are then placed on trays and cured in
an air-through drying oven for a length of time and at a
temperature which in practice depends on the amount of citric
acid added, dryness of the fibers, etc. In this example, the

_samples are cured at a temperature of about 188°C for a
period of about 8 minutes. Crosslinking is completed during
the period in the oven. '

6. The crosslinked, individualized fibers are placed on a mesh
screen and rinsed with about 20°C water, soaked at 1%
consistency for one (J) hour in about 60°C water, screened,
rinsed with about 20°C water for a second time, centrifuged

- to about 60% fiber consistency, and dried to an equilibrium

moisture content of about 8% with ambient temperature air.
The resulting individualized citric acid-crosslinked

15

20

25 5.

30

35



.articles. Mor eov

'he}ein-pronnte pa Gﬁhﬁﬁﬂﬁgﬁﬁﬁﬁ the "z" direction of absorbent

fi bers whose fi be}
the machi ne direc

pronot ed, which

P [ y enpr- g |la | ayer of capillary channel 25
s| ap® oppihaongd Jto lie substantially parallel
[ipn, flul 39%)0 ijn the machine direction is

ehh al{l useful absorbency of the

article. However] by thus positjioningl2the capillary channel

fibers, fluid fl

ow I n the cross—direction is controlled, thereby 30

m ni mi zi ng, or ecellutonicr&ibpravariedretined citk 4he aovetdescribed mrnnete and

| at eral edges of
the prior art wh
and z directions

i nter-fiber capiS+rlysydhelsheetyscirint i s-suii bable ckopi useary thhaabserbendfcoras

the fiberg provi
stated, «capilla
spi nnabl e pol yne
24

10

atd\FoRfdd S of WHEet W alfCARE 0DV i (atC o Shet/scrin
Bes)sysantoof; 15D oneongs: « shkerc aofiening ' PaiSage over

to
al so

% adgﬂl‘i"t?{g{ ﬁaﬂigi d directionality. Briefly

e (69 pol yester) fOAMBELL' Chin examle
Individualized crosslinked fibers are made by a dry cross-
linking process utilizing 1,2,3,4 butane tetracarboxylic acid
(BTCA) as the crosslinking agent. The individualized crosslinked
fibers are produced in accordance with the hereinbefore described
process of Example II. with the following modifications: The

slurry in step 2 of Example Il contains 150 g of dry pulp, 1186 g
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of H,0, 64 g of BTCA and 4 g of sodium hydroxide. In step 5, the
fibers are cured at a temperature of about 165°C for a period of
about 60 minutes.

The resulting fibers are refined and formed into’ a sheet/
scrim in the manner of Example II for use herein.

EXAMPLE TV

Individualized- crosslinked fibers are made by a dry
crosslinking process utilizing 1,2,3 propane tricarboxylic acid as
the crosélinking agent. The individualized crosslinked fibers are
produced "in accordance with the hereinbefore described process of
Examplé I1 with the following modifications: The slurry in step 2
of Example II contains 150 g of pulp, 1187 g of water, 64 g of

. 1,2,3 propane tricarboxylic acid, and 3 g of sodium hydroxide. In

step 5, the fibers are cured at a temperature of about 165°C for a
period of about 60 minutes. :

The resulting fibers are refired and formed into a sheet/
scrim in the manner of Example II for use herein. '
T ' EXAMPLE V

Individualized crosslinked fibers are. made by a dry
crosslinking process wutilizing oxydisuccinic acid as the
crosslinking agent. The individualized crossiinked fibers are
produced in accordance with the hereinbefore described process of
Example II with the following modififications: The slurry in step
2 of Example II contains 140 g of pulp, 985 g of water, 40 g of
sodium salt of oxydisuccinic acid, and 10 ml of 98% sulfuric acid.

The resulting fibers are refined and formed into a sheet in
the manner of Example II for use herein.
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such fibers are sof tThendequilitédd €fibers are refined as above and formed into a
sheet/scrim having a Basis Weight of about 83 pounds. After
softening by passage over S-rolls, the sheet is suitable for use
as the absorbent core in a pantiliner.

| EXAMPLE V11

Individualized crosslinked fibers are made by a dry cross-
linking process utilizing citric acid as the crosslinking agent
and -sodium hypophosphite ‘as the catalyst. The individualized
crosslinked fibers are produced in accordance with the herein-
before described process of Example II with the following
modifications: The slurry as described in step 2 of EXample 8
contains 326 g of pulp, 138 g of sodium hypophosphite, 552 g of
citric acid and 78 g of NaOH in 10,906 g of H,0. In step 5, the
‘fibers are cured at a temperature of about 188°C for a period of
about 6 minutes.

The resulting fibers are refined and formed into a sheet/
scrim having a density of about '0.125 (at 0.1 psi pressure) and a
capacity for sheep’s blood of about 8.0 grams blood/gram of sheet.
Such sheets are useful at various Basis Weights in sanitary
napkins and pantiliners. _

The preparation of sanitary napkins, pantiliners, and the
1ike products, using the aforesaid sheets or, preferably,
sheet-scrim combinations comprising the refined fibers involves
interposing one or more of said sheets between a fluid-permeable
topsheet and a fluid-impermeable backsheet. The manufacture of
such products 1is well-known in the literature and commercial
practice. The followiné is included herein fo_r_' the convenience of
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described in the patent literature. For example, according to the
process of U.S. Patent 4,324,246, Mullane and Smith, April 13,
1982, a sample of thermoplastic material such as 0.0038 cm thick
polyethylene film is heated above its softening point. (The

softening point is the temperature at which the thermoplastic

material can be formed or molded and is less than the melting
point of the material.) The heated thermoplastic material in
sheet form is then brought into contact with a heated forming
screen. The forming screen is preferably an apertured wire mesh
screen  having - the desired aperture size, pattern and
configuration. A vacuum is used to draw the heated film against
the forming screen, thereby forming the film .into the desired
pattern and having the desired hole sizes. While the vacuum is
still being applied to the film, a jet of hot air is passed over
the film. The hot air jet perforates the film in a pattern
corresponding to the pattern and size of apertures in the forming.
screen. , -

Fluid-permeable topsheets prepared in the manner of the
Mullane et al patent are conveniently referred to as “formed
films". The caliper of ‘such films is impo.rtaht since, if the
caliper is too great, liquid may 'accumulate in the apertures and
not readily pass there through. For the manufacture of absorbent
articles such as diapers, catamenials, incontinence articles, and
the like, the topsheets typically have a caliper of less than
about 0.075 cm, or preferably less than about 0.064 cm.

Another formed-film sheet material useful as the topsheet
herein is the resilient, 3-dimensional web exhibiting a fiber-1ike
appearance and tactile impression, comprising a fluid-impervious
plastic material, with said web having a multipiicity of
apertures, the apertures being defined by a multiplicity of
intersecting fiber-1ike elements, all as disclosed in U.S. Patent
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hydrophobic polymers, as mentioned hereinabove; typically, Tlow
density polyethylene having thickness of from 0.0025 to 0.0051 cm
is employed. |

Reference to U.S. Patent 3,929,135 can be made in order to
further visualize tapered capillary topsheets. 1In use, the apices
of the capillaries in such tapered capillary topsheets are in

. contact with the underlying absorbent core material. Generally,
tapered capillaries are in the form of a frustrum of a conical
surface, but it is to be understood that any generally tapered
structure, such as a frustrum of a pyramid or the like with a
triangular, square, or polygonal base, is within the term "“tapered
capillary"; circular tapered capillaries, however, are used in
this description for convenience. It is also to be understood
that the tapered capillaries can be asymmetric (i.e., the angle of
taper on one side can be different from that on another side) and

- that the.angle of taper can change continuously (i.e., be curved)
over the distance from base to apex.' In the latter case, the
angle of taper is defined as the angle of the tangent to the side
of the capillary at its poiht_of minimum apex opening dimension.
The angle of taper suitable for use in topsheets according to the
practice of this invention is from about 10° to about 60°.

Base opening dimension of the capillaries is defined as the
maximum open measurement in the plane of'topsheet at said tapered
capillary. Abex opening dimension is defined as the maximum open
measurement in the apex of said tapered-capillary, which apex is
remote from the plane of the topsheet. When the tapered capiliary
is in the form of a frustrum of a conical surface, the base and
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St ated ot herw se, an @M&SHFM channel fi ber having a

. straight-line |engtih lof about curled or gathered to 25
provi de optinal fiHer|s ?1&\/35&;199& e of h of fromabout 0.5 cmto
about 1.5 cm The capi fl-4ry channel fibers are preferably
spont aneousl y wettapre, amd afe typically hydrophilized, e.g., by
the surface pplication of purfaqigaots such as PEGOSPERSE or
VOLPO-3 30 et hoxyl ated ol eyl alcohol, from Croda, Inc., New York, NY,
olr)_ any | Qtpbﬁropbﬁmgelﬁimértsiumm‘e,VMpetze'rvleﬂ,h,e tieabsse dhgmeteeradl
obj ecti ve [ o r rein
whi ch are the Egé’{)ariggurefy vvesk gﬁfneg r‘%g F& Sﬁslﬁ%%?/ %}r'hzq'eggléhd d

to transﬁfGﬂt‘ used, interchangeahly ng'iihus resnestinelyed thaset yapentng

capil | ary channel d{weR€iof and apex op@fmgcamdnsihﬁ[el n and their individual
fiber hol ogy,

manner of his i nventﬂ? tapered capiﬁqmi g%e Sﬂ%’?ﬁ't d'iq'.'I ﬁ qiﬁé‘g& rﬁﬁiﬁ" tﬂf

such fibers Into @¥oerbeuid to readilygpasiscfeam the syrfiegesiof thee topsheet atoor
will be laying-doye ain8er19y absorbent core. The apex diameter is from about
0.004 to about 0.100 inch (0.010 to 0.254 centimeter), preferably
from about 0.005 to about 0.020 inch (0.013 to 0.051 centimeter).
The tapered capillary base diameter is selected to satisfy
two criteria. The first of these is the subjective feel of the
surface of the topsheet which contacts the skin of the user. It
has been discovered that polyethylene can be made to exhibit
pleasing, cloth-like, non-waxy attributes when the base diameter
is within the range from about 0.006 to about 0.250 inch (0.015 to
0.635 centimeter). Preferably, the base diameter should be within
_ the range of from about 0.030 to about 0.060 inch (0.076 to 0.152
cei\timeter). The second criterion is that the capillary base
diameter be small enough to allow an expected liquid droplet to
bridge across at least one capillary. This criterion is satisfied
by the above dimensions for disposable diapers and sanitary items.
The height of the tapered capillary is defined as the
distance between the outermost surface of the topsheet (i.e., that
surface which normally contacts the skin of the user) and the apex '
of the tapered capillary. This height, of course, depends upon
apex diameter, base diameter, and angle of ‘taper which have been
selected as hereinbefore described. The height of the tapered
capilliary should provide a structure with a minimum téndency to
collapse in use. The characteristics of the material of con-
struction of the topsheet in large measure determine suitable
ranges for the height. When the topsheet is low density poly-
ethylene of from 0.001 to 0.002 inch (0.003 to 0.005 cm) thickness
and apex diameter and base diameter are in the preferred range,
and angle of taper « is in its critical range, the height of the
tapered capillary can be from about 0.003 to about 0.159 inch
(0.008 to 0.404 centimeter).
A state of relative dryness on the surface of the topsheet
implies that most of the 1iquid which contacts the topsheet {s
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- é6 .- of REBLJACELMHSSHEEIw article. I n one node, the fibers can

+ be bl omn qntfo, for exanpl ¢, {an absorbent core nade from cellul osic
fibers. In a nore rﬁ&fSeEPrﬂ%m)je “multiple capillary channel

fibers of the forleqoing are forngdlinto a batt or pad, said pad 5
conprising a network or_nmurtirptre chapillary channel fibers. Such

mul tifiber pads wWill typically have a caliper in the range from

about 0.1 in. (0.254 cm to about 0.7 in. (1.78 cm, preferably

from about 0.1 timangfereéd thrpuglo dbdot tbe 4abserbémt. Glemﬁt f ofhissdni turn

3a2|5t ary ?Spgl nﬁmﬂgﬁft%@bésehfﬁm&b@taroglw df”ﬂ&'ﬂi %3%&1&& Uith he abOUt

. antiliner
about 0.1 in. ('EP QBQFtcH‘)’Stt cPeaB ueontast |"f'?§'h(§h 7"'[‘31 ? l%i‘séﬁ 2 tapereq n
i nfant di apers capidtiryt iThdsrgtiaberafeaffainedas. bes’f.FhJar ackievednif the land

about 0,003 9t Apte 8**8%‘** (R CBE dhi GHBLE Aetient MR 6 o

15
and wi | have fHerEabRed €apabke rjesh iomRAntaingd 8 @am pimymy " aha rwiariium

fiber per 1 cnfBimiktinglvatee (irfeetaured;el whéree conteatptepered cipdltariedher

anounts of fibe n a r I ners,
di apers and %ﬁﬁgdﬁn&%{ﬁegen@% me&lfet pY'QJlHﬁ@ E'P close packecfaa%%*
based on the di f¥herenthes peviphary of; | h*hd’@éﬁl QfeFéF%eﬂiBVH“!O‘S in contact
Preferabl¥, theoslelitersider with etigt pepfphehy efihel bise @fardficent capil-fibers

will be chosen gugficjhatyihe padeqf aJHaR&énEnQleeh@n%’Mulnllzﬂ%v?rea tends to
insure that an individual droplet will contact at 1least one
tapered capillary. A preferred arrangement in disposable diapers
is where the tapered capillaries as hereinbefore described are in
ordered arrangement with from about 30 to about 1500 tapered
capillaries per square inch of topsheet (5 to 231 per square
centimeter).

Tapered capillary sheets can be manufactured in any of
several ways well known in the art. One particularly suitable
method is to provide a heated mold with male elements of the shape
and arrangement of the desired tapered capillaries (hereinafter a
pin mold). Each male element is secured in such a fashion that
its apex extends away from the base of the pin mold. A portion of
sheet material is brought into contact with the heated pin moid
between the mold and a resilient backing plate. Pressure is
applied to the combination of mold, sheet and resilient back plate
and tapered capillaries are formed in the sheet to make the
tapered capillary topsheet. An alternate way of constructing the
topsheet is to subject a _poi?tion of liquid-impervious material to
vacuum forming over an appropriate mold. After forming tapered
capillary sheets in one of the aforementioned ways, it may be
necessary to physically remove material from the apices of the
_capillaries so as to insure that the apex diameters are the
desired value. Such removal of material can be accomplished by,
for example, subjecting the apices to controlled abrasion or by
heating the formed topsheet so as to melt open the apices. See,
also, U.S. Patent 4,629,643, Curro and Linman, December 16, 1986,
“for a microapertured polymeric film with improved tactile impres-
sion, which can also be used in the practice of this {invention.
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a ratio of wet:pk LMEIMTMT | east about 80% nore preferably

‘at | east about POPe This ensurled that the pad will retainits - soft
and formfittin u2igi SER P er] ijn use. 25 St at ed ot herwi se, for
a typical sanifafy napkin, = agproxi - : mately 1.5 g of curled

capi Il ary channl tlype - descri bed herein will provide
a rectangul ar pd_havi ng a surfage . 1grea of about 160 cnferr] which
is suitable for use as what m ght be termed a "secondary

t opsheet under | yiy ”gctinﬁ % réf@H‘édal £168f4- permeab¥e d- Fo?ﬁ@d-‘f'iﬂrg thpsheiaget

of the type di scl ose In absor bent
core of this inv@tedal whic can be emp AYFq r?ﬁoF'E%rWaEUﬁg ert&ﬁowv?‘??‘f’ﬁe

manuf actgre of tHe éddcnoses in U.S. Patent 40168004k, cAlt eteahndubysiqi 1884,
o Frharer S TOPREEL g e P o SRS AL S 2
of the filker |ayatisusldzation of the AhriefafcHirustittiesi zes the fluid acceptance
and fluid distributi opn general tdrmepetid eSo;Bi\eéhe frionidede byartt.5¢c| @stent
4,463,045 are designed not only to provide a desirable cloth-1like
tactile impression, but also to substantially eliminate surface .
gloss. Thus, topsheets made of plastic do not have an undesirably
10 shiny, “plasticky® appearance.

Such highly-preferred topsheet materiais can be succinctly
descnbgd as being a macroscopically expanded three-dimensional
plastic "web" having at least one visible surface which appears
substantially non-glossy when exposed to light, substantially all
of said visible surface exhibiting a.regularly spaced, microscopic
pattern of discrete surface aberrations, each of said surface
aberrations having its amplitude oriented perpendicular to the
surface in which said surface aberration originates, each of said
surface aberrations having a maximum dimension of less than about
6 mils, as measured in a plane oriented substantially perpendicu-
lar to its amplitude, whe}'eby said surface aberrations are not
discernible to the normal naked eye when the perpendicular dis-
tance between the viewer’s eye and the plane of said.web is at
least about 12 inches, each of said surface aberrations also being
free of planar areas which are large enough to inscribe a 4 mil
diameter circle and so spaced relative to all adjacent surface
aberrations that the maximum diameter of any circle which can be
inscribed on any planar surface intermediate said surface
aberration and said adjacent surface aberrations on any portion of
sajd visible surface is less than about 4 mils, whereby any light
incident upon any portion of said visible surface is diffusely
reflected into a multiplicity of directions by said surface
aberratfons so that said visible surface appears substantia]ly
non-glossy.

The ‘045 topsheet materials can have at least a portion of
said surface aberrations comprising protuberances projecting
generally outwardly from the surface, and can have at least a
portion of said surface aberrations comprising depressions
projecting generally inwardly from the surface of said web.
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R]EPLACEWW &EEI d node, close contact between the topsheet
. and th er--of~Tapl | lany channel fibers is achieved by neans of
adhesi ve bondi hg I19¢33 pdreci ated t hat using excessive
anount s of adhgs|v can cause e articles to undesirably stick to 5

the body of th |y al so be appreciated that using
excessive amoufts of adhesive copld undesjgably clog capillary

channel s in thediberss—tNereby di m nishing their effectiveness.
Agﬁor di ngl K | QOB' nyRe ﬁﬁﬁﬂ?@tfu@nﬁﬂnﬂﬁzs@fprteff@rl%ﬁheﬁﬂs‘ﬁeeﬁr QaW'IRdachieved The
adhesi ve shou e non| ri in erw se
t oxi col ogi cal | yb%cﬂ‘?-zept ? 8g:;e9frtebe§| Z’E Q&E“&é@% ol hgﬂ'@r%c]gt é'otEd
body tissues. The-cauamyavevrenbmravmsmaim surfacgopbernat ions durr vivtse of
\Arrgﬁnf gg't Sﬁ gae ;ﬁﬁmkwss;"esﬁ%e §upzont Wester he(métﬂr@bﬂ-ag%rb%'fnﬂlch sheets

u
when thegart i cI &S jdes BEVWB ﬁg@d'ea Ef'et\m'e in'0. ?‘nlbéﬁ eﬁb{él'ﬁgﬂ ang Fﬁ!‘eéﬁ’t i cI es
herei n are prepwethddi nfsiprbparation fdramshinon pahtit ofit thisasinweationo) t e -
capil lary chann er o] | a pgef bly,
cap) Lary pna 2?\) efHalP ihe resultilﬂ;f %Jer‘r{’gg? Qb&r‘%hén'%i::grﬁéﬁﬁn%(yéi@m‘iﬁ?h
openings in tha Wﬁd‘rf grwoven mesh &“H8°ﬁt0§%é?r iRect Ly coptacts
capi |l ary channthe f vbeible sunfacet of0 said grlestier shede, dahrigeamndm‘mnof t he

capi | | ar yochannghafdolpers can be needl e- punched or ot herw se caused

to protrude through at | east one (preferably at |east about 30%
nore preferably, at peﬁsgreferred manufactunng method, the woven mesh support

structure which directly contacts the visible surface of said
topsheet is comprised of filaments having 2 diameter between about
one and about two mils and a mesh count between about 160 fila-
ments per lineal inch (2.54 cms) by 160 filaments per lineal inch
(2.54 cms) and about 400 filaments per lineal inch (2.54 cms) by
400 filaments per lineal inch (2.54 cms).

Preferred topsheets herein are those wherein said surface
aberrations have an average amplitude of at least about 0.2 mils,
more preferably at 1least about 0.3 mils. Most preferably,
topsheets having an amplitude of each of said surface aberrations,
as measured perpendicular to the surface in which said surface
aberration originates, within the range of about + 20%, desirably
+ 10%, of the average value of the amplitude for all adjacent
surface aberrations are used. ,

"One-way" formed-film topsheets whose backfaces are treated
with hydrophilic latex are described in U.S. Patent 4,735,843,
Noda, April 5, 1988, and these can also be employed herein.

~1In addition to the sophisticated apertured materials men-
tioned hereinabove, the practice of the present invention may also
be undertaken with hydrophobic sheet materials having simple holes
punched there through.

It will be understood from the foregoing that the aforesaid,
preferred, “sheet” or "film" materials used as the topsheet .in the

' practité of this invention are substantially different from
fibrous nonwoven materials, which are characterized by a large
number of fibers which overiap each other throughout the thickness
of the material. Moreover, the formed-film topsheet materials .
used herein are made from ma;erials (preferably, hydrophobic
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. o
about 50% of rﬂ nm: | EI at portion of the topsheet whi ch
soverlays the

. fcdpil Lar ngl |fibers. In this latter instance, 25
the capillary |c an?'léasgpﬁﬁz W lll typically protrude through the
topsheet for di §tances of frof

bout 0.1 nmto about 3 cm This
provides for very active uptakejof fluid phrough the topsheet and
into the inter absorbent articles provided her ei n.
30 ThethertopRistéc Jodyhericbongteriols) whicht herowideri al cleapd to

: fact th t t t
The capi |1 ary. cACSEAERRE!  Aain!AsiSanE™ ol Ron Raining TRIEAE (R use.
surface-t r eat edSueh ctopsheets Hpsirwgldi |q5zafpbmvsprteew§ tsk H'é“n&’?ufé“dered

;)1;1 thghsurface hy@aphETic vuyl | sprayend Corbeswrfactahes pdevdign REBDSRERSEY M5
e adhesi ve

i cal adhesi ves useful herein include
mat eri al s%’ sel ect 5111 ~known faShi¥Fbm | at ex adhesi ves and hot nelt adhesi ves

Fortunately, a greatIt will also barapprociated idiat atibeousicnonwosemetiopsheston in
the art, and by gdie ifpem materials such-as polyethylene, polypropylene and blends

are commonly used in commercial sanitary napkins and pantiliners,

and such fibrous topsheets can also be used herein.

10 ~Such “fibrous®, i.e., non-formed-film, topsheet materials
which can be used herein . include, for example, various
nonabsorbent fibrous or filamentous network sheets which are
aqueous-fluid-permeable by virtue of a multiplicity of holes or
channels passing thérethrough. Such sheet materials can be
prepared by methods well-described in the patent literature. For
example, according to the process of U.S. Patent 4,636,419, Madsen
et al, January 13, 1987, sheets comprising a network of ribboned
filaments of two - dissimilar chemical types, and with two
dissimilar melting or softening points, are contacted and cooled
to allow the formation of a network sheet characterized by said

« different transverse and longitudinal polymer materials. Such

 sheets can be used in the practice of this invention.

Another sheet material useful herein is the formaminous net
comprising a reticular network of polymeric filaments, said net
comprising two arrays of filaments oriented at a displacement
angle of 20-90 degrees. Reference can be made to European Patent
Application 0215417, filed 06.09.86, Sneyd et al, to further
assist visualization of this sheet. The aforesaid sheet materials
can be prepared using hydrophobic plastics such as polyethylene,
polypropylene, PVC, and the like, and are well-known for use in
absorbent products such as catamenials, and the 1ike. Such sheet
materials typically have a basis weight of 0.5-5.0 ounces/yd?
(0.0016 g/cm? - 0.016 g/cm?), a caliper of 5-25 mils, an open area
of 30-80% and 2 mesh of 20-40. Conventional nonwoven topsheets
can also be employed.

Backsheet - The backsheet is conventional, and can comprise a
fluid-impermeable polymer sheet, for example polyethylene or
polypropylene, that is thin enough to be flexible. A polyethyiene
sheet 0.001 mm - 0.5 mm ¢thick d{s ¢typical. Flushable or
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REPLACEMENT SHEET

eftion to the factors nenti oned above, the
appropri ate adhesive for any set of
systlai n good contact when the article S

- 28 -
. manuf act ur er
ci rcunst ances

in use, i.e., leq by body fluids, it is preferred 5 t hat
t he adhesive pe insoluble in bddy fluids. Wi | e t he adhesi ve
can be | aid dewa—r—a—anrdom-pdttern, it 21 - Is nost preferred that a
spiral, or multiple spiral, pattern, be used. In a preferred node,
thtetllnes of adbﬂﬁeyead&bee a{bﬁbkﬁ‘@ IS’heets can ltmoflcuerahséar wlgtlsmllml t
pattern using a n application wusing nozzles a

| east as I argBa“tigme(S ge"ﬁgr? "%g& sati sfactory. The

sel ection of adhesi Optionnl vRetaininahMesns meche @bsanbent structuresr henednor,
but the fol | ow Bén F\ﬁit%ﬁaﬁ e mstprru@éﬁawy. EB@Qer?ﬂfeG with meanbaﬁo SHoayn

t hat t d t
Cne s nedory e Sh e ShinbsPeus te gheBss JOBT B gy st dt¥SBunes o,

Fi ndl ey Adhesivée pelrtﬁcrm thcstreantadnldgd foonctioht &dheexiamplejOSdnitary napkinbsut
al so, al nost un

I | -
Fi ndl ey H 4031- r?yh OE eﬂ%ﬁﬁé&ég? oﬂfw:(rwoh(g thew back
per f or mance préé%ﬁtt inwell-kown ﬁ,‘é 9“ast art pus & ns, tRyg 30 ga °§'e‘2¥) of
hydr ophi lic andwh’y-lmn\de&ypedolcyn &uppimnﬂlay \beeempleyédxd under i n-use

d A
tcﬁg LZ}).OF?Jy C‘r’]g;]'ng:h fﬂ{)WWH\QOBEHmPL& fuimsipf‘&agﬁé; € ¥ %E%eﬂ"‘ sheets

ers sive can va
prepared in the manner of this invention in drsposable san1tary

products.
EXAMPLE VITT

A lightweight pantiliner suitable for use between menstrual
periods comprises a substantially rectangular pad having a surface
area of about 117 cm? and containing the sheet/scrim of Example VI
herein as the absorbent core. The sheet is interposed between the
formed-film topsheet of U.S. Patent 4,463,045 and a flexible
polyethy]éne backsheet. The pantiliner functions to absorb

vaginal discharges without the need for absorbent gelling
materials.

15

20

EXAMPLE IX
A catamenial product in the form of a san1tary napkin having
~ two flaps extending outward from its absorbent core is prepared
using the absorbent sheet of Example VII, herein, per the design
of U.S. Patent 4,687,478, Van Tilburg, August 18, 1987. The
absorbent core comprises a sheet/scrim having a Basis ﬂeight of

about 150 pounds. The nong]ossy'sheet of U.S. Patent 4,463,045 is
used as the topsheet.

25

30 EXAMPLE X

The preparation of a thin sanitary napkin is as follows. An
absorbent core is prepared in the manner of Example VII at a Basis
Weight of about 150 pounds. The core is cut to a size of about
8.0 in. X 2.75 in., and is placed on top of a slightly larger
piece of polyethylene backsheet. An additional piece of tissue is
positioned on top of the core. The formed-film topsheet of the
type disclosed in U.S. Patent 4,463,045 is coated evenly on f{ts
underside with ca. 0.03 g of a latex adhesive, and excess adhesive
is wiped off. The topsheet is rolled with a glass rod to ensure
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sonmewhat , depenﬂEﬂA&EMENTfSHEFﬂ‘k used, and its usage level. As .
noted, the obj eL, ve I's to ensuyrqg good contact between the 25 t opsheet
and the layer of rapig $gpywgparingl fibers at all tines, t hus

maxi m zing flui § pcceptance and fdartitioning properties. - Wth the .
East man capi | | af y~eherret—+ber's |such as SW95, Eastman's , finish LK

5570 (49% PEG 4p0 nonol aur at e/ 49% PEG 600“onol aur at e/ 2%
4-cetyl - 4-et hyl oD

Fi ndl ey adhesi V%oog %&"tgf ée %éw;&%t‘ ?ca([ﬁpﬁ a SB% ggr SIn&Wbsnedl 15 1N

0.38-0.57; 0.28then3plaged qretepnf tie abqysryrqnaﬁe%woree\ﬁémbhryph-ensure

all'y, about 0. Ododd: dr€8 bending?- Q& gt Ig’sﬂéaeCiﬂ Ve ight &l nari rag p('?@ce of
hi gh, medi um or "ex\gvg{l ni s | evel

hahosi ond IO  pieiiglas s The, Sysenpids seated opREhenots BRafiRg the Bleralias ( 7006
PM[PEG 6§ prmatmpsﬁmratssuemsqtbeytauucam’b(am&h@m} nmorfiptéenadly] / 30%
pot assi um adhesli@¢/ch HH‘Q Rad h tl@%hﬂﬁ'&e%#—'ﬁhé%@kih@é%o?lfﬁ.e@&

nonol aur at e/ 45% te/ 10%,
4-cetyl - 4- et hyl rr?rfgﬂmgugh%t?fgégﬁg‘? ndergarments. The topsheet of the
, product is sprayed with about 0.03 g of PEGOSPERSE 200 ML, a

polyethylene glycol 200 monolaurate available from Lonza, Inc.,

10 Williamsport, PA, USA) surfactant to hydrophilize the fluid-
receiving surface of the topsheet.

The following Exampies illustrate the use of the absorbent -
core of this invention in conjunction with capillary channel
fibers which serve to direct fluid and prevent leakage of the

15 ‘fluid from the sides of the article onto the user’s undergarments.
The principles of fluid-directing capillary channel fibers are
discussed in EPO Application 391,814, Phillips et al, published
October 10, 1990. Suitable capillary channel fibers are ayailable
from Eastman Chemicals as "SW194" and "SW173" CCF fibers.

20 ' It is to be understood that the manufacture of capillary
channel fibers of the type employed herein forms no part of this
invention. Attention is drawn to EPO Application 391,814 (cited
above) or to its co-pending U.S. Continuation-In-Part Application
entitled "FIBERS CAPABLE OF SPONTANEOUSLY TRANSPORTING FLUIDS",

25 Serial No. 07/736,267, filed July 23, 1991, Inventors Phillips,
Jones, et al, Eastman Chemical Company, or to the co-pending U.S.
Patent Application. entitled "OPEN CAPILLARY CHANNEL STRUCTURES,

~ IMPROVED PROCESS FOR MAKING CAPILLARY CHANNEL STRUCTURES, AND
'EXTRUSION DIE FOR USE THEREIN", Serial No. 07/482,446, filed

30 Feb;uary 20, 1990, Inventors Thompson and Krautter, all incorpor-
ated herein by reference, for further details regarding means for
manufacturing "capillary channel fibers. See, also, the
concurrently-filed U.S. Patent Applications of Thompson et al,
entitied "FLUID HANDLING STRUCTURE FOR USE IN ABSORBENT ARTICLES",'

" 35 Serial No.07/734,392, - filed July 23, 1991 and Thompson et al,

' entitled "ABSORBENT ARTICLES, ESPECIALLY CATAMENIALS, HAVING
IMPROVED FLUID DIRECTIONALITY, COMFORT AND FIT", Serial No.
07/734,404 filedJuly 23, 1991, incorporated herein by reference
for the design of absorbent articles.




- 29 - . as well as the polynmer avail MPLA@WM’E&EEI which is

. wel | - known in the detergency arts (ske, for exanple, Y. S. 4,132, 680)
as a fi ber-coating et hyl ene 28 SEP 1996
t er epht hal at e/ pol yet hyl enegl ycol . terepht hal ate soil }Jrgl ease pol yner,
and which is available fromb5 4L Arreri cas: The anounts
of adhesi ve enpl oyed w || vary but typi cal range firom about 0. 05
g for a 2 in. x5i.'sirl az2in. x
7 in. spiral patter&s E 3 ethFJ]‘c%, and in acc%\ﬁo‘e)glﬁ%he cg‘z—"(')orq‘ Ep{dt'é?( '

adhesi ve, from thsoukong. {oy f’b )at%lll'e' bs 19f gtypjcal pad-gypeq catameninls fin.

pattern will sufffe¢fed I at NEhEPChadMahe Cdivection”, indbRith Oaf)S dlriifgused
in an area of ca.

t
t opsheet -and th@"l?%&%trqrﬁﬁﬂf F&g}é?es pass thr%qgh%%sﬁf 5 aicﬁaﬁﬁeeldwe“gé?% can
be furthed inprofethisy axppl yiThg short (orplfyYswaxés dis ireferied diouiasg theocess

and/or by "conbrggysst GfretPion®, é‘ﬂk@rﬁpﬁk tﬁ@%lﬂé&riﬁn &hrafoalhe Hcﬁ;‘ﬁr of In
the layer to I‘OVI ﬂé Lndivi n . YSI u5| ons gl ve
better contact prefele. The Z &EEr 8 Mt Fnﬁ e\c; %P PERSRE b’?‘-’orﬁ? Fion of
the capillary clhhmmgh the topsheﬁtbetmsnmrinbe thei Vayeri of ccatpﬂlblla'bsohhmm hgore
e i oo oy an, hend, OB SRR i SEE e PUOTeR A b
capi | | ary 1@ hann@Fo¥i |d5@f The °bJecFé‘§Fer sat@ PROYUENB S%F'b"erﬂ &@piliary
EXAMPLE Xl suction between the topsheet and underlying layer or layers of the
_articles herein, such that fluid is drawn in the "z" direction and
away from the surface of the article into its ultimate storage
layer. Empirically, capillary suction is rvelated to adhesion
15 tension and inversely related to the size of the openings - i.e.,
in the typical case, the openings in the topsheet will be larger
than the intra-fiber capillary channels, which, in turn, will be
larger than the inter-fiber capillary channels in a fibrous
storage core. The surface hydrophilicity of the components of
. 20 - each 1layer can theoretically affect the capillary suction
gradient.

Simply stated, the capﬂ'lary channel fibers optwna‘l'ly used
herein promote passage of fluids in the "z" direction of absorbent
articles. Moreover, by employing a layer of capillary channel

25 fibers whose fibers are positioned to lie substantially parallel
to the machine direction, fluid flow in the machine direction is
also promoted, which enhances the overall useful absorbency of the
article. However, by thus positioning the capi'l'lary channel
fibers, fluid flow in the cross direction is controlled, thereby

30 minffiizing, or even entirely avoiding, leakage of fluid around the

" lateral edges of the article. Thus, unlike absorbent articles of
the prior art which move fluids in an undirected manner in the x,
y and 2z directions by means of fibrous batts which comprise
inter-fiber capillary voids, the intra-fiber capillary channels of

35 the fibers provide desirable fluid directionality.

Briefly stated, capillary channel fibers comprise, for
example, spinnable polymers (e.g.,' polyester) formed into thin



A [ightmeight pantiliner suitable for use B ] CENKQHLTT' T

 conprises a one gram | ayer of SW73 capil jaty channel 25 fibers

overlaying a substantially rectangul ar pad hai &@E&’ Vbt a
of about 117 cnR and containing the sheet/{sqri m of Exanpl ¢ VI
t he absorbent core. The capillary chagnel {fiDérs are laid d?mn
substantially parallel to the long axis __of the corgl

e

\J

The

sheet/scri m pl usbbey @lavohg CéMtierhaAr Y"wahbgmadhith besfine S capill@ 8 B0SEdnneadQ

bet ween the for{f%ﬁ? ‘;{nﬂemlgﬁ’%i.g%‘?t tRL Hegr . PG en bt g\?‘ Qi Empﬁ's are

flexible

capillary
her ei nabove.

pol ye

chameét extrugabde. t o Slme vadshedypicallys "Gh’gcloﬁeﬁhaped

'Thesha Eamt'l I"Lﬂﬁbedfwevusmped lcPos2Beeyilons v g eatin

peri ods

ar ea
as

g
di schar geg W t gt (g © B ea SIRICRRS dfkdtniflo MRER ebBLe:sectibns, ¢ v,

napki n havi ng

i s prepar

ed,

August 18,

10

15

20

25

35

Whilet tbef I@pi’lhﬂerﬁdﬁiﬂmbuﬁb&rﬂ femplayed s hebeioy baret core

typicallyP@ondd18uteSicIndf akk ScolRheatit1§, 887 1A Spolyastel
type, it will be appreciated that other types of fibef—forming
polymers can be used in their preparation. " For example{
polyalkenes, polyamides, polylactates, poly-dioxanones, and the
like, can be used. Since the objective herein: is to have the
capillary channel fibers direct, rather than absorb, body fluids,
it is preferred that the fibers have minimal, or substantially,
no, fluid- 1mb1b1ng (i.e., water-based body fluids) properties. It
will be read11y appreciated that, if the fibers themselves absorb
fluids and swell, the capillary channels could be choked-off.
Thus, cellulose derivatives, for example cellulose propionate,

cellulose acetate, and the like, also may be used, if desired,

only with due regard for the foregoing considerations.

More specifically, such capillary channel fibers can be
produced from various polymers, especially polyethylene
terephthalate, which have a denier per filament in the range of
from about 10 to about 22, and such fibers are soft and pliable,
especially when curled or gathered to impart some degree of loft
and resilience. " Typical fibers will have walls depths of about 48
microns, and a width-between-walls of about 37 microns. The
walls, themselves, are typically 3-15 microns thick.

In 2 preferred mode, the capillary channel fibers herein are
curled (or otherwise gathered). As is known in the fiber art,

fiber curling can be achieved by selectively heat quenching the

-fibers as they come from their forming die by heating one side of

the fibers a bit more than the other side {or, conversely, by
cooling one side.more quickly than the other). Alternatively,
fibers made from synthetic polymers such as polyesters can be

‘curled by stretching, followed by relaxation, or by passing the

fiber under tension around a sharp edge, followed by relaxation.
In another alternative, the fibers (especially multiple branched
fibers) can be "gathered" or “carded” in what amounts to curled
fibers by mechanical processes, e.g., in a stuffer box. However,

| bur g,
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. Basi s Wi g1t of about 3.50 pqunds, per Exanple VII herein. A1.5¢g
| ayer of clir|e@8 SBEA39 1 i bdr s overlays the absorbent core, wth
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5 fol l ows the procedure of EXx l e X, herein.: The nongl ossy sheet

of U S. Patent 4,1 -t he tgf)s'heet
EXPUTEE XU the preferred GofReLA! bri@RHLS cabiTERI Rt ¢lerBill4 o0 DY

er of ca | ar cha bers to cause a
10 subst anmfmbemméqd-of"scs. &thSrgart SapER thodpty ofr sestdet Wowitar d

into the absorbeng elwmenThna\iphowomis ipddé | onpld fAlowd nSoMRNRIApillary in
the Z-directi on.

ot C fibers
and into the %%ug?%eﬁ;w;s Pﬁoﬁ%r?{d %gphtn"e?%%on bﬁ%‘?kano] In ayer
of the a&orbenp“%fﬁ“éed stdanébe of ihessgREe Q%ﬁat\h\a’tﬂl.‘!lg@ﬂsﬂw In ahyom t he
core ext ;a(lnsl/ Upweyeht, nmﬂhbe uRYEY toefme@:mhlcmw Sﬁ%’r‘@@'intg{ what anfohﬂ??l‘e‘ed .

he sanitar in.o Le

Feplacing | SYs IFolSERnTaNARE abs ROSRK R (thes AT EE hapienibers ¢ ™
according to U. Sptiamally uped derein esdedny sybstrpbi M3, “urled“sspecti vel y.
In an alternate mmgfe ihg s%8§t'.a'ﬁhﬂseﬁhvahﬂzﬁesuwoélﬁ ploft§ nonlinear

t th th b bent
ioirgplgseecapl Iel %Fs ﬁggnﬁ%?"r'eﬂsbergt i3 %Wén PyE erg‘ffgﬁ‘hég "ﬁgfvﬂqrf‘w"s'

or "tufts , of the capillary channel fibers actually protrude into

at least some of the topsheet orifices of the articles herein. As

can be imagined, these protrusions are easier to effect when a

~high loft capillary channel pad is prepared using curled capillary

15 channel fibers. Even by chance, there is a greater likelihood
that a number of ends and/or curls in the capillary channel fibers

will find their way into the orifices of the topsheet material

than if  substantially 'Iine;r capillary channels were to.be
.emp]oyed

20 The preferred amphtude of the curls is in the range of about
0.1 mm to about 3 mm, and, typically, the frequency of the curls
is from about 0.5 per cm of fiber to about § per cm of fiber.
Stated otherwise, an average capillary channel fiber having a
straight-line length of about 2 cm is curled or gathered to

25

provide optimal fibers having a length of from about 0.5 cm to
about 1.5 cm. '

The capillary channel fibers are preferably spontaneously
wettable, and are typically hydrophilized, e.g., by the surface
application of surfactants such as PEGOSPERSE or VOLPO-3
30 eth;xylated oleyl alcohol, from Croda, Inc., New York, NY, or any
other convenient means. Whatever the means, the overall objective
is to secure capillary channel fibers for use herein which are
spontaneously wettable by the fluids they are intended to
transport. :

Having thus considered the type of capillary channel fibers
employed herein and their individual fiber morphology, the
formulator of articles prepared in the manner of this invention
will be concerned in the formation of such fibers into absorbent
articles. In general, the formulator will be laying-down a bundle

35



capillary channel fibers and 25

. : REPLACEMENT S
conpri se about 80% c'by—m%—gl g_%ng
e nelting point is belowthat of

about 20% by wei ¢§h f i
the capillary chame%qggg‘@&g L fibers are suitable, for

exanpl e. The scr Ls prepared ifn {standard fashion by heating to
partially nmelt the Iomer-neltlng fli bers, g@lch on cooling, bond
the scrimtogether 36 AS noted the | ayer of refined absorbent

fibers is laid- d@vmuch fibers Of €H%ea$§tfdlﬁ1 nTmerml LERD fIbérsClelh Epd S then
posi ti oned such

d-co i cati contact
Poth the s opshoblown onto, Tt exmeTe. o afsarBehy thane Ride, Era celHnGele
Havi ng thus desfibdrsd t ke anmere ipreférnedi modey grudbipleéercapillarBschanneksone

?gm : g?al p0| ! #iBersap? ¢ tﬂen%wa%@n fap f&%&'ﬁ(%aﬁ'?& t BY pafdhe aid pad

reC|ated t hat .when r
fibers ar opt i GH‘&H‘T‘?"&HSéd "5%"05 sk imA BiRS migﬁgrys C&%Ja ’H’e’éﬁ Such

absor bent fibromaltifiiber ade willlt bypicatTyahbeata aaliper dnrfleceande from
- 31 - about 0.1 in. (0.254 cm) to about 0.7 in. (1.78 cm), preferably
from about 0.1 in (0.254 cm)'to about 0.4 in. (1.02 cm) for use in

sanitary napkins; preferably from about 0.05 in.}(0.127 cm) to

10 about 0.15 in. (0.38 cm) for use in pantiliners; and preferably

from about 0.1 in. (0.254 cm) to about 0.5 in. (1.27 cm) for use
in infant diapers or adult incontinence garments. For use in
disposable absorbent articles, such pads will typically have from
about 0.003 g to about 0.016 g of fiber per 1 cm? surface area,
and will have from about 0.003 g to about 0.03 g capillary channel
fiber per 1 cm? volume (measured in the uncompressed state). The
amounts of fiber per unit area and per unit volume for
pantiliners, diapers and adult incontinence garments can be
calculated based on the differences in caliper, noted hereinabove.

Preferably, the denier and strength of the capillary channel
fibers will be chosen such that the pad of fibers herein will have
a ratio of wet:dry caliper of at least about B0%, more preferably
at least about 90%. This ensures that the pad will retain its
soft.and form-fitting qualities even in use.

Stated otherwise, for a typical sanitary napkin, approxi-
mately 1.5 g of curled capillary channel fibers of the type
described herein will provide a rectangular pad having a éurface_
area of about 160 cm? which is suitable for use as what might be
termed a 'secohdary topsheet®, underlying the initial
30 f1d;d-receiving topsheet of the type disclosed herein, and
overlaying the absorbent core of this invention.

An important consideration in the manufacture of the articles
is to ensure close and sustained contact between the topsheet
material and the layer of capillary channel fibers. Such close
and sustained contact at the interface of the fiber layer and the
topsheet maximizes the fluid acceptance and fluid distribution
properties of the finished articles.
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the capillary channel fibers can be rinsed

. readily replaced by application of additiona

rf 0.
PEGOSPERSE. : 1t will be further app eglégggq?% t i n-use
integrity of 5 absorbent structures cénprising the—Yefined,
curled fibers di scl osed above can bejfurther enhanced by vari ous
nmeans. For exanpl e, ultrasonic- @7 hdat—_bord-Rg—camr be used,
especially in conjunction with the use of 10-15% by wei ght of
t her nopl asti ¢ In 3imprefernedgmodeKOplases conkastybetveen Hentonrshess tandt he
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can be enpl oye o,.affi espagckshee clally over
. those areas to adhesive mdeﬂgt hél {'P g%s?p@ﬁfﬁ&%ﬁéhg'ﬁ%vé’s‘g %FF%’(Y
Finally, it is amourtis abpdbzmaemnttmsettiu pridfcdes 4o undestabdy stick toherein
can enpl®y sli ithedday Eﬁréhba+ié+ Shid tideﬂhSQ'iQ?rHe Eﬁb’r@éiat&é that h?ﬂﬁpher

with curled capillar, ch anne onents

e‘iﬂ‘e and ot gr 4( ?éﬂ
whi ch, t oget her®*CESgVE gamAUnts oPEeaestV SRUID; HRYesITIRIY Clog c’m% Y¥der of
15% 40% t 0 t hehantdls| én thei §ilersenthdreby tdiminishidgstheir effebttiveaess.n- use

fit, confort 3 csl.eo% A Undh BRGNP yrolRts af the dneS iR AeCugld. Xed 1O

e central .

portion of the I&y ve should Eeadfqnl"é‘fva&}%ﬁé’l thepekin @Rd phegwister ed
into a sl "ltoxpéologically-acceptabié "forThse inoojoser conthtt twith dedtieatts

upward from t h%old?yﬁrssﬁ’és The adhecset‘p%l lh?ﬁ'yd ﬁgﬁﬁ@ﬂ? i %’nﬁ'lﬂflpi‘b Yeg£ont act

t he topsheet. one centrally
in the overal | when moisture is not present, 1. e .» when the artic]e is being

manufactured, and, most preferably, when moisture is present,
i.e., when the article is being used.

In one embodiment, the articles herein are prépared in such
fashion -that at 1least some of the capillary channel fibers
protrude into at least some (preferably, at least about 30%, more
preferably, at least about 50%) of the openings in that portion of
the topsheet which overTays the capillary channel fibers. In yet
another mode, at least some of the capillary channel fibers can be
needie-punched or otherwise caused to protrude through at least
some (preferably at least about 30%, more preferably, at least
about 50%) of the openings in that portion of the topsheet which
overlays the. capillary channel fibers. In this latter instance,
thg capillary channel fibers will typically protrude through the
topsheet for distances of from about 0.1 mm to about 3 cm. This
provides for very active uptake of fluid through the topsheet and
into the internal region of the absorbent articles provided
herein.

' ‘The adhesive should bond both to the material used to
manufacture the topsheet and to the material used to manufacture
the capillary channel fibers. If the topsheet or the fibers are
surface-treated, e.g., in a hydrophilization process, the nature

_ of the surface treatment will have to be considered when selecting
35 the adhesive. |

Typical adhesives useful herein include materials selected
from latex adhesives and hot melt adhesives. Fortunately, a great
~variety of such adhesives are well-known in the art, and by giving
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25. article, such that it can provide ram(jREBHA@ENﬁmﬁigHEEpranspdrt

.of fluid into the remaining portion of the |ayprpror—captttary
channel fibers, and thence into the fluid storhge h
article.. Advantageously, such "loop" or "tuft] no%%%§$§q§g%cen<
trates capillary channel fibers at the point whete fluid jnpjngds 30

onto the article, but also orients the ca8itl afy channel fibers
which conprise the I oop or tuft substantially Fa—the—pwere-

LI Crre UPV\IMIU

z-direction, tieppreptiatei agtentirnl fovetint faetarse mratdmowadd above, the

z-direction of gahgftiréd LanThE1dc! apWapl-of<AB! BdHidsh ¥t fort Qhy aget of

absor bgant articl.e ha\{l ng a s nbsé} enr:[ |th slu;gtglennt Bg ’corzﬂ-:adcltr Sﬁetnl ?néilar g'}é tuft

of capillary cHIRREFSIANGRS, S, : 9 EiglfpLE xv

A | ayer of capiisl &nwsehanee) becomassmofstemad by hodyi Buidssedt is prefertedrein

(6-1nch §engt Nenap GR! Aiiedlyd e! iisot@lecin boapirdidaie & slightly

raised oval Ttult™ 3. the' Adneti0e n'Be V" Town Th s random pattern, it

- is most preferred that a spiral, or multiple spiral, pattern, be
used. In a preferred mode, the lines of adhesive are applied in
the spiral or multispiral pattern using a 0.2 mm nozzle, but
application using nozzles at 1least as large as 0.6 mm is
satisfactory.

The selection of adhesive can vary with the needs of the
formulator, but the following points are instructive. Experience
has shown that, in general, latex adhesives tend to be somewhat
less satisfactory than hot melt adhesives. Adhesives available
from Findley Adhesives, Inc.; especially hot melt adhesive 4031,
but also, almost uniquely, latex 8085; are useful herein. (Note:
Findley H-4031-01 is hydrophobic, which may account for lits good
performance properties. By ~contrast, 1latex - H-8082-05 s
hydrophilic and may undesirably separate when wetted under in-use
conditions.) A variety of hydrophilic finishes can be present on
the capillary channel fibers, and the type of adhesive can vary
somewhat, depending on the finish used, and its usage level. As
noted, the objective is to ensure good contact between the
topsheet and the layer of capillary channel fibers at all times,
thus maximizing fluid acceptance and partitioning properties.
With the Eastman capillary channel fibers such as SW195, Eastman’s
finish LK 5570 (49% PEG 400 monolaurate/49% PEG 600 monolaurate/2%
4-cetyl-4-ethyimorpholinium ethosulfate [antistat]) works best
with Findley adhesive 4031 at high, medium and low (0.78-0.87;
0.38-0.57; 0.28-0.33 wt. percent of fiber) finish levels. Typic-
ally, about 0.07 g, 0.08 g or 0.05 g, respectively, depending on
high; medium or low finish level, of Findley 4031 gives excellent
adhesion. _

Other finishes herein include Eastman’s LK 5483 (70% PM [PEG
600 monolaurate, polyoxylaurate (13.64) monolaurate]/30% potassium
lauryl phosphate), Eastman’s LK 5563 (45% PEG 400 monolaurate/45%

. PEG 600 monoIaurate/lO% 4-cetyl-4-ethyimorpholinium ethosulfate)
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2-3 inches (x-direction); 1.5 inches (y-directipnfat w dest poi nt);
.and 5 nm 10 nm (z-direction). The tufted bundl g pf 28 SEP4996 can be

held in its tufted configuration by any conveni Typi-cal ly,
the tuft is passed through a confining slit in Hdaper or
hydrophilic polynmer. Using the procedus @9 di sclgsed hereinn, the
tufted bundle of fibers is assenbled into an absorbent article with

the tuft residiasgweddprotheenodyyerasvaiiabtensHILEASE He which isowell-fnowy
topsheet and wijph th&eddtidhgedcy aHBSqseONt ARt evbdglel NO.S. 4,134,886)68t 2 as

expl ai ned hereinabove., ln use a sanitary napkin .1 he article is
posi ti oned (e. gfq ey 6eptinghi ol | f)s‘“f‘c?“ﬁaxi m %E"‘?"[ﬁﬁ*‘g‘“ep P°‘Ye{IH§§%§t'b§P‘t he
tuft. In an al ttereplithahatée soiheredeae @blyner,| onpoathich is avkibahle From he

tuft aregcut toﬂd@%:\@r‘i‘ﬁa@. fleece-1ike, z-directional . bundl e of
open-ended capillary channel fibers.: In still an_q her en_bo%i{ ment , :
the layer of capill ampuntse ofr pEhesdve ooARlPXed i he Vary, bubt¥PISRT e tuft

-is positioned wangeyfrom @bott Y005t hi fiot he 2bimaro-5 in. spireht patieen ofo t he
article, rath t he L£orf €. d.n j _ I ephodiyent
t he core can cg{bowad;otav\gqrto?sguzggﬁbf zhg" E;Wr%l ?aéftFF\%'d%H@érasﬁ%eggﬁ,

r's I

havi ng an i-nter%ﬂi‘h‘t‘-’e | Earep tateyadhepive, from aboylePil gqteeabet .15 4o\ .
Tlhe Iaéerloof c afurl laazlyirchsarmeh. fpalbtern &ﬁ'l'lZquffittdl]e bas&hefsﬁo:ne?itlt;fefn,can be
slipped into t cﬁ?\é yEers. T apj ;| argrechanne i bers can
al so be convenihgont E/ fogrﬁeié used in apn?rc?aagﬁtcgbﬁe 1é~hex)ét5_ pf)'r )

ease- of - manuf act ur eClaseoceniast thetween the tepshpel apdpiherwaderlyfing dayews

bondi ng processgs.capi Firyc¥Rdnak®. fibers can be further improved by applying
pressure during the gluing process and/or by “combing" the
uppermost capillary channel fibers in the layer to provide
individual fiber protrusions which give better contact with the
adhesive. Alternatively, some proportion of the capillary channel
fibers can be driven into the absorbent core of this invention by
processes such as needie punching, and the like. This provides an
additional route for fluid flow from the capillary channel fiber
layer and into the absorbent core.

EXAMPLE X1

A lightweight pantiliner suitable for use between menstrual
periods comprises a one gram layer of SW173 capillary channel
fibers overlaying a substantially rectangular pad having a surface
area of about 117 cm? and containing the sheet/scrim of Example VI
as the absorbent core. The capillary channel fibers are laid down
substantially parallel to the long axis of the core. The
sheet/scrim plus layer of capillary channel fibers is interposed
.between the formed-film topsheet of U.S. Patent 4,463,045 and a
flexible polyethylene backsheet. Adhesive bonding of the
capillary "channel fibers to the topsheet is as disclosed
hereinabove. The pantiliner functions to absorb vaginal

discharges without the need for absorbent gelling materials.

35 EXAMPLE XIT

A catamenial product in the form of a sanitary napkin having
two flaps extending outward from its absorbent core is prepared,
per the design of U.S. Patent 4,687,478, Van Tilburg, August 18,
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abaut 20% 30% by wei ght of polyéster t her nopl ast
- KODEL 410) can be conmngled with the capillary
the resulting fibrous sheet subjected to direct

t hrough-air heating. The refined cur
be conveniently formed into a stable shee

- into absorbent articles by neans 89 wvari ol .
exanpl e, 7W wei ght of polye r,.ther Iastlc tlbers
Ceg k&%ﬁ S R e ﬁ's'?‘ﬁé‘?”f“. FRHnE LA gt

cel lulosic Weighti o%rabowmdse ipoundssuper hyampler bishenedet AubiSegtlager o
t??ﬁ%*‘;ﬁh{“o“ cg{gat 'mv?rfwevf agfég“ﬁn%"ﬂ“ Ngbsortent core, wi'tHCQﬁgﬁFlgf'Qn
i ber | ayer  or TRHRTS PRTIELGOnEH: 1008 @i 5yt tho core. AsSfiy, sepdnaliy
advant ag%s i n ddtlawsothe @rotedusticnft Exampliel Ki yhereimd The nong‘edseyeshehn
particular, hageng.s.NPateRera1ees B35/ bidPas deChithedt!
EXAMPLE X111
The sanitary napkin of Example XII is modified by needle-
punching the layer of capillary channel fibers to cause a

10 substantial number of said fibers to partially protrude downward
into the absorbent core. This provides additional fluid movement
in the Z-direction, i.e., out of the layer of capillary channel
fibers and into the absorbent core. Alternatively, the upper
layer of the ;béorbent core is combed or roughed such that fibers

15

from the core extend upward into the layer of capillary channel
fibers. ’
EXAMPLE XTIV

The sanitary napkin of Example XII is modified by replacing
its formed-film topsheet with a fibrous topsheet according to U.S.
20 Patent 4,636,419 or EPO 215,417, respectively.

: In an alternate mode, the scrim used to support and
strengthen the absorbent core comprising the refined fibers can
comprise capillary channel fibers. Typically, such scrims will
comprise about 80% by keight of the capillary channel fibers and
about 20% by weight of a fiber whose melting point is below that
of the capillary channel fibers. KODEL fibers are suitable, for
example. The scrim is prepared in standard fashion by heating to
partially melt the lower-melting fibers, which, on cooling, bond
‘the scrim together.

As noted, the layer of refined absorbent fibers is laid-down
on the scrim. The resulting structure is then positioned such
that the scrim is in fluid-communicating contact with the topsheet.
of the finished absorbent article.

Having thus described the invention herein in great detail,
some additional points are included for consideration by the
formulator. It will be appreciated that when capillary channel
fibers are optioni11y used as a scrim onto which is wet-laid an
absorbent fibrous core, some of the surfactant on the surface of
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the core, or in the capillary channel fiber layer, or both, allows
. the manufacturer to provide a seal at ‘the periphery (at-least in - t he
crotch region) of, for exanple, a sanitary napkin or panti- | i ner,
sai d seal providing a neans whereby fluig overflow around 5 - the edges
of the article is inpeded, or stopped altbgether. Mor e

particul arly, Lol.e of o f i t repared by

| ayi ng- down a @ﬂee:ct%?) a?ﬁe_‘t'?ger{'llg]neg{%ggl g%' ceelﬁole\rl}ﬁggq E&ay. Thfi?bgf‘p@ be

cont ai ni ng t hereaddiyorapdacadc byi peekication &f saddidiprplpisystactant, e.gpacking
sheet. At a ppggOSPERsgabout 0.25 in. inboard fromthe 10 outer edge of
the sheet, a substapti.ahl | AU S Q] 4C R o]0 oxjmately
0.125 in, wide is ?gr'ﬁ‘gh g"r O%S'E#e[}hgbl%e#ﬁ)#gr ?;mt the mof's?hﬁ‘qggﬁg& z’(ﬁ'hi S not
only for?s theabsorbent mstouctyrescacommising the efinagongsunlied chiberso the

backsheet . disclosed dbovélcadl bRr FaftheFDEfhantE® By aiaPPdllsawebss.t OpaReet
the core 15 conial ni

the th lastic fi the b heet
all be RR: (U Eaiatic o FERT Bihdtha GAF B, 2BGa, SopBfOTSET ©2"
ul trasonic conjupctitinngrith nthe iuse afiodGdS%mbyeweighs lofy Shexsoptassic| ary
T kowi s pe  [DEICHE 29 RVEL 10 poNyeSeUr) RbILEE MU thE et thed PiBergan
destredy 19°) 3 yet Shctier ethod, Rl “Mashiing edts ‘R b ampIee o
fibers in the. to affixcthecbankdhent to theecarayspe¢iajdpidvenrthose ress 4bl ows

for spot. whPG Thd Dadty AL LM Ag MAhBE fvedfd App1Hels article, thereby
providing ANy 3B dpnractated e b Srofer PR urtflres
herein can employ slitted or partially slitted absorbent cores,

15 together with curled capillary channel fibers and other extensible

components which, together, provide a degree of extensibility (on
the order of 15%-40%) to the article. This extensibility provides
better in-use fit, comfort and decreased staining when the
articles are affixed to the wearer’s undergarments. |
20 In still another mode, the central portion of the layer of
: capiliary channel fibers can be gathered into 'a small "lodp" or
"tuft". This loop or tuft thus extends upward from the layer of
capillary channel fibers to firmly contact the topsheet. More-
over, the loop or tuft is positionéd' centrally in the overall
25 article, such that it can provide rapid acquisition and transport
' of fluid {into the remaining portion of the layer of capillary
channel fibers, and thence into the flixid_storage layer of the
article. ‘Advantageously, such "loop"™ or “"tuft" not only concen-
trates capillary channel fibers at the point where fluid impinges
30 onto the article, but also orients the capillary channel fibers
which . comprise the loop or tuft substantidally in the upward
z-direction, thus enhancing fluid movement in the downward
z-direction of the article. The following Example illustrates an
absorbent article having a substantially central, z-directional
35 tuft of capillary channel fibers.
XAM ) _
A layer of capillary channel fibers of the type disclosed
herein (6-inch length) is gathered in its center to provide a
di%htly raised oval “tuft" having the approximate dimensions:
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While it will be appreci ated by those familiar with the 25 physi cs of

fluid transport that the articles herein conveniently make. use of
the differences in spacings between topsheet, capil - | ary channe
fibers and core to establish a pressure gradient to draw fluids in
the z-direction, other neans can be enplgyed to establish such
Z-direction quid-fIOM/gradlent For eXanmple, if 30 the holes or

channel fibers h'intra e as 90

an
ni crons nay bePQj%)ula“ érmfl&n%o&t 9H'§Ct‘°'s Tﬁ&ﬂ{f%ﬂwa}ﬁ ok ¥iPEFds such
as nenses), thean bbehaldsiin ettsprafiedr eonfiguration &y eny coaverientsieahsi shed,

{gre ggg{fﬂ grybg,ﬂﬁ ﬁ%} fif @u%@%hs&tsed%m%hwa' E{}}]ﬁﬁ;r{j&owié‘xﬂ@%@{c than

olng 1I°T'ustrates
the use Of theof JRPRR P hydraphilic polymerei Hsing c*éwvemquH%ns gaa: logerd

catanmeni al s, therefinpahe tufted fbuRde of fibers Herassemisied {ite a4 Wbsorbent t he
gif['jed fi bersa;gi ?&r&ikﬁ fHé'iG?t residing approximately at the center of the )
overlying topsheet and with the tuft in close contact with the
_topsheet, as explained hereinabove. In use as a sanitary napkin,
10 the article is positioned (e.g., intralabially) to maximize fluid
' uptake by the tuft. In an alternate mode, the ends of the looped
fibers in the tuft are cut to provide a fleece-like, z-directional
bundle of open-ended capillary channel fibers. In still another
embodiment, the layer of capillary channel fibers comprising the

15 base of the tuft is positioned wholly or partly within the absorb-
ent core of the article, rather than atop the core. In this
Jatter 'embodiment, the core can comprise two tissues qf the
refined fibers herein, having an intermediate layer of absorbent
gelling material (AGM). The layer of capillary channel fibers at

20 . the base of the tuft can be slipped into the AGM layer.

The capillary channel fibers can aiso be conveniently formed
into a stable sheet for ease-of-manufacture into absorbent
‘articles by means of various bonding processes. For example,
about 20%-30% by weight of polyester thermoplastic fibers (e.g.,

25 KODEL 410) can be commingled with the capillary channel fibers and

. the resulting fibrous sheet subjécted to direct thermal -or
through-air heating.

The refined curled cellulosic fibers can be conveniently
formed into a stable sheet for ease-of-manufacture into absorbent

0 articles by means  of various bonding processes. . For example,
about 7%-15% by weight of polyester thermoplastic fibers (e.g.,
KODEL 410) can be commingled with the refined curled cellulosic
fibers and the resulting fibrous sheet subjected to through-air
heating or ultrasonic bonding.

35 Incorporation of the additional thermoplastic fibers into the
capillary channel fiber layer or into the absorbent core layer, or
both, offers advantages in addition to the sheet stability noted

above. In particular, having the thermoplastic fibers present in

REPLACEMENT SHEET
28 SEP 1996

spaci ngs in thesfo @?t i‘[@!r%E'?‘Hn‘?r tlhgn ﬁ!@ﬁeé"" @}J?hrection %ft tvhgeﬁap' || ary




"wor kabl " and, as noted, is readi |y dewatered. Thus, the slurry

can
. be passed into 3-dinensional shaped nol ds which can be designed to

af ford absorbent cataneni al devices of the convex i ntral abi al, or

concave external, or pessary types. Indeed, the 5 slurries can thus

be fashioned into any desired, anatom-c3 -shape

replete with various designs), including shapes sui table for
i nternal vagithel caxegger in the capillary channel fiber layer, or both, 2llows

What is clai

IS ept thel @heC hsSe N .(a) a
fl ui d-per rreagﬁ% P%rbusf%gg{ner% %W& Pk hgl the g?ﬁe"‘é‘gﬁ;q&cks‘ﬁée%’(j oi ned

: b) a - L
to sai d topshehe crateh region) pof, f&ﬁ) SXANBY Be it I‘%?@rﬁogﬁ“iiﬂn%ﬁ M8t teen said

ul

t opsheet and biied, beailds beglt providdng a means whereby fluid overflow around

5

10

15

20

25

35

the edges of the article is impeded, or stopped altogether.

More particularly, an article of the foregoing type can be
prepared by laying-down a sheet of the refined curled cellulosic
fibers containing the thermoplastic fibers onto a standard plastic
backing sheet. At a position about 0.25 in. inboard from the
outer edge of the sheet, a substantially continuous ultrasonic
bond approximately 0.125 in. wide is formed around the periphery
of the core. This not only forms the fluid-impeding seal, but
also bonds the core to the backsheet. |

In an alternate mode, the thermoplastic topsheet, the core
containing the thefmoplastic fibers and the backsheet can all be
bonded together at or near the periphery by means of ultrasonic
bonding. In still another mode, the layer of capillary channel
fibers containing the admixed thermoplastic fibers can likewise be
bonded to the core (and also to the topsheet, if desired). In
still another mode, the presence of thermoplastic fibers in the
core and/or in the layer of capillary fibers allows for spot
bonding at various points across the article, thereby providing
additional integrity when the article becomes wet.

~ While it will be appreciated by those familiar with the
physics of fluid transport that the articles herein conveniently
make use of the differences in spacings between topsheet, capil-
lary channel fibers and core to establish a pressure gradient to

draw fluids in the z-direction, other means can be employed to

establish such z-direction fluid-flow gradient. For example, if

~ the holes or spacings in the topsheet are smaller than the width

.of the capillary channel fibers (and such intra-fiber channel
widths as wide as 90 microns méy be useful for transporting
relatively thick fluids such as menses), then the desired pressure
gradient can be established, for example, by selecting a topsheet
which is more hydrophobic'than the capillary channel fibers.
Mhile the foregoing illustrates the use of the refined fibers
herein in conventional pad-type catamenials, the fibers also find
other uses. The slurry of the refined fibers herein is quite
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absorbent core conprising a wet-laid sheet of substantially uniformy

di stributed unrefined individualized curled cellulosic fibers having
an average length from about 1.6 mmto about 7 mmand at | east about
30% of refined individualized curkgd cellulosic fibers having an
average length fromabout 0.25 mmto abolt 1.5 nmm 2. The

absorbent artigle according .o i Ml Q1 dewadérbdabsThubethecsneripas an
aver age of f_rorﬁ"%ﬂ&?}?eo.afdg atfsomggghﬁsorﬁ%ﬁqyof saj d r\edfi &9 'Ei Qﬁ,{s per
cubi c caani et gassed to 3-gpmenghonaly shared ( PRIGE AT aifhy P85 caim
1 wherein said dﬁ?%@(&e% - @Pfgrdhabsdrbenmt catamenidodevBe% 06 Ab®ucoryey, of

jual

refined indivi d curled LG i ber . TRledd®sheent
article accor di“ﬁrfﬁ%ﬁﬁi ol SCWrcfglr"leltérl’l&g‘gﬁé' agﬁopr% Béanrg ‘(%;;ees at;iﬁgq N
average t%i cknesturpfest cammthuobe fashionad dntm3ny desiredy, anatogical shype

absorbent artic ﬁecﬂgﬂ%&?r@%s replete With varfibus depignspatihel uding ishagies
(b) a fluid-inpernmeable a,cgeshef;tﬂé%oi qeﬂ# Q sai d topsheet; and (c)
an absor bent co$‘é‘tﬁb'§q froie e g gtépsheet and sai d backsheet, said

REPLACEMENT SHEET
28 SEP 1996




absorbent core conprising a nonwoven onto which is cohesively wet-laid a

| ayer of subs_anLLaLLy~yniforn1y d!stripg

ted unrefined

%Psgvgﬁzﬁi'iimm\'l\gﬁ‘&@“'ﬂ o and at 1 east | RPLACEUNESUPET

I ndi vidual iz sic fibers haV|ng a
from about 0.25 fm to 'about 1.5 mm The
according to Claim5 wherein said abso?ﬁent cor
to about '90% of refined individualized curled c

36 7. . The whaprisrdLaMepcirg:according to d

n average
ab® 8r3fh199%r t ijcl
Has from
| totosrc TTbers.
i m6 wherein sai

length
refined

1 engt h

e
about 50%

absor bent

core has an average of about 0.1 g to about 0.15 g of said refined
fi bers per cubic centineter. 8. The absorbent article according to

Claim7 wherein sAi vetilaig bymetc@pupmasnganindividua'lized curled cellulosic

fibers, said cellulosic fibers being mechanically refined such that
at least 30% of said fibers have an average length which is from 20%
to 40% of their length when in their original, unrefined state.

2.  An absorbent structure comprising a nonwoven scrim onto which is
cohesively wet-laid a layer of individualized curled cellulesic
fibers, said cellulosic fibers being mechanically refined such that
at least 30% of said fibers have an average length which is from 20%
to 40% of their length when in their original, unrefined state.

3. An absorbent structure comprising a fluid-directing scrim, said
scrim comprising fibers having external. capillary channels, and
wherein a layer of individualized curled cellulosic fibers are

~ cohesively wet-laid onto said scrim, said cellulosic fibers being

mechanically refined such that at least 30% of said fibers have an
average length which is from 20% to 40% of their length when in their
original, unrefined state.

4. A sheet according to Claim ) wherein from 50% to 90% of the
refined fibers have an average length of from 0.25 mm to 1.5 mm.

5. A sheet according to Claim 1 having an average of from 0.1 g to
0.15 g of said refined. fibers per cubic centimeter of sheep.

6. A sheet according to Claim 4 which has an average thickness of
from 0.3 mm to 2.4.mm.

7. A structure according to either Claim 2 or Claim 3 wherein from
50% to 90% of the refined fibers have an average length of from 0.25
mm to 1.5 mm.

8. A structure according to Claim 7 having an average of from 0.1 g

to 0.15 g of said refined fibers per cubic centimeter of said
wet-laid layer.

This Sheet Has. Been Re‘plaéed
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aver age thi ckness of fromabout 0.3 mmto about 2.4 mm 9. An

absor bent artictehaving—atong axis and a short axis, said absorbent

article I SiullUa (a) a fluid-perneabl e topsheet;
(b) a fluid-i iﬂmﬂ%gmﬂgﬁ!&ﬂket joined to said topsheet: and (c)
an absor bent c soet ween sai d topsheet and said backsheet, said

absorbent core conprising a fluid-directing batt of fibers having external

capillary - channel s, and wherein a |layer of substantially uniformy
di stributed unrefined indivgguaIiZed curled cellulosic fibers having
an average |length from about 1.6 mm'to about 7 nm and at |east about

30% of refiSned A nstructural | edrdingl ctd Claim Bcewheredsi cald bdagerhasf ng an
average |l e ﬁﬁ?‘ﬂt . agg}ﬁ?g ' ) e sively
wet - | ai d o%tgﬁ)ﬂgglgﬂa . hﬁlgé e Qﬁggéek%n% gﬁml 8f%5 gl'gg%’r. %ifgl’)ltgp‘ﬁt o Cdaim9

wherein the batt of capillary channel fibers is in close,
f1uid-trangpor W sgrixsateciccordingste Clagwshaherein it. 1easthbolForhent

about 50 t1oetn e, 4T Do chndbaeafe JBRIERETRY, NER BRI BB ¢ per

capillary channels 1ie in the machine direction of the structure.
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12. - The absorbent article according to Caim1l wherein said absorbent

: core has an average of fromabout 0.1 g to about 0.15 g of said
refined fibers per cubic centineter. 13. = The absorbent article
according to Caim 12 wherein said absorbent core has an aver age
t hi ckness of from about 0.3 nmto abouB72. 4 mm 14.  An absorbent
article having a long axis and a short axis, said absorbent article -
conpri si ng:. (a) a fluid-perneahbl e_topsheet; (b) a
fl ui d-i npernmeabl e backsheet j oi ned @@4E5A?ﬁlmwheet; and

37 (c) an absorbent core positioned between said topsheet and said
backsheet, said
ABSORBENT CORE FOR USE IN CATAMENIAL PRODUCTS

“Curled, twisted cellulosic fibers are reduced in
size by mechanical means, i.e., by refining. The refined
fibers are forﬁed into sheets which are used as an
absorbent layer in diapers, bandages and, especially, in
sanitary napkins. In one mode, the refined fibers can be
used to provide shaped sanitary devices. In an optional
mode, fibers having intra-fiber capillary channels can be
used to direct fluids into absorbent sheets comprising .
the refined, curled cellulosic fibers.
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abgorbe Y CHi a fluid-directing batt of fibers having external
capilla 5EPEA€EM§CM‘:§F§ s} wherein at |least 50%of the fibers having
capill afy ch‘agl}e;\@ be posi ti oned such tHATLEBELFrGapiT {aryrehargel s |
lie subgtantiaMy ?)@ allel] to the long WS 10, gReerbent paged ..o
in_a “Page

XS5
articl e | afyer of subst antPal | y ﬁmgfi ¥
unrefingd individualized furled cellulosic fiberg [ C
| engt h Lo about 7 mm and at I’gea‘j'rs;

of refined individualized curled cell ul osfc

L Ered

r‘%ﬁ’“ gr a% B . s
: 5006 a.o%r 0%
o 31 an Bver dge

| engt h fr ovdhabiswetaimedis: 0.25 mmto about 1.5 nm are cohesively wet-]aid

onto said bpatt, ,saj having. o an aver age of - FaiidEout * .-t o
about 0. 15P'g ofAig#%r#%%hg&%Q%}sg’gper cubic = centimeter, and an
aver age t hi ckne} adiuidrpepnmealide tnpsbed; nm t o about 2.4 mm 15. An

artrere ot oS p R ene b Ak odt Nindt SR8l toBeR R D Poa o

(b) g f Ir gleﬁt [ gg&b anab#mbél'ﬁcbmrmmﬁioped heteen saiditepsheptansetaid Iaaukiheet, said ((S:?’:li |
glr)]sgr Egnt core %%ﬁppofe?‘g H’\'sg% cg)g?ql?%%geaz%g@ﬁj%%%gﬁ?ﬁ%#%g@é%%& [ ﬁ%n@%gr nal
capillary unrefiredniatividualized esunied adetiulagis dibbesnbaving an raverage leagiht fraxbout

1 30 My b SR e 4 0 R A

the capillary channels u Xi s
of sai d absor becurledrcellddsic filsens Havieg an average lengthdeqm Bbeut Y. 25 amrtelabbubbbs i s
in close, flui dr'nH ansporting contact with said topsheet, and wherein
a layer of substantially uniformy distributed unrefined individualized
curled cellulosic fibers having an average length from1.6 mmto about 7 mm

and 2. The absorbent article according to Claim 1 wherein said absorbent core has an
average of from about 0.1 g to about 0.15 g of said refined fibers per cubic
centimeter.

3. The absorbent article according to Claim 1 wherein said absorbent core has from
about 50% to about 90% of refined individualized curled cellulosic fibers.

4, The absorbent article according to Claim 3 wherein said absorbent core has an
average thickness of from about 0.3 mm to about 2.4 mm.

5. An absorbent article comprising:
(a) a fluid-permeable topsheet;
(b) a fluid-impermeable backsheet joined to said topsheet; and
(c) an absorbent core positioned between said topsheet and said backsheet, said
absorbent core comprising a nonwoven onto which is cohesively wet-laid a layer
of substantially uniformly distributed unrefined individualized curled cellulosic
fibers having an average length from about 1.6 mm to about 7 mm and at least
about 30% of refined individualized curled cellulosic fibers having an average
length from about 0.25 mm to about 1.5 mm.

6. The absorbent article according to Claim 5 wherein said absorbent core has from
about 50% to about 90% of refined individualized curled cellulosic fibers.
-
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at [east about LACEMENI&HE i vi dual i zed curled cellulosic fibers

havi ng an bver age | engthi firom about O. 25 mmto about 1.5 nmare
cohesivel y wet - | a| d 1¢htAN 2000 aid batt. An absorbent article
having a long akip and a short faxis, salg absorbent article

conpri si ng: (a) a Trurd=-perjnreabl e gpsheet (b) a _

f 1 ui d-i nper meableebacksheet joingd to said topsheet; and (c) an
absorbent cere N

absor bent cgre %%?%?%taﬁiﬁ% o?jclﬂbgtc% B%?rﬁ%ewé\%ﬁ ?ﬁlﬁ)gtr)%& awrl%ﬁg Qﬁfsgbnal
capillary avesagediabanied. igrio aboutdati g abs;ald refibed ﬁtﬁersaédcdbldmammmj ng
external capillary 38

channel s are positioned such that their capillary channels lie
subst ant i al 8y pafhg akgorbent article according to Claim 7 wherein said absorbent core has an

average thickness of from about 0.3 mm to about 2.4 mm.

0. An absorbent article having a long axis and a short axis, said absorbent article
comprising:
(a) a fluid-permeable topsheet;
(b) a fluid-impermeable backsheet joined to said topsheet; and
(c) an absorbent core positioned between said topsheet and said backsheet, said
absorbent core comprising a fluid-directing batt of fibers having external capillary
channels, and wherein a layer of substantially uniformly distributed unrefined
individualized curled cellulosic fibers having an average length from about 1.6
mm to about 7 mm and at least about 30% of refined individualized curled
cellulosic fibers having an average length from about 0.25 mm to about 1.5 mm
are cohesively wet-laid onto said batt.

10.  The absorbent article according to Claim 9 wherein the batt of capillary channel
fibers is in close, fluid-transporting contact with said topsheet.

11.  The absorbent article according to Claim 9 wherein said absorbent core has from
about 50% to about 90% of refined individualized curled cellulosic fibers.

12.  The absorbent article according to Claim 11 wherein said absorbent core has an
average of from about 0.1 g to about 0.15 g of said refined fibers per cubic
centimeter.

13.  The absorbent article according to Claim 12 wherein said absorbent core has an
average thickness of from about 0.3 mm to about 2.4 mm.

14.  An absorbent article having a long axis and a short axis, said absorbent article
comprising:
(a) a fluid-permeable topsheet;
(b) a fluid-impermeable backsheet joined to said topsheet; and
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to the | ong ax %EEJLA(;;%ME‘M nt article and wherein a | ayer of

Substantial | niformyl di stributed unrefined individualized curled
cellulosic fiybér 5 Heﬂ/iﬂﬁb'- @Hﬁd average length fromabout 1.6 nmto
about 7 mm and|a}l__| east about |30% of refined individualized curled
cellulosic fibgrs having an averjage | eng?% f rom about 0.25 mmto
about 1.5 mm ake—eehesively—wetl aid. onto said batt. 17. The absor bent

article accordi 0 ' wei n theabat.t . of .fibers havin .

external capill gfg)yénc%l%r?ﬁdeﬁ%&%g %ﬁéﬁ%&g@t&?ﬁarﬁ?%& tt?péné?)toar'}di sﬁ’ﬁ?ﬁ‘f?’é‘?ﬁt’ %'q h

sai d t opsiheerbent cotd cor::pﬂ‘sim_; alﬂsida?mtingabatt ?ﬂrg)gf/s:itmnmgbegteﬁrgbg/am:‘any 16

wherein said ab . o T L Qu ot o ou 0

et ned | ndi vi oPHER) WierEiog o least, 59% 8fﬁﬁ‘%§f}>§rs haYigy copiR ShemRAre

article ?ccor dibrpgsitime:d siiam that Waisroapille%nyaardn@s fﬁg lseb?t_anﬂnclilyfd_agallrraatmptg? lcéngbi .
. said refi |

centi moter of oo gal roftaht bridie 308 Rhedl &g, an ussiai. Bt ng

to daim19 whendistibuled anefised limdividualized lcadedireellulosic fibarsehagey tahi akerags of

fromabout 0.3 rﬂﬂgﬁf?fr&g%%%u% é mH to about 7 mm and at least about 50% to about 90% of

refined individualized curled cellulosic fibers having an average length from about

0.25 mm to about 1.5 mm are cohesively wet-laid onto said batt, said layer having
an average of from about 0.1 g to about 0.15 g of said refined fibers per cubic
centimeter, and an average thickness of from about 0.3 mm to about 2.4 mm.

15.  An absorbent article having a long axis and a short axis, said absorbent article
comprising:
(a) a fluid-permeable topsheet; .
(b) a fluid-impermeable backsheet joined to said topsheet; and
(c) an absorbent core positioned between said topsheet and said backsheet, said
absorbent core comprising a fluid-directing batt of fibers having external capillarx
channels, wherein said absorbent core has at least about 50% of the capillary
channel fibers in its batt positioned such that the capillary channels lie
substantially parallel to the long axis of said absorbent article, said batt of
capillary channel fibers is in close, fluid-transporting contact with said topsheet,
and wherein a layer of substantially uniformly distributed unrefined individualized
curled cellulosic fibers having an average length from 1.6 mm to about 7 mm and
at least about 30% of refined individualized curled cellulosic fibers having an
average length from about 0.25 mm to about 1.5 mm are cohesively wet-laid onto
said batt.

16.  An absorbent article having a long axis and a short axis, said absorbent article
comprising: .
(a) a fluid-permeable topsheet;
(b) a fluid-impermeable backsheet joined to said topsheet; and
(c) an absorbent core positioned between said topsheet and said backsheet, said
absorbent core comprising a fluid-directing batt of fibers having external capillary

channels wherein at least about 50% of said fibers having external capillary
- .
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17.

18.

19.

20.
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channels are positioned sucl’% th:at thelr %épillary channels lie substantially parallel
to the long axis of said absorbent article and wheréin a layer of substantially
uniformly distributed unrefined individualized curled cellulosic fibers having an
average length from about 1.6 .mm to about 7 mm and at least about 30% of
refined individualized curled cellulosic fibers having an average length from about
0.25 mm to about 1.5 mm are cohesively wet-laid onto said batt.

The absorbent article according to Claim 16, wherein the batt of fibers having
external capillary channels 'is in close, fluid-transporting contact with said
topsheet.

The absorbent article according to Claim 16 wherein said absorbent core has
from about 50% to about 90% of refined individualized curled cellulosic fibers.

The absorbent article according to Claim 18 wherein said absorbent core has an
average from about 0.1 g to about 0.15 g of said refined fibers per cubic
centimeter of said wet-laid layer.

The absorbent article according to Claim 19 wherein said absorbent core has an
average thickness of from about 0.3 mm to about 2.4 mm.
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ABSORBENT CORE FOR USE IN CATAMENIAL PRODUCTS

Curled, twisted cellulosic fibers are reduced in
size by mechanidil means, i.e., by refihing. The refined
fibers are formed into sheets which afe used as an
absorbent layer in diapers, bandages and, especially, in
sanitary napkins. In one mode, the refined fibers can be
used to provide shaped sanitary devices. In an optional
mode, fibers having intra-fiber capillary channels can be
used to direct fluids into absorbent sheets comprising
the refined, curled cellulosic fibers.
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