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CLEAN DRY FACING NEEDLED COMPOSITE

; Field of the Invention

5
% This invention relates to clean and dry facing
: materials suitable for use as body-facing layers in
E diapers and sanitary napkins, and more particularly, to
nmethods for providing better "hiding power" and comfort
10 to consumers of such products.

Background.of'fhe Invention
Absorbent products, such as diapers and sanitary
napkins, generally utilize three distinctive layers: a
15 top, body-facing layer, normally a fluid perméablé sheet
for engaging with body fluids, a core, usually a fluid

_ absorbent material such as wood pulp for retaining

; fluids, and a bottom layer, usually a fluid imperviou;
barrier film. In these constructions, body fluids

20 permeate through the body-facing layer into the
absorbent core where they are absorbed and stored.
Traditionally, the body- facing layer has been made from
a soft, non-woven web which generally allows fluid to
_midiate into the absorbent core and separates the body

25 from the discharge to keep the skin clean and dry. The l
main drawback to such non-woven facing materials is that
some fluid is often retained in the capillary structure
_of the web, resulting in a wet surface disposed against
the user. Recently, facing materials made from

30 apertured film, such as polyethylene, have been used to
overcome the wetness problem. In the absence of
capillaries, very’little fluid is retained on the film
and a drier surface against the skin is obtained.
Apertured films have the added advantage that, since
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they are more opague than non-woven webs, they can

better hﬁde the stained absorbent core.
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emgagi ng with body fluids, a core, usually a fluid absorb- ent materi al
such{ as wood pulp for retaining fluids, and a botton1|ayer usual ly a fluid
i npervious barrier film In these constructions, :dody fluids perneate

t hrough the body-facing |ayer into the absbrbent core mhere they are-
absorbed and stored. Traditionally, the body- facing | -been_nadp
from a soft, non-woven web which generally allows flui{d %%fﬁfQFéW§rﬂﬁNo t he
absor bent core and separates the body fromthe discharige t QR¥edfEPhe sd
clean and dry. The main drawback to such non- woven facing materials is
that: some fluid is often retained in the gapillary structure of the web,
resuiting in

However, the plastic apertured films generally are less

comfortable to wear than non-woven facing materials.

nrofe saprie

Some of the problems associated with comfort and
5 performance of absorbent products have been addressed in
-such patents as: fox, U.S. 2,551,663, issued 5/8/51; '
Erdman et al., U.S. 4,676,784, issued 6/30/87; Nishino,
i U.S. 4,676,786, issued 6/30/87; Rosenbaum, U.S.
4,643,727, issued 2/17/87; Taylor, U.S. 3,889,679,
10 issued 6/17/75; and.Green, U.S. 810,130, issued 1/16/06.

i - Erdman et al., for example, describes absorbent
products comprising resilient fibers and super absorbent
materials. This reference teaches the use of a

15 hydrophilic porous cover and a fibrous suberstructure
containing at least about 10% by weight superabsorbent.

: The fibrous superstructure comprises apertures or strips
of a web in a configuration which pfovides channels for
attracting fluid. '

20 '

; ' Nishino describes a paper diaper having a surface

LT Y SN

layer of fluff pulp with a "partition layer®. having
spaced openings therein, followed by a "crust layer"

i disposed under the partition layer to receive and

25 diffuse fluids in an oriented manner. !

Rosenbaum descrlbes an absorbent pad having an
intermediate "plastlc bubble layer" covered on either
side with a continuous layer of absorbent material. The

30 bubble layer of this reference serves as a reservoir for
fluid that is eventually syphoned around the edges of
the bubble layer for storage.
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a-wet surface disposed against the user. Recently, fac- ing materials made
fromapertured film such as poly- ethylene, have.been used-to overcone'the
:wet ness problem In the absence of capillaries, véry little fPU|d IS
retained on the filmand a drier surface agalnst the” skin is- obt;ermeﬂ
Apertured filnms have the added advantage that, &ince t QQﬁ@&WEWﬁIﬁ§§
t han non-woven webs, they can better hide the stained absor@enpuﬁﬁWe m#

ever the plastic apertured films generally are |less co -abT € to wear
t han, non-woven facing materi al s.

’
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Taylor discloses a disposabie diaper comprising an
absorben% body and a water impervious backing sheet.
The absorbent body is provided with a plurality of fluid
passages for distributing fluid to more.remote po;tions

S of its structure.

i Green describes an absorbent bandage which utilizes
internal cells for the guick reception of fluid. These
i cells distribute the fluid to an absorbent fibrous mass
10 for storage. The bandage can further comprise a fabric

cover.

Fox describes a catamenial diaper having an
elongated pad having a longitudinally extending chamber
15 therein and a plurality of vertical openings for
transmitting fluid from the top of the pad to the
chamber. This catamenial diaper employs rubber

TR N e
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materials and is designed to be reusable.

20 Although these references disclose useful

© M RN e St ¢

techniques for comfort and absorption, there has been a
! - long-felt need for a composite cover which combines the
. comfort of a fibrous web with the opacity and dryness of
an apertured film, while overcoming their deficiencies.

: 25
| Summary of the Invention
:
: X Unique facing materials suitable for use in
absorbent products and methods for manufacturing these
30 facing materials are provided by this invention. The

facing materials include a generally opaque apertured
middle layer sandwiched between a fibrous top layer for
engaging body fluids and a bottom layer having a

capillary structure for drawing body fluids from the
e
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fibrousztop layer. In an important aspect of this

i inventi&h, the fibrous top layer extends through the
apertures of the generally opaque middle layer and
communicates with the bottom layer for providing fluid

5 transfer from the fibrous top layer into the bottom

layer.

This invention is also intended to cover a facing

material having only a fibrous top layer and a generally

10 opaque apertured layer. In such an embodiment, a

PP,

portion of the fibrous top layer would be disposed
through the apertures of the opaque layer, as described
above. The resulting two-layered composite would be
useful as-a body-facing surface for absorbent elements
15 containing wood pulp and the like, whereby fluid would
be directed from the fibrous top layer, through the
apertures of the opaqﬁe-laye: and into the absorbent

element for storage.

20 This invention also includes a method of preparing
a facing material which includes the steps of providing

: a tri-layered flexible composite including a fibrous top
f layer, a_generélly opaque middle layer and a bottom
layer having a capillary structure for drawing body
25 fluid. The method next includes the step of perforating '
the composite to provide a plurality of apertures
through the generally opaque middle layer. The
. perforation step‘disposes a portion of the fibrous top
-layer through the apertures for providing fluid transfer
30 from the fibrous top layer into the bottom layer.

The flow of body fluids within the facing materials
of this invention can be further improved by increasing
the density of the web of the bottom layer relative to
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4,676,784, issued 6/30/87; Nishino, US. 4,676,786, issued 6/30/87,
Rosenbaum U.S. 4,643,727, issued 2/17/87; Taylor, U S. 3,889,679, issued
6/ 17/75; and Green, U.S. 810, 130, issued 1/16/06 Erdman et al., :for,
exanpl e, describes absorbent products conprising resrllent ficbers and supe
absor:b- ent materials. This reference teaches.the use )fnﬂsbygrmBN$bng
porouys cover and a fibrous superstructure containing ai | eastzralhor 10%{by
wei ght superabsorb- ent. The fibrous superstructure cofpriSes apertures or
strips of a web in a configuration mhlch provi des chan- nels for attracting
fluid. -6 -

the top layer. Additional improvements can be generated
by treating the bottom layer with hydrophilic chemicals
and/or treating the fibrous top layer with hydrophobic

chemicals.

Accordingly, composite structures having a clean,
dry facing surface are provided without sacrificing the

confort associated with a textile or non-woven web

B eewe i g s wd e S P A,

facing. The composites also possess high opacity and
10 hide staining effectively for a pleasing aesthetic

appearance.

It is, therefore, an object of this invention to
provide facing materials suitable for use in diapers and
15 sanitary napkins which provides for efficient removal of
; body fluids away from the  skin of the user.

It is another object of this invention to proviae
facing materials having a generally opagque appearance
20 for hiding absorbed body fluids while maintaining a
comfortable, fibrous texture.’

With these and other objects in view which will
become apparent to one skilled in the art as the
25 description proceeds, this invention resides in the !
novel construction, combination, arrangemeﬁt of parts,
and methods substantially as hereinafter described and
more particularly defined by the attached clainms.

30 Brief Description of the Drawings

The accompanying drawings illustrate a preferred
embodiment of the invention devised for the practical
application of the principles thereof, and in which:

'PC-400 This Sheet Has Been Replaced
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no describes a paper diaper having a surface layer of fluff pulp with
artition layer" having spaced openings therein, followed. by a "crust

" di sposed under the partition layer 1o receive and diffuse fluids in
Fi ented manner . Rosenbaum descri bes an absorbent pad:having an..
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FIG. 1: is a cross-sectidnal, diagrammatic view
of a preferred facing material of this invention
illustrating the insertion of piercing barbed needles;

5 FIG. 2: is the preferred facing material of FIG.
1 after said needles are withdrawn from the material;

FIG. 3: is an enlarged view of an aperture of
FIG. 2 illustrating how selected fibers from the fibrous

1 <ty ey

10 top layer can be carried by the piercing barbed needle
so as to introduce fibers into the bottom layer through
the generally opagque middle layer;

FIG. 4: is an enlarged side view of a preferred
15 single blade piercing barbed needle;

FIG. 5: is an end view of the needle of FIG. 4;

and

20 FIG. 6: is a side view of a preferred double
blade piercing, barbed needle.

Detailed Description of the Invention

25 Preferred operative embodiments espousing the
principal objects of this invention will now be
described. 1In one embodiment of this invention, a
facing material suitable for use in diapers and the like

is provided which comprises a fibrous top layer for

PRSPPI

30 engaging a body fluid, a generally opaque apertured

middle layer, and a bottom layer having a capillary
structure for dra&ing body fluid from the fibrous top
layer. The fibrous top layer extends through the
generally opagque middle layer and communicates with the
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s.distribute the fluid to an absorbert fItrous masitiop: ﬁggﬁgge.
age can further conprise a fabric cover. RetL A
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bottomklayer for providing fluid transfer from the
fibrous‘top layer into the bottom layer. As used
herein, the term "generally opaque'" refers to the
ability of the material to impede the transmission of

5 light. More preferably, the generally opaque middle
layer of this invention is relatively impervious to
light.

In another preferred embodiment of this invention,
10 a facing material is provided having a fibrous top layer
for engaging body fluid which comprises a plurality of
hydrophobic fibers having a denier of about 3 or
greater. Beneath the fibrous top layer of this
embodiment, is a generally opague polymeric middle layer
15 having.a thickness of from about 0.00508-0.0508 rm (0.2-2 mils) .
Following the middle layer, is a bottom layer capable of
generating a greater capillary pressure than the fibrous
top layer. The génerally opague middle layer has _
apertures therethrough, whereby a portion of the fibers
20 of the fibrous top layer are dispoéed through the
apertures and into the bottom layer for providing fluid
transfer from said fibrou; top layer into said bottom

layer.

IR -

25 Alternatively, the facing material can comprise two ’

layers of material: a top fibrous layer disposed on a

R

generally opague apertured middle layer. 1In such an
embodiment, barbed needles can be employed to pull
through a poftion of the fibrous top layer through the
i 30 generally opaque middle layer. The resulting

two-layered composite can be used as a body-facing
surface for absorbing elements, such as those confaining
wood pulp. It will be understood by those of ordinary
skill in the art that this embodiment could be favorably

?PC— 400 This Sheet Has Been Replaced
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-3 - Fox describes a catanenial diaper having an el on- gated pad
havipg a longitudinally extending chanber therein and a plurality of ..
.vert|cal openings for transmt- ting flurd fron11he top-of! the pad to the
chanber. This cataneni al diaper enpl oys rLrbber materl al s and S .

THIS SHEET HAS BEEN
REPLACED

- 9 -

employed to achieve the overall benefits described for
the thréé-layered composite described above.

Some of the dynamic principles believed to be

5 responsible for the benefits achieved by these facing
materials will now be described. It is well known that
a capillary pressure acting on a given fluid is a
function of the dimensions of the capillaries and their
wettability as shown in the following equation:

10 '

2% cose 8°

r

(1) /AP

. where/A p

15 bh
g

capillary wall

capillary pressure

surface tension of fluid

contact angle between the fluid and the
r = radius of the capillary

20 The fibrous mass of the facing:material of this
invention can be regarded as.a matrix containing
interconnecting voids, which form a capillary structure.
The capillaries can be made larger or smaller by
decreasing or increasing the density of the web, if a

25 web is chosen or by increasing or decreasiné the fiber
denier. Thus, in order to make a fibrous structure
which allows the passage of fluid without retaining it,
one would preferably make a low density web with large
pores. An additional step to reduce the capillary

30 pressure and minimize the fluid holding capability is to

i select fibers with a non-wettable surface. According to

‘ 'equation 1, low capillary pressure is obtained when the

contact angle between the fluid and the solid is £ =
90°. Thus, water repellent surfaces, which form a large

?C-400 This Sheet Has Been Replaced
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designed to be reusable. Al t hough these references discl ose useful
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contact. angle, are ideally suited for making the
non-retentive web, e.g. the fibrous top layers of this

invention.

5 Referring now to FIGS. 1-3, the preferred facing
material 100 and method for manufacturing this material
will now be described in detail. The facing material
100 of this invention preferably includes three layers
of material: a top fibrous layer 10, preferably made

10 from a non-retentive hydrophobic web, a'generally opaque
apertured middle layer 20, preferably a thin, plastic
film, and a bottom layer 30, preferably a hydrophilic
web of fibrous material capable of puliing fluid by
capillary action. The genérally opaque middle layer 20

15 is preferably laminated between the hydrophobic and the
hydrophilic webs.

Using a bed of barbed needles of a needle punch,
examples of which are substantially described in FIGS.
.20 4-6, portions of the fibrous top layer 10 desirably are
pulled through the generally opaque middle layer 20 to
- contact and entangle with the bottom layer 30. The
length, number of barbs &0 énd cutting surfaces may be
varied within the understanding of those of ordinary
25 skill in the art with acceptable results. Both single
blade, FIG. 4, and double blade, FIG. 6, designs can be
employed, however, it is believed that short cutting
blades, i.e. less than 50.8 mm (2 inches), with less than about 4

-barbs would be best suited to this invention.

30
The resulting structure of the facing material 100
is illustrated in FIGS. 2 and 3. The barbed needles 50
can pull the fibers of the fibrous top layer 10 in a
preferred single direction so that hydrophobic fibers
PC-400 This Sheet Has Been Replaced
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are present on both sides of the generally opaque middle
layer gﬁ, leaving hydrophilic fibers substantially only -
on one side of this middle layer 20. Since the
entanglement process is done through the film of the

5 generally opague middle layexr 20, the latter becomes
apertured. The resulting composite structure preferably
consists of a top hydrophobic, non-retentive layer
extending through an opaque film into a hydrophilic
layer which is capable of generating a greater capillary

10 pressure. Thus, body fluid deposited on the hydrophobic
side would be pulled into the hydrophilic layer and
would therefore be contained and camouflaged under the
opaque film. The capillary pressure gradient between
the two sides of the generally opaque middle layer 20

15 can be established by a proper selection of- fibers as
substantially described below.

The fibrous top layer 10 of this-invention will now
be described. Suitable fibers for the fibrous top layer
20 10 are fibers with a hydr&phobic surface having a denier
* of about three.or greater. This correspénds to a
diameter greater than about 167.4 % 10 mm (6.6 X 10._4 inches)ona roarc
cross section. Preferably, the fibers are polyester
(polyethyleneterephthalate-PET), polypropylene,
25 polyethylene and/or acrylic with a tex greater than about 0. 33,
and preferably about 0.33-1.67 tex (denier greater than about 3, and
preferably about 3-15) 167.4x 10 to about 482.6x10 4 mm (6.6 x107 toahou+19
x 10 :ncbes)on a ‘round cross section). The fibers can
be treated with hydrophobic finishing materials such as
30 perfluoro or silicon compounds, to establish a contact
angle 8 preferably greater than or egqual to about 90°.

Other fibers such as nylon, acetate, and spandex can be

. used if the above treatment is performed on them. The

fibrous top layer preferably comprises more than about

This Sheet Has Been Replaced
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materfial s include a generally opaque apertured mddle | ayer sandw ched
bet n a fibrous top layer for engag- ing body fluids and, a bottom|ayer
- havi a capillary structure for dramnng bUdy flujds fron1the Plbrous top
| ayeri In an inportant aspect of this invention, the Tibrofs: .

ext ends through the apertures of the generally-opaque md ' gﬁ%. o)
comuhi cates with the bottomlayer for providing fluid tr Lﬂﬁ?amhbhé“ /
fibrous top layer into the- bottom | ayer. This invention is al SO ~———_}
i ntenged to cover a facing material having only a fibrous top |ayer and a
genergl |y opaque apertured layer. In suchygn.enbodi nent, a por-

50% of the overall thickness of ‘'the facing material 100,
yet, preferably less than about 3,81 mm (.15 inches).

The generally opagque middle layer 20 is preferably
5 an opaque film of polyethylene and/or polypropylene of a
nominal thickness of about 0.00508-0.0508 mm (0.2-2 mils) and can cdmprise
fillers and/or pigments to render the film more opaque.
Other soft films such as PVC poly(ethylene-vinyl
acetate), polyester and other polyoleflns, are sultable
10 as well.

The bottom layer 30 is preferably prepared from -
fine hydrophilic fibers in order to create a strong
-capillary action. These fibers may contain cellulosic
15 fibers, such as wood pulp, rayon, hydrophilic nylon
and/or other fine fibers of less than about 0.33 tex (3 denier) -
which have been treated to be hydrophilic. The surface
treatment should render the fiber surface wettable, with 8
. being less than about 90°, and preferably equal to about
20 0°. This can be accomplished through the application of
sufficient water soluble polymers or silica to fhe

fibers.

In addition fo the above, it is preferable that the
25 webs of this invention include low melting fibers, so !
called "binder fibers", in each of the fibrous layers so
that their structure does not change drastically during
use. Other means to stabilize each layer, such as
binder resins, etc. are also suitable. It is important
30 to maintain an open structure with large pores in the
body-facing fibrous top layer, and a smaller pore
structure in the 'hydrophilic bottom layer beneath the

generally opaque middle layer to assure effective
; removal of fluid away from the body. In this regard, it

?C- 400 : ' This Sheet Has Been Replaced
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ttonfjof the fibrous top |ayer would be di sposed through the apertures of
t he ppaque | ayer, as descri bed above. The resulting two-layered conposite
:woul § be useful as a body-facing surface.for absorbent el enent's contai'n--
i ng od pul p and the like, whereby fluid moul d be directed fromthe’ .°
fibrus top layer, through the aper- tures of 'the opaque’'layer and into the
absogbent ele- nent for storage. Thi s invention a|SG"KHbTuuc et ot
of pgeparing a facing material which includes the steps p off & ?_ Aggégg ‘
tri-Rayered flexible conposite including a fibrous top | ypr, r
opaqde middle | ayer and a bottom =~ - 33 -

Q||\l

is preferred that the fibrous top layer of this
invention comprise a density of less than about .1 g/cc
and that the bottom layer comprise a density of greater
than about .1 g/cc. Although needle punching

5 techniques have been described, it is expected that
those familiar with making facing materials may be able
to use male-female type perf-embossing to provide a
similar product. See U.S. 4,605,402 and 3,817,827,
which are incorporated by reference. Such techniques,

10 _ to be effective, must perforate the opague middle layer
and preferably push fibers from the top layer through

these perforations.

Other methods for making the products of this
15 . invention may include the use of water jets. [Please
describe the parameters of this type of process--do we

have an example?])

The benefits of this invention are illustrated in
20 the context of the following examples.

ﬁxample I.

A 23.734 g/m2 (0.7 ounce per square yard) web was

25 prepared from a 0.611 tex (5.5 denier) hollofil polyester
using a carding machine. The fiber surface was washed with
water to remove any previous hydrophilic treatment. A

" commercial crepe tissue made from cellulosic fibers and a
"binder for wet strength, basis weight of about 19.665 g/m2

30 (0.58 ounces per square yard), was used as a bottom wicking
layer. A 0.0254 mm (1 mil) thick, white pigmented
polyethylene film was placed between the above web and
tissue. Using the previously described barbed needle

arrangement in an art recognized needle punch apparatus,

i holes were made in the f£ilm
?C_ 400 This Sheet Has Been Replaced
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—having a capillary structure for drawi ng body fluid. The nethod next

les the step of perforating the .
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starting&from the hydrophobic web side. Thus, some of
the hydrophobic polyester fibers were pulled through the
polyethylene film and entangled with the tissue paper
underneath. The cover was placed on the absorbent core
5 of a commercial sanitary napkin and one milliliter of
synthetic test fluid was dropped on it. After one
minute, all of the fluid was pulled and hidden under the

film layer, resulting in a dry and clean surface.

10 Example II.

Two different fiber blends were prepared separately:
a 75% 0.611 tex (5.5 denier) polyeste.r hollofil and a
_ 25% bicomponent thermoplastic binder fiber having a
15 polyethylene sheath and a polyester core. The other
fiber blend contained 75% 0.1666 tex (1.5 denier) rayon and 25%
thermoplastic binder fiber. The first blend was heated
for five minutes without pressure to form a stable, low
density web with a density of about 0.035 grams per
20 cubic centimeter. The second blend was heated and
pressed to form a web Qith a density of about 0.2 grams
per cubic centimeter. An opague polypropylene film,
having a thickness of about 1 mil was placed between the
two webs and the same punching operatibn as described
25 in Example 1 was performed first throuéh the low density
web, then through the film and into the high density
web. Again, after one minute, one milliliter of
synthetic test fluid was pulled and hidden under the
film layer, resulting in a dry and clean surface.

30
From the foregoing, it can be realized that this
invention provides improved facing materials suitable
for use in diapers and sanitary napkins and a method for
; producing these facing materials. The resulting
PC-400 is Sheet Hlas Been Replaced

i



comjc

m dg
| ayeé
t op
faci
t he
Addi

le layer.

10

o e

'PC-400

| ayer into the bottom | ayer.
ng materials of this invention can be further

gale
density of the web of the bottomlayer relative to lE%MeﬁLrN
tional inprovenents can be generated by treating t Qﬂl @yer mnth
hydriophi Il i ¢ chem cal s
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composite structure provides a clean/dry body facing
surface‘kor absorbent products without sacrificing the
comfort associated with a fibrous, textile facing.
Moreover, the composite has high opacity and hides the
staining of the underlying central absorbent
effectively. Although various embodiments have been
illustrated, this was for the purpose of describing, but
not limiting the invention. Various modifications,
which will become apparent to one skilled in the art,
are within the scope of this invention described in the

attached claims.
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and/jor treating the fibrous top |ayer with hydrophobi c chem cal s.
Accdrdi ngly, conposite structures having a clean, dry facing.surface are
.provided without sacrificing the confort, associated. with a.textile or ™ *
-moven web fac- ing. The conposites: al Sb possess; hi‘gh opam ty and: hide
staifning effectively for a pleasing aesthetic-appearance:- "1t s, '

t herfef ore, an object of this invention ty@ provide facing mLeuaLs—sw—tabH-
se in diapers and sanitonw nmapkims—whi ch provi des fof Te#Y PEFEREAS BEEN
aI of body flu- ids away f{aantdigasHeinRepticef he user . | tREPRAGE)E her |
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5 1. - A facing material (100) suitable for use in diapers

CLAIMS

,

and sanitary napkins, comprising: a fibrous top layer (10)
for eﬁgagimg a body fluid; a generally opaque apertured
middle layer (20); ‘and a bottom layer (30) having a
capillary structure for drawing said body fluid from said
ho fibrous top layer (10), said fibrous top 1layer (10)
extending through said generally opaque middle layer (20)
for communicating with said bottom layer (30) and for
providing fluid transfer from said fibrous top layer (10)

into said bottom layer (30).

15 ..

2. The facing material of claim 1 having a thickness of
less than about 3.81 mm (.15 inches). '
3. The facing material of claim 1 wherein said fibrous

20 top layer (10) comprises a hydrophobic surface.

4. The facing material of claim 3 wherein said fibrous
top layer (10) comprises fibers having about 0.33 tex
(denier of about 3) or greater.

25
5. The facind material of claim 3 wherein said fibrous
top layer (10) comprises fibers having about 0.33 to about
1.67 tex (denier of about 3 to about 15).

30 6. The facing material of claim 5 wherein said fibers
comprise a hydrophobic finish having a capillary contact
angle of at least about 90°.

7. The facing matérial of claim 6 wherein said fibers

5 comprise a portion treated with a perfluro or silicon

compound.
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8. The facing material:- of claim 1 wherein said generally
opaque middle layer (20) comprises an opaque film.

9. The facing material of claim 8 wherein said opaque
film comprises a thickness of about 0.00508-0.0508 wmm
(0.2-2 mils). '

10. The facing material of claim 9 wherein said opaque
film comprises polyethylene, polypropylene, or a
combination thereof.

11. The facing material of claim 1 wherein said bottom

layer (30) comprises a hydrophilic surface.

12. The facing material of claim 11 wherein said botton

layer (30) comprises a. plurality of hydrophilic fibers

'having a tex of less than about 0.33 (denier of less than

about 3).

13. The facing ‘material of claim 11 wherein said
hydrophilic fibers comprise a hydrophilic finish for
providing a capillary contact angle of less than about 90°:

14. A facing material suitable for use in diapers and

sanitary napkins, comprising:

a fibrous top layer (10) for engaging body fluid, said
fibrous top 1layer (10) «comprising a plurality of
hydrophobic fibers having a denier of about 3 or greater;

a generally opague, polymeric middle layer (20) having a
thickness of from about 0.00508 ¢to 0.0508 mm (0.2 to

2 mils); and
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a bottom layer (30) capable of generating a greater

capillary pressure than said fibrous top layer (10), said
generally opaque polymeric middle layer (20) comprising
apertures therethrough whereby a portion of said fibers of
sald fibrous top layer (10) are disposed through said

apertures and into said bottom 1layer (30) for providing.

fluid transfer from said fibrous top layer (10) into said
bottom layer (30). :

15. The facing material of claim 14 wherein said fibrous

. top layer (10) conmprises a density of less than about .1

g/cc.

16. The facing material of claim 14 wherein ;aid bottom
layer (30) comprises a density of greater than about

.1 g/cc.

17. The facing material of claim 14 wherein said genérally
opague middle iayer (20) comprises a thickness of about
0.0254 mm (1 mil).

18. The facing material of claim 14 having a thickness of
about 3.81 mm (.15 inches) or less.

19. The facing material of claim 14 wherein said fibrous
top 1layer (10) comprises greater than about half the

thickness of said facing material (100).

'20. A method of preparing a facing material suitable for

use in diapers and sanitary napkins, comprising:

(a) providing a tri-layered flexible composite including a

_fibrous top layer (10) for engaging body fluid, a generally

opagque middle layer  (20) and a bottom layer (30) having a
capillary structure for drawing body fluid; and

I

\\ « & HE B
THIS SHEET Has ppm)
REPLACED



Thegacconpanying drawings illustrate a preferred enbodi nent of the
I nv@gntion devised for the practical application of the principles thereof,

-andgi n whi ch: FIG 1: is a cross-sectional,. di.agrammstic view of "a -
prefgerred facing material of this inventign illustrdating ~ -~thé insertion
of i ercing barbed needl es; FIG 2: i's the preferre}d“f‘g&'ﬁq %terLaL_
of RIG 1 after said needles are wi g hdrawn from t he !nat" %;‘Agég BEEN |

L ]
1 (b) perforating said composite to provide a plurality or

apertures through said generally opaque middle layer (20)
and to disgose a portion of said'fibrqus top layer (10)
through said apertures for éommunicating with said bottom
5 layer (30) and for providing fluid transfer from said
fibrous top layer (10) into said bottom layer (30).

21. The method of claim 20 wherein said perforating step
(b) comprises needle punching said tri-layered flexible

10 composite.
15
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Ft 3:..1s.an-enlarged vi-ew of -an--aperture.of FIG 2 --~ illustrating~how

sel fcted fibers fromthe fibrous tep , layer.can be carried by the ..
‘pi efci ng barbed needl e So as to introtuce- flbers i nt;o the.bottlom |"ayér
thrgugh the general |y opaque niddle |ayer;- *FIrQ 4 fslan enlarged si de
view of a preferred sin- gl e bl ade -pi et ci ng' bar bed needl é; FIG 5:
is gn end view of the needle of FIG 4 and FIG 6: is a side view of
a pgeferred doubl e bl ade
1 . PIIS SLD:'.}" r
. - R.L‘L-IF 4{.."‘{‘8 {!PI;:;\
" Abstract T
5 Novel facing materials (100) and nmethods for their

manufacture are provided by this invention. The facing
material (100) includes at least a fibrous top layer (10)
for engaging bocy fluid and a generally opaqué middle layer
(20). A portion of the facing material (100) is disposed,
H0 preferably by piercing, through the generally opaque niddle
layer (20) to establish a fluid path through the generally
opaque middle leayer (20). In the preferred embodiment, the
facing material (100) includes a bottom layer (30) having a
capillary structure for drawing the body fluid from the
15 fibrous top layer (10). 1In this‘preferred'embodiment, the
fibrous top layer (10) extends through the generally opaque
middle layer (20) to provide fluid coﬁmunication between
the fibrous top layer (10) and the bottom layer (30). These
‘composite structures provide a clean/dry ‘facing material
0 ‘that has a comfort of a textile facing and the high opacity
of apertureéd thermoplastic films.
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espousi ng the” pr'l nC| pal obj ects o hi s I nventi o'n,.w' 'l new berdescr.ibed-In
*one enbodi ment of this invention, a facini. material.suitabfe for use:i'n ¢
di apers and the like is provided which conprises a fibrous’tép I%ayer fof

engagi ng a body fl uid;—ageneratty opadue ‘apertutred niddie | ayer, dnd “4°"

bot- tom | ayer havi ngmgsgegmaghéﬁk fducture for drawing body fluid fromthe -

fibrous top |ayer. The ayer extends through the generally
opaque mniddl e Iayer an :mﬂ miﬂ with the bottom _Lg\[er for provi di ng
fluid -

\
AS BEEN |

FIG. 6

FIG. 4
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transfer fromthe fibrous top | ayer |nt051 e{hpv%onvlayer As used herein,
the term "general ly opaque" refers to th gwlhaévvéf the material to |npede
the transm ssion of light. More preferably, the generally opague. m.ddhe
layer of this invention is relatively inperV|ous to Ilg Fptﬁﬂ}mgNT @ﬁg{ﬁ
preferred enbodi nent of this invent Qﬂjjﬁ rghﬂgm rii foYaralV]

having a fibrous top | ayer for enga |Hb fi;% g ich ggqr:) ﬁ} %eﬁgz
plurality of hydrophobic fibers having_a; e out ¢ @% r.

Beneath the fibrous top layer of this enbbdinent, is a

Fgl ym;rlmcI Srr1)dd| e |ayer haV| pgzam‘\*tyh'r%lé'mse%%z%mo %rgn%b sl‘it 0 00508 0. 0508 mMm

—_

Field of the Invention

This invention relates to clean and dry facing
materials suitable for use as body-facing layers in
diapers and sanitary napkins, and more particularly, to
nethods for providing better "hiding power" and comfort
to consumers of such products.

ﬁsﬁw

Absorbent products, such as diapers and sanitary
napkins, generally utilize three distinctive layers: a
top, body-facing layer, normally a fluid perméable sheet
for engaging with body fluids, a core, usually a fluid
absorbent material such as wood pulp for retaining
fluids, and a bottom layer, usually a fluid impervious-
barrier film. In these constructions, body fluids .
permeate through the bedy-facing layer into the
absorbent core where they are absorbed and stored.
Traditionally, the body- facing layer has been made from
a soft, non-woven web which generally allows fluid to
.miéfate into the absorbent core and separates the body
from the discharge to keep the skin clean and dry. The
main drawback to such non-woven facing materials is that
some fluid is often retained in the capillary structure
of the web, resulting in a wet surface disposed against
the user. Recently, facing materials made from
apertured film, such as polyethylene, have been used to
overcome the wetness problem. In the absence of
capillaries, very‘little fluid is retained on the film
and a drier surface against the skin is obtained.
Apertured films have the added advantage that, since
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Following the mddle layer, is a bottom|ayer capable of generating a
greater capillary pressure than the fibrous top |ayer. The generally opaque
“m ddl e | ayer has aper- tures therethrough, whereby a portlo
of the fibrous top |ayer are disposed through the apert
bottom | ayer for providing fluid transfer. fromsaid. fi

said bottom | ayer. _ THﬁ?H'“Vnh BEEN l
REPLACED
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they are more opague than non-woven webs, tHey can
better hlde the stained absorbent core.
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- 8- Alternatively, the facing material can conprise two |ayers of
Jaterial: a top fibrous |ayer disposed on a gen- eraIIy opaque apertured
m ddl e layer. In such an enbodi nent, barbed needl es ¢ '"

pul| through a portion of the fibrous top layer thro IﬁlEFWéJ" ﬁ r’aﬁry

opaque middl e layer. The resulting §WO L&Y 27700 anen | l
ii210 LA D Girs danitiye |

REPLACED i
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However the plastic apertured films generally are less
comfortable to wear than non-woven facing materials.

Some of the problems associated with comfort and
performance of absorbent products have been addressed in
.such patents as: Fox, U.S. 2,551,663, issued 5/8/51; '
Erdman et al., U.S. 4,676,784, issued 6/30/87; Nishino,
U.S. 4,676,786, issued 6/30/87; Rosenbaum, U.S.
4,643,727, issued 2/17/87; Taylor, U.S. 3,889,679,
issued 6/17/75; and. Green, U.S. 810,130, issued 1/16/06.

Erdman et al., for example, describes absorbent
products comprising resilient fibers and super absorbent
materials. This reference teaches the use of a
hydrophilic porous cover and a fibrous suberstructure
containing at least about 10% by weight superabsorbent.
The fibrous superstructure comprises apertures or strips
of a web in a configuration which pfovides channels for

attracting fluid.

Nishino describes a paper diaper having a surface
layer of fluff pulp with a "partition layer™ having
spaced openings therein, followed by a '"crust layer"
disposed undér the partition layer to receive and

diffuse fluids in an oriented manner.

Rosenbaum descrlbes an absorbent pad having an
intermediate "plastlc bubble layer" covered on either
side with a continuous layer of absorbent material. The
bubble layer of this reference serves as a reservoir for
fluid that is eventually syphoned around the edges of
the bubble layer for storage.

I
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ered conposite can be used as a body-facing surface f
el ements, such as those containing wood pulp. It wll

those of ordinary skill in the art at_this enbodi ngn
enpl oyed to achieve the overall benefitss d85€ “;EggﬁﬁQr

conposi te descri bed above. Sonme of thewﬁy
be responsible for the benefits achieved” by~t
now be described. It is well known that a caplllary p

or_absorhing... .
hspmﬂlﬁrﬁ roguERY

bhe. _f.avor

thr.aeqhayér ed
nc drés "Bél reved tio
nigw net-eri-als-n i
ressure acting on;a

given fluid is a function of the dinensigns- of the ca
wettability as shown in the foll ow ng equation:

pi-Ll.ari-es—and--t+-hei r

Taylor discloses a disposable diaper comprising an
absorbent body and a water impervious backing sheet.
The absorbent body is provided with a plurality of fluid

passages for distributing fluid to more.remote portions

of its structure.

Green describes an absorbent bandage which utilizes
internal cells for the quick reception of fluid. These
cells distribute the fluid to an absorbent fibrous mass
for storage. The bandage can further comprise a fabric

cover.

Féx describes a catamenial diaper having an
elongated pad having a longitudinally extending chamber
therein and a plurality of vertical openings for
transmitting fluid from the top of the pad to the

chamber. This catamenial diaper employs

materials and is designed to be reusable.

rubber

Although these references disclose useful

techniqgues for comfort and absorption, there has been a
long-felt need for a composite cover which combines the
comfort of a fibrous web with the opacity and dryness of
an apertured film, while overcoming their deficiencies.

Summary of the Invention

Unique facing materials suitable for use in
absorbent products and methods for manufacturing these
facing materials are provided by this invention. The
facing materials include a generally opaque apertured
middle layer sandéiched between a fibrous top layer for
engaging body fluids and a bottom layer having a
capillary structure for drawing body fluids from the
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[err] where [err] p = capillary pressure [err] = surface
tension of fluid [err] = contact angl e between t %HkL L ﬂ?@?&ﬁ EF
. {a ik
rms SHEET HAS BEEN |
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fibrous top layer. In an important aspecﬁ of this
inventiSh, the fibrous top layer extends through the
apertures of the generally opague middle layer and
communicates with the bottom layer for providing fluid
transfer from the fibrous top layer into the bottom

layer.

This invention is also intended to cover a facing
material having only a fibrous top layer and a generally
opagque apertured layer. 1In such an embodiment, a
portion of the fibrous top layer would be disposed
through the apertures of the opaque layer, as described
above. The resulting two-layered composite would be
useful as'a body-facing surface for absorbent elements
containing wood pulp and the like, whereby fluid would
be directed from the fibrous top layer, through the
apertures of the opaqﬁe-laye: and into the absorbent

element for storage.

This invention also includes a method of preparing
a facing material which includes the steps of providing
a tri-layered flexible composite including a fibrous top
layer, a.gener&lly opague niddle layer and a bottom
layer having a capillary structure for drawing body
fluid. The method next includes the step of perforating '
the composite to provide a plurality of apertures
through the generally opaque middle layer. The
. perforation steﬁ disposes a portion of the fibrous top
layer through the apertures for providing fluid transfer
from the fibrous top layer into the bottom layer.

The flow of body fluids within the facing materials
of this invention can be further improved by increasing
the density of the web of the bottom layer relative to

This Sheet Has Been Replaced
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capillary wall r = radi us of the capillary

REPLACEMENT SHEET

THIS SHEET HAS BEEN |
__REPLACED ! 03 AR 997
-6 -

the top layer. Additional improvements can be generated
by treating the bottom layer with hydrophilic chemicals
and/or treating the fibrous top layer with hydrophobic

chemicals.

Accordingly, composite structures having a clean,
dry facing surface are provided without sacrificing the
comnfort associated with a textile or non-woven web
facing. The composites also possess high opacity and
hide staining effedtively for a pleasing aesthetic

appearance.

It is, therefore, an object of this invention to
provide facing materials suitable for use in diapers and
sanitary napkins which provides for efficient removal of
body fluids away from the: skin of the user.

It is another object of this invention to proviée
facing materials having a generally opaque appearance
for hiding absorbed body fluids while maintaining a
comfortable, fibrous texture.

With these and other objects in view which will
become apparent to one skilled in the art as the
description proceeds, this invention resides in the
novel construction, combination, arrangement of parts,
and methods substantially as hereinafter described and
more particularly defined by the atfached claims.

Brief Description of the Drawings

The accompanying drawings illustrate a preferred
embodiment of the invention devised for the practical
application of the principles thereof, and in which:
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The fibrous nmass of the facing material of this inventi
as a matrix containing inter- connecting voids, which f

'structure. The capillaries can be nHdg;].arger
i ncreasing the density of the web, nﬂf abmggiﬁﬁpgho§
decreasing the fiber denier. Thus, i'mordert

)

on.can.be regar
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gr (by-decreasi-ng, 0
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flbrdus sf@uct

whi ch all ows the pas- sage of fluid without retalnlng |t,~ene-wou+dm«»

preferably make a | ow density web with | arge pores. An:additional i
- - R s et e :
FIG. 1: is a cross-sectidnal, diagrammatic view

of a preferred facing material of this invention
illustrating the insertion of piercing barbed needles;

FIG. 2: is the preferred facing material of FIG.
1 after said needles are withdrawn from the materiail;

FIG. 3: is an enlarged view of an aperture of
FIG; 2 illustrating how selected fibers from the fibrous
top layer can be carried by the piercing barbed needle
so as to introduce fibers into the bottom layer through
the generally opagque widdle layer;

FIG. 4: is an enlarged side view of a preferred
single blade piercing barbed needle;

FIG. 5: is an end view of the needle of FIG. 4;

and

FIG. 6: is a side view of a preferred double
blade piercing, barbed needle.

Detailed Description of the Invention

Preferred operative embodiments espousing the
principal objects of this invention will now be
. described. In one embodiment of this invention, a
facing material suitable for use in diapers and the like
is provided which comprises a fibrous top layer for
engaging a body fluid, a generally opaque apertured
middle layer, and a bottom layer having a capillary
structure for draQing body fluid from the fibrous top
layer. The fibrous top layer extends through the

generally opaque middle layer and communicates with the
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step to reduce the capillary pressure and mnimze the fluid hol ding
capability is to select fibers with a non-wet- table spface-~Accore-n

‘equation 1, low capillary pressure is obt
between the fluid and the solid is [err]
surfaces, which forma |arge contact ang
the non-retentive web, e.g. the fibrous top layers of fh{s ihV ﬁt
Referring now to FIGS. 1-3, the preferred facing mater| at--186—and ”UL1O

——

ed-when--th roEEANGhesT |
b 'ﬁéggia%eF—ﬁepe++en

Utd‘ihrof H

for manufacturing this material w 'l now-b@ described |n detail. The facang
material 100 of this invention preferably includes three-tayers—of -

bottomn, layer for providing fluid transfer from the
fibrous’ top layer into the bottom layer. As usegq
herein, the term "generally opaque" refers to the
ability of the material to impede the transmission of
light. More preferably, the generally opaque middle
layer of this invention is relatively impervious to
light.

In another preferred embodiment of this invention,
a facing material is provided having a fibrous top layer
for engaging body fluid which comprises a plurality of
hydrophobic fibers having a denier of about 3 or
greater. Beneath the fibrous top layer of this
embodiment, is a generally opague polymeric middle layer
having-a thickness of from &bout 0.00508-0.0508 mm (0.2-2 mils).
Following the middle layer, is a bottom layer capable of
generating a greater capillary pressure than the fibrous
top layer. The génerally opaque middle layer has
apertures - therethrough, whereby a portion of the fibérs
of the fibrous top layer are dispoéed through the
apertures and into the bottom layer for providing fluid
transfer from said fibroug top layer into said bottom

layer.

Alternatively, the facing material can comprise two
layers of material: a top fibrous layer disposed on a
generally opaque apertured middle layer. In such an
embodiment, barbed needles can be employed to pul)
through a portion of the fibrous top layer through the -
gengrally opaque middle layer. The resulting
two-layered composite can be used as a body-facing
surface for absorbing elements, such as those conﬁaining
wood pulp. It will be understood by those of ordinary
skill in the art that this embodiment could be favorably
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material: a top fibrous layer 10 preferably nade froma non-retentive

hydr ophobi ¢ web, a generally opaque apertured m ddle | gy pieferably a
“thin, plastic film and a bottom | ayer -30, preferably & éﬁﬁ&ﬁgﬁﬂrff$§%§ﬁ pf

flbrous material capable of pulling F+H+dfby—gapkLLaLy on. The
general |y opaque niddle |ayer 20 is pr‘éfgeilf'ﬁf“—”tﬂfyF BEEN nat ad (pet WeRA%he
hydr ophobi ¢ and t he hydrophilic webs REPLACED _

-9 - SUU—

g e i R

employed to achieve the overall benefits described for

the three-layered composite described above.

Some of the dynamic principles believed to be
responsible for the benefits achieved by these facing
materials will now be described. It is well known that
a capillary pressure acting on a given fluid is a
function of the dimensions of the capillaries and their
wettability as shown in the following equation:

(1) /Ap = 28 cos» ©°
: r
where /A p = capillary pressure
. ' = surface tension of fluid
@ = contact angle between the fluid and the

capillary wall
r = radius of the capillary

The fibrous mass of the facing-material of this
invention can be regarded as.a matrix containing
interconnecting voids, which form a capillary structure.
The capillaries can be made larger or smaller by
decreasihg or increasing the density of the web, if a
web is chosen or by increasing or decreasiné the fiber
denier. Thus, in order to make a fibrous structure
which allows the passage of fluid without retaining it,
one would preferably make a low density web with large
pores. An additional step to reduce the capillary
pressure and minimize the fluid holding capability is to
select fibers with a non-wettable surface. According to
'equation 1, low capillary pressure is obtained when the
contact angle between the fluid and the solid is g =
90°. Thus, water repellent surfaces, which form a large
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- 10- Usi ng a bed of barbed needl es of a needl e punch, exanples of

whi ch are substantially described in FIGS. 4-6, portions of the fibrous top
tayer 10 desirably are

o
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contact, angle, are ideally suited for maklng the
non-retentive web, e.g. the fibrous top layers of this

invention.

Referring now to FIGS. 1-3, the preferred facing
material 100 and method for manufacturing this material
will now be described in detail. The facing material
100 of this invention preferably includes three layers
of material: a top fibrous layer 10, preferably made
from a non-retentive hydrophobic web, a generally opaque
apertured middle layer 20, preferably a thin, plastic
film, and a bottom layer 30, preferably a hydrophilic
web of fibrous material capable of puliing fluid by
capiliary action. The genérally opague middle layer 20
is preferably lamindted between the hydrophobic and the
hydrophilic webs.

Using a bed of barbed needles of a needle punch,
examples of which are substantially described in FIGS.
4-6, portions of the fibrous top layer 10 desirably are
pulled through the generally opaque middle layer 20 to

~ contact and entangle with the bottom layer 30. The
length, number of barbs 60 And cutting surfaces may be _
varied within the understanding of those of ordinary
skill in the art with acceptable results. Both single
blade, FIG. 4, and double blade, FIG. 6, designs can be
employed, however, it is believed that short cutting
blades, i.e. less than 50.8 mm (2 inches), with Jess than about 4
"barbs would be best suited to this invention.

The resulting structure of the facing material
is illustrated in FIGS. 2 and 3. The barbed needles
can pull the fibers of the fibrous top layer 10 in a

100
20

preferred siﬁgle direction so that hydrophobic fibers
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pul l ed through the generally opaque mddle layer 20 to contact and entangl e
with the bottomlayer 30. The | ength, nunber of barbs 60 and cutting
surfaces may be varied within the under st andi ng of those of ordlnary ski |
in the art with acceptable results. .Both single blade} ElG ~4 "h ;j“"ii'.bﬁe
bl ade, FIG 6, designs can be enplo m K 'e*l‘r’*evé’d 't et
cutting blades, i.e. less than 50.8 nn1(3n g %%?Ltwmqh | ess than about{4
barbs woul d be best suited to this Inwv ntrenm;_“__ resd!Blﬁgﬂaﬁ¥bctu e
of the facing material 100 is illustrated in FIGS. 2 and_3. The barbegd
needl es 50 can pull the fibers of the fibrous top layer 10 in a preferrgd

- 11 -

are present on both sides of the generally opague middle
layer gb, leaving hydrophilic fibers substantially only -
on one side of this middle layer 20. Since the
entanglement process is done through the film of the
generally opague middle layer 20, the latter becomes
apertured. The resulting composite structure preferably
consists of a top hydrophobic, non-retentive layer
extending through an opague film into a hydrophilic
layer which is capable of generating a greater capillary
pressure. Thus, body fluid deposited on the hydrophobic
side would be pulled into the hydrophilic layer and
would therefore be contained and camouflaged under the
opaque film. The capillary pressure gradient between
the two sides of the generally opaque middle layer 20
can be established by a proper selection of  fibers as

substantially described below.

The fibrous top layer 10 of this invention will now

be described. Suitable fibers for the fibrous top layer
10 are fibers with a hydr&ﬁhobic surface having a denier

" of about three. or greater. This correspénds to a
diameter greater than about 167.4 x 104 mm (6.6 x 1074 inches)ona roard
Cross section.. Preferably, the fibers are‘poiyester
(polyethyleneterephthalate-PET), polypropylene, )
polyethylene and/or acrylic with a tex greater than about 0.33,
and preferably about 0.33-1.67 tex (denier greater than about 3, and
preferably about 3-15) 167.4x 10 * to about 482.6x10 *mm (6.6 x1074 toabout 19
x10_4inches)on a round cross section). The fibers can
be treated with hydrophobic finishing materials such as
perfluoro or silicon compounds, to establish a contact
angle & preferably greater than or equal to about 90°.
Other fibers such as nylon, acetate, and spandex can be

- Used if the above treatment is performed on them. The

fibrous top layer prefefably comprises more than about
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.S|ngle direction so that hydrophobic fibers are present on both_si.des .ofs
the general |y opaque middle |ayer 20, |eaving hydrophlnr“”l b?wgﬁgh,;ETﬁ.
'substantially only on one side of th[gig; e | ayer 20} 'S {ﬁ“ !
t

. — 1
ent angl enent process i s done throug ﬂnﬂﬁogggr@enéral
m ddl e Tayer 20, the latter becones}apeLLﬁﬁ@$CTEhe Fe Llﬂldchﬁﬁggéi e’

structure preferably consists of a top hydro-"p ; roqueIQnLhu@.Laber
extendi ng through an opaque filminto a hydrophilic layer which is capable
of generating a greater capillary pressure. Thus, body iflui.0-depesited on
t he hydr ophobi ¢ side woul d be pul'l ed- iy o-t he hydrophlllc | ayer and woul d
t herefore be contai ned

50% of the overall thickness of ‘the facing material 100,

yet, preferably less than about 3.81 mm (.75 inches).

The generally opague middle layer 20 is preferably
an opague film of polyethylene and/or polypropylene of a
nominal thickness of about 0.00508-0.0508 mm (0.2-2 mils) and can comprise
fillers and/or pigments to render the film more opague.
Other soft films such as PVC poly(ethylene-vinyl
acetate), polyester and other polyolefins, are suitab;e

as well.

The bottom layer 30 is preferably prepared from
fine hydrophilic fibers in order to create a strong
-capillary action. These fibers may contain cellulosic
fibers, such as wood pulp, rayon, hydrpphilic.nylon
and/or other fine fibers of less than about 0.33 tex (3 denier) -
which have been treated to be hydrophilic. The surface
treatment should render the fiber surface wettable, with 8
being less than about 90°, and preferably equal to about
0°. This can be accomplished through the appliqation of
sufficient water soluble polymers or silica to the

fibers.

In addition fo the above, it is preferable that the
webs of this invention include low melting fibers, so
called "binder fibers", in each of the fibrous layers so
that their structure does not change drastically during
use. Other means to stabilize each layer, such as
binder resins, etc. are also suitable. It is important
to maintain an open structure with large pores in the -
body-facing fibrous top layer, and a smaller pore
structure in the ‘hydrophilic bottom layer beneath the
generally opaque middle layer to assure effective
removal of fluid away from the body. 1In this regard, it

: ﬁié.'.s’l’lee:t Has Been Reﬁiaéed
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"and canouf | aged under the opaque film The capillary pressure gradient

between the two sides of the gener- ally opaque m ddl e Layenw@@weaﬂ*be""

‘established by a proper selection of fibers as substant|akﬂxtﬁe§é gedET

bel ow.
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is preferred that the fibrous top layer of this
invention comprise a density of less than about .1 g/cc
and that the bottom layer comprise a density of greater
than about .1 g/cc. - Although needle punching
techniques have been described, it is expected that
those familiar with making facing materials may be able
to use male~-female type perf-embossing to provide a
similar product. See U.S. 4,605,402 and 3,817,827,
which are incorporated by reference. Such techniques,
to be effective, must perforate the opague middle layer
and preferably push fibers from the top layer through

these perforations.

other methods for making the products of this’
invention may include the use of water jets.’ [Please
describe the parameters of this type of process--do we

have an example?]

The benefité of this invention are illust;ated in

the context of the following examples.

ﬁxamgle I.

A 23.734 g/m2 (0.7 ounce per sguare yard) web was
prepared from a 0.611 tex (5.5 denier) hollofil polyester
using a carding machine. The fiber surface was washed with
water to remove any previous hydrophilic treatment. A

" commercial crepe tissue made from cellulosic fibers and a

binder for wet strength, basis weight of about 19.665 g/m2
(0.58 ounces per square yard), was used as a bottom wicking
layer. A 0.0254 mm (1 mil) thick, white pigmented
polyethylene film was placed between the above web and
tissue. Using the previously described barbed needle

arrangement in an art recognized needle punch apparatus,

holes were made in the film
heet Has Been Replaced

i
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hydr ophobi ¢ surface having a denier
corresponds to a dianmeter greater thanTaloz:d

10[ err]

-

The fibrous top layer 10 of this inventi ph-wlt—now-He-m-—
described. Suitable fibers for the fibrous top layer 1 Qﬁé{ﬁﬁ&wb&}$§$&th

.—about three or gr at-ef-Fhai-s

[Prphnimr(@cf@ X

Reef

%pééipN the tibere: ar

i nches) on a round cross sect|i on.

pol

_14_

starting from the hydrophobic web side. Thus, some of
the hydréphobic polyester fibers were pulled through the .
polyethylene film and entangled with the tissue paper
underneath. The cover was placed on the absorbent core
of a commercial sanitary napkin and one milliliter of
synthetic test fluid was dropped on it. After one

minute, all of the fluid was pulled and hidden under the

film layer, resulting in a dry and clean surface.

Example TT.

Two different fiber blends were prepared separately:
a 75% 0.611 tex (5.5 denier) polyester hollofil and a
25% bicomponent thermoplastic binder fiber having a
polyethylene sheath and a polyester core. The other
fiber blend contained 75% 0.1666 tex (1.5 denier) rayon and 25%
thermoplastic binder fiber. The first blend was heated
for five minutes without pressure to form a stable, low
density web with a density of about 0.035 grams per
.cubic centimeter. The second blend was heated and
pressed to form a web Qith a density of about 0.2 grams
per cubic centimeter. An opaque polypropylene film,
having a thickness of about 1 mil was placed between the
two webs and the same punching operatibn as described
in Example 1 was performed first throuéh the low density
web, then through the film and into the high density
web. Again, after one minute, one milliliter of
synthetic test fluid was pulled and hidden under the
film layer, resulting in a dry and clean surface.

From the foregoing, it can be realized that this
invention provides improved facing materials suitable
for use in diapers and sanitary napkins and a method for
producing these facing materials. The resulting

eet Has Becn Replaced
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yester (polyethyl eneterephthal ate-PET), pol ypropyl ene, polyethyl ene and/ or
acrylic with a tex greater than about 0.33, and preferably about 0.33-1.67

‘tex (denier greater than about 3, and preferably about 3-15) 167.4 X

10[err] to about 482.6 x 10[err] .nm E %ipiefn}wigb q”ﬁ*%uthﬂﬁkﬁmgk

i nches) on a round cross section). s ‘CEntEe f{eale

hydr ophobi ¢ finishing materials such ﬂtﬂhﬁb or Iic n c Qﬁp
establish a contact angle [err] preferably greater tha éédgﬂ?ﬂ ‘abou
90[err]. Ocher fibers such as nylon, acetate, and span?ei -can..he. j f
the above treatnent is perfornmed on them 1%he fibrous top |ayer preferab,
conprises nore than e

o

composzte structure provides a clean/dry body fac;ng
surface for absorbent products without sacrificing the
comfort associated with a fibrous, textile facing.
Moreover, the composite has high opacity and hides the
staining of the underlying central absorbent
effectively. Although various embodiments have been
illustrated, this was for the purpose of describing, but
not limiting the invention. Various modifications,
which will become apparent to one skilled in the art,
are within the scope of this invention described in the

attached claims.

‘This $heet Has Been Replaced
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about 50% of the overal
preferably | ess than about 3.81 mm (.15 inches).

‘mddl e layer 20 is preferably an opaque film of pol

pol ypropyl eneof —a nom nal thickness pfrgh
mls) and can Cmsneaelaindemrpmcand/or pi gng

t hickness of the facing material 100, vyet,

The generally opaque

yet hyteme-~arcdf

r tire—frtmnore

opaque. O her sofft s PVC"Tﬂjﬁfﬁi&Tﬁﬁb Vi n vajgtghp1
pol yester and oth , are suitgble as werrs Thé bot'tom |
o

30 is preferably
strong capillary

n1f|ne hydr ophilic flbers ifn OTUer-To Creat

CLAIMS

1. - A facing material (100) suitable for use in diapers
and sanitary napkins, comprising: a fibrous top layer (10)
for eﬁgagimg a body fluid; a generally opague apertured
middle layer (20); and a bottom layer (30) having a
capillary structure for drawing said body fluid from said
fibrous top 1layer (10), said fibrous top layer (10)
extending through said generally opaque middle layer (20)
for communicating with said bottom 1layer (30) and for
providing fluid transfer from said fibrous top layer (10)

into said bottom layer (30).

2. The facing material of claim 1 having a thickness of

less than about 3.81 mm (.15 inches).

3. The facing material of claim 1 wherein said fibrous

top layer (10) comprises a hydrophobic'surface.

4. The facing material of claim 3 wherein said fibrous

Eop layer (10) comprises fibers having about 0.33 tex

(denier of about 3) or greater.

5. The faciné material of claim 3 wherein said fibrous
top layer (10) ‘comprises fibers having about 0.33 to about
1.67 tex (denier of about 3 to about 15).

6. The facing material of claim 5 wherein said fibers
comprise a hydrophobic finish having a capillary contact

angle of at least about 90°.

7. The facing matérial of claim 6 wherein said fibers

comprise a portion treated with a perfluro or silicon

compound.
N
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These fibers may contain cellulosic fibers, such as wood pul p,
hydr ophtt+t+enytonm—and/or other fine fibers of | BSSn 1Ot -Br 33
tex (3 denier) ﬁ‘#ﬁ #“$P ngf

treatment shou
t han about 90,
acconpl i shed thr
or silica to the flbers

l;@égllg nqtreated to be hydrophil
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17

es|s

ris

equal | (TBIBBERAT DfRBEIN {Thi § Ba‘h HAR 1997
catiop_of dJEFEGitent V\ét br | sol ubl eﬁool V.

8. The facing material- of claim 1 wherein said generally

opague middle layer (20) comprises an opaque film.

9. The facing material of claim 8 wherein said opaque
film comprises a thickness of about 0.00508-0.0508 mm
(0.2-2 mils). '

10. The facing material of claim 9 wherein said opaque
£ilm comprises polyethylene, polypropylene, or a

combination thereof.

11. The facing material of claim 1 wherein said bottom

layer (30) comprises a hydrophilic surface.

12. The faciné material of claim 11 wherein said bottom
layer (30) comprises a. plurality of hydrophilic fibers

'having a tex of less than about 0.33 (denier of less than

about 3).

13. The facing material of claim 11 wherein saidq
hydrophilic fibers comprise a hydrophilic finish for
providing a capillary contact angle of less than about 90°:

14. A facing material suitable for use in diapers and

sanitary napkins, comprising:

a fibrous top layer (10) for engaging body £fluid, said
fibrous top layer (10} comprising a plurality of
hydrophobic fibers having a denier of about 3 or greater;

a generally opaque, polymeric middle layer (20) having a
thickness of from about 0.00508 to 0.0508 mm (0.2 to
2 mils); and

A YRR AU
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a bottom layer (30) capable of generating
capillary pressure than said fibrous top layer
generally opague polymeric middle layer (20)

a greater

(10), said
comprising

apertures therethrough whereby a portion of said fibers of

said fibrous top layer (10) are disposed through

said

apertures and into said bottom layer (30) for providing
into said

fluid transfer from said fibrous top layer (10)
bottom layer (30).

15. The facing material of claim 14 wherein said fibrous

-top layer (10) comprises a density of less than about .

g/cc.

1

16. The facing material of claim 14 wherein said bottom

layer (30) comprises a density of greater than

.1 g/cc.

about

. 17. The facing material of claim 14 wherein said genérally
opague middle iayer (20) comprises a thickness of about

0.0254 mm (1 mil).

18. The facing material of claim 14 having a thickness of

about 3.81 mm (.15 inches) or less.

19. The facing material of claim 14 wherein said fibrous
top layer (10) comprises greater than about half the

thickness of said facing material (100).

20. A method of preparlng a facing material suitable for

use in diapers anad sanitary napkins, comprising:

(a) providing a tri-layered flexible composite including a
. fibrous top layer (10) for engaging body fluid, 'a generally
opaque middle layer  (20) and a bottom layer (30) having a

capillary structure for drawing body fluid; and

RTIL]
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resins; etc. are also suitable. It is inportant to maintain an open
structure with large pores in the body-facing fibrous top_laver, ﬂﬂgmiw-
smal | er pore structure in the hydrophilic bottomlayer be naﬁﬁf gw s rey
general ly opaque m ddl e |ayer to assu -E?Pe€++¥em%eﬂs%ﬁ Yt Ewﬁ
fromthe body. In this regard, it is é?éf*%%Tﬁﬁﬁvifhe {i arous to

of this invention conprise a density | esBERRSEPabout | {1 1 at
the bottom |l ayer com prise a density bf greater than abpu 1 aLce. ;
Al t hough needl e punching techni ques have been described,jit is expected

that those famliar with making facingigmteri- als may bg_able.lq.use
mal e-femal e type perf-enboss-
(b) perforating said composite to provide a plurality or

apertures through said generally opaque middle layer (20)
and to disgose a portion of said'fibrqus top layer (10)
through said apertures for communicating with said bottom
layer (30) and for providing fluid transfer from said
fibrous top layer (10) into said bottom layer (30).

21. The method of claim 20 wherein said perforating step
(b) comprises needle punching said tri- layered flexible

composite.

This Sheet Has Been Replaced
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| ng to provide a simlar product. See U.S. 4,605,402 and 3,817,827, which
are incorporated by reference. Such techniques, to be effective, nust

perforate the opaque m ddle | ayer and preferably push #R@?f@, hQﬁag E dp
| ayer through these perforations. —ec—her-—nfet—hgds__@r lb ycts
of this invention may include the mé“b?%@fﬂg—:—‘ﬁ*‘\ BERN m g%neflts of
this invention are illustrated int rnﬁ$@x¥ the;fol Ex8fPI es.

20

CLEAN DRY FACING NEEDLED COMPOSITE

Abstract

Novel facing materials (100) and methods for their
manufacture are provided by this invention. The facing
material (100) includes at least a fibrous top layer (10)
for engaging bocy fluid and a generally opaque middle layer
(20). A portion of the facing material (100) is disposed,
preferably by piercing, through the generally opaque middle
layer (20) to establish a fluid path through the generally
opague middle leayer (20). In the preferred embodiment, the
facing material (100) includes a bottom layer (30) having a
capillary structure for drawing the body .fluid from the
fibrous top layer (10). In this.preferred'embodiment, the
fibrous top layer (10) extends through the generally opaque
middle 1layer (20) to provide fluid coﬁmunication between
the fibrous top layer (10) and the bottom layer (30). These
‘composite structures provide a clean/dry facing material
‘that has a comfort of a textile facing and the high opacity
of apertured thermoplastic films.

FIGURE 3

e
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Exanpl e 1.
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A 23.734 g/nferr] (0.7 ounce per square yard) web was prepared froma 0.611
tex (5.5 denier) hollofil poly- ester using a carding machine. The fiber
“surface was washed with water to renpve.any previous hygraphil G Leatngnt .
A commrercial crepe tissue nade fréﬁrtgfjrﬁtﬁﬁﬁfr#ﬁber g%ﬁp gﬁﬁgﬂgéﬁgégf
wet strength, basis weight of abodt I , FT] (0. 5B ounces per gqyare
yard), was used as a bottom wi cKki hg*%—ayerw (1L ™Y MANISR, iWHite
pi gnent ed pol yethyl ene fil mwas placed between the above| web and ti ssye.
Using the previously described barbed needlZze -arrangemgnt in an art recog
ni zed needl e punch apparatus, holes were nmade in the

60

FIG. 6

FIG. 4

|

-
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pol yester fibers were pulled through the p B%y} ’fl [ m and ent angl ed
with the tissue paper underneath. The cover was pI aced D

core of a conmmercial sanitary napkin and one mlliliter Q?Et"@g%@ﬂ@?{ t%@lt’at
fluid was dropped on it. After one mnule, aII of the flutd was pulled

hi dden under the filmlayer, resulting in dry and cl ean sdrt dbel 1997
‘CLEAN DRY FACI NEEDLED COMPOSITE

filmstarting fromthe hydrophobic web side gg sone of the hydrophobic

Description -

Field of the Invention

This invention relates to clean and dry facing mate- -
rials suitable for use as body-facing layers in diapers
and sanitary napkins, and more particularly, to methods
for providing better “hiding power” and comfort to con-
sumers of such products.

Backaround of the Invention

Absorbent products, such as diapers and sanitary
napkins, generally utilize three distinctive layers: a top,
body-facing layer, normally a fluid permeable sheet for
engaging with body fluids, a core, usually a fiuid absorb-
ent material such as wood pulp for retaining fluids, and
a bottom layer, usually a fluid impervious barrier film. In
these constructions, body fluids permeate through the
body-facing layer into the absorbent core where they
are absorbed and stored. Traditionally, the body- facing
layer has been made from a soft, non-woven web which
generally allows fluid to migrate into the absorbent core
and separates the body from the discharge to keep the
skin clean and dry. The main drawback to such non-
woven facing materials is that some fluid is often
retained in the capillary structure of the web, resulting in
a wet surface disposed against the user. Recently, fac-
ing materials made from apertured film, such as poly-
ethylene, have been used to overcome the wetness
problem. In the absence of capillaries, very little fluid is
retained on the film and a drier surface against the skin
is obtained. Apertured films have the added advantage
that, since they are more opaque than non-woven webs,
they can better hide the stained absorbent core. How-
ever the plastic apertured films generally are less com-
fortable to wear than non-woven facing materials.



rately: a 75%0.611 tex (5.5 denier) polyester hollofil
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Some of the problems associated with comfort and
performance of absorbent products have been
addressed in such patents as: US-A-3811445, Fox, U.S.
2,551,663, issued 5/8/51; Erdman et al, U.S.
4,676,784, issued 6/30/87; Nishino, U.S. 4,676,786,
issued 6/30/87, Rosenbaum, U.S. 4,643,727, issued
2/17/87; Taylor, U.S. 3,889,679, issued 6/17/75; and
Green, U.S. 810,130, issued 1/16/06.

Erdman et al., for example, describes absorbent
products comprising resilient fibers and super absorb-
ent materials. This reference teaches the use of a
hydrophilic porous cover and a fibrous superstructure
containing at least about 10% by weight superabsorb-
ent. The fibrous superstructure comprises apertures or
strips of a web in a contiguration which provides chan-
nels for attracting fluid.

Nishino describes a paper diaper having & surface
layer of fluff pulp with a “partition layer” having spaced
openings therein, followed by a "crust layer" disposed
under the partition layer to receive and diffuse fluids in
an oriented manner.

Rosenbaum describes an absorbent pad having an
intermediate "plastic bubble layer” covered on either

side with a continuous layer of absorbent material. The
bubble layer of this reference sarves as a reservoir for

- fluid that is eventually syphoned around the edges of

the bubble layer for storage.

Taylor discloses a disposable diaper comprising an
absorbent body and a water impervious backing shest.
The absorbent body is provided with a plurality of fluid
passages for distributing fluid to more remote portions
of its structure. '

Green describes an absorbent bandage which uti-
lizes internal cells for the quick reception of fluid. These
cells distribute the fluid to an absorbent fibrous mass for
storage. The bandage can further comprise a fabric
cover.

5 r;'




and a 25% bi conponent thernopl astic binder fiber hav-
sheat h*and a pol yester core. The other fiber blend co
(1.'5 denier) rayon and 25%t hernopl astic bi nder fiber]
heated for five mnutes without pressure to forma st
with a density of about 0.035 grans pet 3cubic centine
was heated and pressed to forma web with a density o

cubic centinmeter. An opaque poly- propylene film hav

about 1 m| was placed between the two webs and the s

as described in Exanpl e 1ryegeRefibes Featamenial diaper havifig amelon -

ing a polyethyl en
ained 75%0.1666

e
t ex
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Was
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end
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tion

gated pad having a longitudinally extending chamber
therein and a plurality of vertical openings for transmit-
ting fluid from the top of the pad to the chamber. This

tamenial diaper employs rubber materials and is

designed to be reusable.

Although these references disclose useful tech-
niques for comfort and absorption, there has been a
long-felt need for a composite cover which combines
the comfort of a fibrous web with the opacity and dry-
ness of an apertured film, while overcoming their defi-

ciencies.



first through the | ow density web,
density web. Agai n,
fluid was pulled and hidden under the filmlayer, r RGa
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cl ean surface.
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then through the filmand into the high

after one mnute, one mlliliter_of synthetic test

Fromthe foregoing, it can be re

i nproved facing nateasi al s suitabjejfor use |pn d|

and sanitary napkins and a nethod for producing thesejfdc

resulting com posite structure provides a clean/dr

fibrous, textile facing. Moreo- ver,

hi des t he stain-

hody faCI ng.s

Summary of the Invention

Unique facing materials suitable for use in absorb-
ent products and methods for manufacturing these fac-
ing materials are provided by this invention. The facing
materials include a generally opaque apertured middle
layer sandwiched between a fibrous top layer for engag-
ing body fluids and a bottom layer having a capillary

structure for drawing body fluids from the fibrous top-

layer. In an important aspect of this invention, the
fiorous top layer extends through the apertures of the
generally opaque middle layer and communicates with
the bottom layer for providing fluid transfer from the
fibrous top layer into the bottorn layer.

This invention is also intended to cover a facing
material having only a fibrous top layer and a generally
opaque apertured layer. In such an embodiment, a por-
tion of the fibrous top layer would be disposed through
the apertures of the opaque layer, as described above.
The resulting two-layered composite would be useful as
a body-tfacing surface for absorbent elements contain-
ing wood pulp and the like, whereby fluid would be
directed from the fibrous top layer, through the aper-
tures of the opaque layer and into the absorbent ele-
ment for storage.

This invention also includes a method of preparing
a facing material which includes the steps of providing a
tri-layered flexible composite including a fibrous top
layer, a generally opaque middle layer and a bottom
layer having a capillary structure for drawing body fluid.
The method next includes the step of perforating the

the conposite has-hi.gh.opacity. s

Le




ing of the underlying central absorbent effectively. Al though various
enbodi nents have been illustrated, this was for t e-—-of--deser i bi ng,
but not liniting the invention. Various nodificat| ohELAWRATH SHEET blecome
apparent to one skilled in the art, are within the ptope-of-thts+i fventi on
described in the attached cl ai ns. -5 - 31607 407
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composite to provide a plurality of apertures through the
generally opaque middle layer. The perforation step dis-
poses a portion of the fibrous top layer through the aper-
tures for providing fluid transfer from the fibrous top
layer into the bottom layer.

The flow of body fluids within the facing materials of
this invention can be further improved by increasing the
density of the web of the bottom layer relative to the top
layer. Additional improvements can be generated by
treating the bottom layer with hydrophilic chemicals
and/or treating the fibrous top layer with hydrophobic
chemicals.

Accordingly, composite structures having a clean,
dry facing surface are provided without sacrificing the
comfort associated with a textile or non-woven web fac-
ing. The composites also possess high opacity and hide
staining effectively for a pleasing aesthetic appearance.

it is, therefore, an object of this invention to provide
facing materials suitable for use in diapers and sanitary
napkins which provides for efficient removal of body flu-
ids away from the skin of the user.

It is another object of this invention to provide facing
materials having a generally opaque appearance for
hiding absorbed body fluids while maintaining a com-
fortable, fibrous texture.

With these and other objects in view which will
become apparent to one skilled in the art as the descrip-
tion proceeds, this invention resides in the novel con-
struction, combination, arrangement of parts, and
methods substantially as hereinafter described and
more particularly defined by the attached claims.
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and sanitary napkins, chacterized in that it com prises a fibrous top
| ayer (10) for engaging a body fluid; a generally ~aperfured
m ddl e | ayer (20) for hiding absorbed body fluid; gnB:gAishtiam SHEET
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Brief Description of the Drawinas

The accompanying drawings illustrate a preferred
embaodiment of the invention devised for the practical
application of the principles thereof, and in which:

FIG. 1:is a cross-sectional, diagrammatic view of a
preferred facing material of this invention illustrating
the insertion of piercing barbed needles;

FIG. 2: is the preferred facing material of FIG. 1
after said needles are withdrawn from the material;

FIG. 3: is an enlarged view of an aperture of FIG. 2
illustrating how selected fibers from the fibrous top
layer can be carried by the piercing barbed needie
s0 as to infroduce fibers into the bottom layer
through the generally opaque middle fayer;

FIG. 4:is an enlarged sids view of a preferred sin-
gle blade piercing barbed needle;

FIG. 5:is en end view of the needle of FIG. 4; and

FIG. 6: is a side view of a preferred double blade
piercing, barbed needle.



| ayer (30) having a capillary structure for draw ng sal d body fluid

fromsaid fibrous top | ayer (10), said fibrous top | m{ ~ext-eReh-

t hrough sai d gener- all'y opaque nmiddle layer (20) fo h éﬁtl%@:h

with said bottomlayer (30) and for providing fluid r anster-from-s |

fibrous top layer (10) into said Bot7t em | ayer (30). 2 ‘Fhe gjfagclg

mat eri al according to claim1 having a t hi ckness of } eps t an 3 [

(0.15 inches). 3. The facing material according to any ne of The pre=— E
{

Detailed Description of the Invention | e e,

Preferred operative embodiments espousing the
principal objects of this invention will now be described.
In one embodiment of this invention, a facing material
suitable for use in diapers and the like is provided which
comprises a fibrous top layer for engaging a body fluid, -
a generally opaque apertured middle layer, and a bot-
tom layer having a capillary structure for drawing body
fluid from the fibrous top layer. The fibrous top layer
extends through the generally opaque middle layer and
communicates with the bottom tayer for providing fluid
transfer from the fibrous top layer into the bottom layer.
As used herein, the term "generally opaque” refers to
the ability of the material to impede the transmission of
light. More preferably, the generally opaque middle layer
of this invention is relatively impervious to light.

In another preferred embodiment of this invention, a
facmg material is provided having a fibrous top layer for
engaging body fluid which comprises a plurality of
hydrophobic fibers having a denier of about 3 or greater.
Beneath the fibrous top layer of this embodiment, is a
generally opaque polymeric middle layer having a thick-
ness of from about 0.00508-0.0508 mm (0.2-2 mils).
Following the middle layer, is a bottom layer capable of
generating a greater capillary pressure than the fibrous
top layer. The generally opaque middle layer has aper-
tures therethrough, whereby a portion of the fibers of
the fibrous top layer are disposed through the apertures
and into the bottom layer for providing fluid transfer from
said fibrous top layer into said bottom layer.

_.’..5'.
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ceding clains wherein said fibrous top | ayer (10) co | ses a_

hydr ophobi ¢ surface. 4. The facing nmaterial according t hgmg

pre- ceding clains wherein said fibrous top |ayer (10) hﬁﬁfﬁes.
fi bers having 0.33 tex (denier of 3) or greater. 5.{The faC|ng ”““v
mat eri al according to anyone of the pre8 - cedi ng cl ai mhe?axn ; $%07d
fibrous top layer (10) conprises fibers having 0.33 to 7..tex (ded
of 3 to 15). T

Alternatively, the facing material can comprisetwo——— . __ |

layers of material: a top fibrous layer disposed on a gen-
erally opaque apertured middle layer. In such an
embodiment, barbed nesdles can be employed to pull
through a portion of the fibrous top layer through the
generally opaque middle layer. The resulting”two-lay-
ered composite can be used as a body-facing surface
for absorbing elements, such as those containing wood

pulp. It will be understood by those of ordinary skill in

the art that this embodiment could be favorably
employed to achieve the overall benefits described for
the three-layered composite described above.

Some of the dynamic principles believed to be
responsible for the benefits achieved by these facing
materials will now be dascribed. It is well known that a
capillary pressure acting on a given fluid is a function of
the dimensions of the capillaries and their wettability as
shown in the following equation:

(1) /Ap = 2 ¥ cose O°
r
where
Ap= capillary pressure
y= surface tension of fluid
= contact angle between the fluid and the
capillary wall
r= radius of the capillary

_.'_.5'.
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6. The facing material according to anyone of the pre- cedi ng cl ai ns

wherein said fibrous top |ayer (10) conprises fibers having a

hydr ophobi ¢ finish for providing a capillary cont aect-angle-0f._.af | east
90. 7. The facing material according to anyone of the ﬁl&ﬁt/& EnEncediingy
clains wherein the fibers conprise a poSti-on t r eatled ‘W‘P#»—&-{QEI&LJJOI‘O
or silicon conpound. [ 31 60T 097

The fibrous mass of the facing material of this
invention can be regarded as a matrix containing inter-
connecting voids, which form a capillary structure. The
capillaries can be made larger or smaller by decreasing
or increasing the density of the web, if a web is chosen
or by increasing or decreasing the fiber denier. Thus, in
order to make a fibrous structure which allows the pas-
sage of fluid without retaining it, one would preferably
make a low density web with large pores. An additional
step to reduce the capillary pressure and minimize the
fluid holding capability is to select fibers with a non-wet-
table surface. According to equation 1, low capillary
pressure is obtained when the contact angle between
the fiuid and the solid is 6 = 80°. Thus, water repellent
surfaces, which form a large contact angle, are ideally
suited for making the non-retentive web, e.g. the fibrous
top layers of this invention.

Referring now to FIGS. 1-3, the preferred facxng
material 100 and method for manufacturing this material
will now be described in detail. The facing material 100
of this invention preferably includes three layers of
material: a top fibrous layer 10, preferably made from a
non-retentive hydrophobic web, a generally opaque
apertured middle layer 20, preferably a thin, plastic film,
and a bottom layer 30, preferably a hydrophilic web of

. fibrous material capable of pulling fluid by capillary
action. The generally opaque middle layer 20 is prefera-
bly [aminated between the hydrophobic and the
hydrophilic webs.

rC'



- 16- 8. The facing material according to anyone of the pre-

cl aims wherein said generally opaque m d- dle layer (

opaque film

- 10 -

Using a bed of barbed needles of a needle punch,
examples of which are substantially described in FIGS.
4-6, portions of the fibrous top layer 10 desirably are
pulied through the generally opaque middle layer 20 to
contact and entangle with the bottom layer 30. The
length, number of barbs 60 and cutting surfaces may be
varied within the understanding of those of ordinary skill
in the art with acceptable results. Both single blade,
FICG. 4, and double blade, FIG. 6, designs can be
employed, however, it is belisved that short cutting
blades, i.e. less than 50.8 mm (2 inches), with less than
about 4 barbs would be best suited 1o this invention.

The resulting structure of the facing material 100 is
illustrated in FIGS. 2 and 3. The barbed needles 50 can
pull the fibers of the fibrous top layer 10 in a preferred
single direction so that hydrophobic fibers are present
on both sides of the generally opaque middle layer 20,
leaving hydrophilic fibers substantially only on one side
of this middie layer 20. Since the entanglement process
is done through the tilm of the gsnerally opaque middie
layer 20, the latter becomes apertured. The resulting
composite structure preferably consists of a top hydro-
phobic, non-retentive layer extending through an
opaque film into a hydrophilic layer which is capable of
generating a greater capillary pressure. Thus, body fluid

deposited on the hydrophobic side would be pulled into
the hydrophilic layer and would therefore be contained

and camouflaged under the opaque film. The capillary
pressure gradient between the two sides of the gener-
ally opaque middle layer 20 can be established by a
proper selection of fibers as substantially described
below. ‘
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9. The facing material according to claim8 wherein sai d opaque film

conprises a thickness of 0.00508- 0. 0508 mm (0. 2-2 ...10. The
facing material according to clains 8 and 9 wher ei n shigks FE AGUE it e
conpri ses pol yet hyl ene, pol ypropyl ene, or a conbi natif nJ ere ”"?’ 1
The facing material according to anyonelbf-the pre- e ng Cl ai T
wherein said bottom |l ayer (30) com prises a hydrophifl uc Jrﬁace;:ga"' f
The facing material according to anyone of the pre- b -

!

T .,
e —
ks SN -
et TN, |

The fibrous top layar 10 of this invention will now be
described. Suitable fibers for the fibrous top layer 10 are
fibers with a hydrophobic surface having a denier of
about three or greater. This corresponds to a diameter
greater than about 167.4 x 10* mm (6.6 x 10°4 inches)
on a round cross section. Preferably, the fibers are pol-
yester (polysthyleneterephthalate-PET), polypropylene,
polyethylene and/or acrylic with a tex greater than about
0.33, and preferably about 0.33-1.67 tex (denier greater
than about 3, and preferably about 3-15) 167.4 x 10" to
about 482.6 x 10™* mm (6.6 x10°* to about 19 x 10"
inches) on a round cross section). The fibers can be
treated with hydrophobic finishing materials such as
perfluoro or silicon compounds, to establish a contact
angle 0 preferably greater than or equal to about 90°.
Other fibers such as nylon, acetate, and spandex can
be used if the above treatment is performed on them.
The fibrous top layer preferably comprises more than
about 50% of the overall thickness of the facing material
100, yet, preferably less than about 3.81 mm (.15

~inches).

The generally opaque middle layer 20 is preferably
an opaque film of polysthylene and/or polypropylene of
a nominal thickness of about 0.00508-0.0508 mm (0.2-
2 mils) and can comprise fillers and/or pigments to
render the film more opaque. Other soft films such as
PVC poly(ethylene-vinyl acetate), polyester and other
polyolefins, are suitable as well.

The bottom layer 3Q is preferably prepared from fine
hydrophilic fibers in order to create a strong capillary
action. These fibers may contzin cellulosic fibers, such
as woaod pulp, rayon, hydrephilic nylon and/or other fine
fibers of less than about 0.33 tex (3 denier) which have
been treated to be hydrophilic. The surface treatment
should render the fiber surface wettable, with 6 being
less than about 90°, ard preferably equal to about 0°.
This can be accomplished through the application of
sufficient water soluble polymers or silica to the fibers.

.P;'



ceding clainms wherein said bottom|ayer (30) com prises a pl ural | ty of

hydrophilic fibers having a tex of | ess than 0. 33 (dénpfb[ﬁ St DT
3)." 13. The facing material according to claim1l and 1 ﬁ”%' “-q
hydrophilic fibers having a hydrophilic finish for p,OV|d|ng

capillary contact angle of |ess thapp90[err]. 14. The if acil ngiiehe ihl
according to anyone of the pre- cedi ng cl ai ns wherei Jald bottom | ayef
(30) gener- ates a greater capillary pressure than l.aid fibrous

in addition to the above, it is pref*’*b!e ‘h=* the
webs of this invention includs low melting fibers, so
called "binder fibers”, in each of the fibrous layers so
that their structure does not change drastically during
use. Other means to stabilize ezch layer, such as binder
rasins; efc. are also suitable. It is important to maintain
an open structure with large pores in the body-facing
fibrous top layer, and & smallzr pore structure in the
hydrophilic bottom layer benezth the generally opaque
middle layer to assure efiective removal of fluid away
from the body. In this regard, it is preferred that the
fiorous top layer of this invention comprise a density of
less than about .1 g/cc and thzt the bottom layer com-
prise a density of greater than about .1 g/cc. Although
needle punching techniques have been described, it is
expected that those familiar with making facing materi-
als may be able to use male-female type perf-emboss-
ing to provide a similar product. See U.S. 4,605,402 and
3,817,827, which are incorporated by reference. Such
techniques, to be effective, must perforate the opaque
middle layer and preferably push fibers from the top
layer through these perforations.

Other methods for making the products of this
invention may include the use of water jets.

The benefits of this invention are illustrated in the
context of the following examples.



top layer (10). 15. The facing material according to anyone of the pre-

ceding clains wherein said fibrous top |ayer (10)

conprises a density

of Iess than 0.1 g/cnerr]. 16. The facing material according to anyone of

t he pre-

ceding clainms wherein said bottomlayer (30) com
density of greater than 0.1 g/cnferr]~ 13 -

Examole L

A 23.734 g/m? (0.7 ounce per square yard) web
was prepared from a 0.611 tex (5.5 denier) hollofil poly-

ester using a carding machine. The fiber surface was"

washed with water to remove any previous hydrophilic
treatment. A commercial crepe tissue made from cellu-
losic fibers and a binder for wet strength, basis weight of
about 19.665 g/m? (0.58 ounces per square yard), was
used as a bottom wicking layer. A 0.0254 mm (1 mil)
thick, white pigmented polyethylene fiim was placed
between the above web and tissue. Using the previously
described barbed needle arrangement in an art recog-
nized needle punch apparatus, holes were made in the
film starting from the hydrophobic web side. Thus, some
of the hydrophobic polyester fibers were pulled through
the polyethylene film and entangled with the tissue
paper underneath. The cover was placed on the
absorbent core of a commercial sanitary napkin and
one milliliter of synthetic test fluid was dropped on it.
After one minute, all of the fluid was pulled and hidden

-under the film [ayer, resulting in a dry and clean surface.

s
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-17- 17. The facing material according to anyone of the pre cedi ng
clains wherein said fibrous top |ayer (10) conpri ses gr, Lhan half

P it st

t he 't hi ckness of said facing material (100). RE"UC* ;g,m' I SHEET }

- 14 - | } P
/ 3 1 087 1987 1

| e
Example Il e v e,

Two different fiber blends were prepared sepa-
rately: a 75% 0.611 tex (5.5 denier) polyester hollofil
and a 25% bicomponent thermoplastic binder fiber hav-
ing a’ polyethylene sheath and a polyester core. The
other fiber blend contained 75% 0.1666 tex (1.5 denier)
rayon and 25% thermoplastic binder fiber. The first
blend was heated for five minutes without pressure to
form a stable, low density web with a density of about
0.035 grams per cubic centimeter. The second blend
was heated and pressed to form a web with a density of
about 0.2 grams per cubic centimeter. An opaque poly-
propylene film, having a thickness of about 1 mil was
placed between the two webs and the same punching
operation as described in Example 1 was performed
first through the low density web, then through the film
and into the high density web. Again, after one minute,
one milliliter of synthetic test fluid was pulled and hidden
under the film layer, resulting in a dry and clean surtace.

From the foregoing, it can be realized that this
invention provides improved facing materials suitable for
use in diapers and sanitary napkins and a method for
producing these facing materials. The resulting com-
posite structure provides a clean/dry bedy facing sur-
face for absorbent prcducts without sacrificing the
comfort associated with a fibrous, textile facing. Moreo-
ver, the composite has high opacity and hides the stain-
ing of the underlying central absorbent effectively.
Although various embcdimeants have been illustrated,
this was for the purposs of describing, but not limiting
the invention. Various modifications, which will become
apparent to one skilled in tha art, are within the scope of
this invention described in the attached claims.



18. A nethod of preparing a facing material suitable for use in diapers

and sarnitary napkins, conprising: a) providing a tri-| ayered
fl exi bl e conposite including a fibrous top |ayer (10) p ~_‘ﬁ,n_‘qagl ng
body fluid, a generally opaque m ddle | ayer (20) for hifgipp MEMT {; N
absorbed body fluid and a bottom - 15layer (30) having a ca ﬁa =T Sl rIT
structure for draw I ng said body fluid; and b) pgr{]oratl ng
said conposite to provide a plu- rality or apertures jt hr odgh isdi 97
general |y opfGlaimsri ddl e | ayer (20) and to di spose a [

L

1. A facing material (100) suitable for use in diapers
and sanitary napkins, chacterized in that it com-
prises a fibrous top layer (10) for engaging a body
fluid; a generally opaque apertured middle layer
(20) for hiding absorbed body fluid; and a bottom
layer (30) having & capillary structure for drawing
said body fluid from said fibrous top layer (10), said
fibrous top layer (10) extending through said gener-
ally opaque middle layer (20) for communicating
with said bottom layer (30) and for providing fluid
transfer from said fibrous top layer (10) into said
bottom layer (30).

2. The facing material according to claim 1 having a
thickness of less than 3.81 mm (0.15 inches).

3. The facing material according to anyone of the pre-
ceding claims wherein said fibrous top layer (10)
comprises a hydrophobic surface.

4. The facing material according to anyone of the pre-
ceding claims wherzin said fibrous top layer (10)
comprises fibers having 0.33 tex (denier of 3) or
greater.

5. The facing material according to anyone of the pre-
ceding claims whersin said fibrous top layer (10)
comprises fibers having 0.33 to 1.67 tex (denier of
3 to 15).

6. The facing material according to anyone of the pre-
ceding claims whersin said fibrous top layer (10)
comprises fibers having a hydrophobic finish for
providing a capillary coniact angle of at least 90°.

7. The facing materiz! according to anyone of the pre-

ceding claims whersin the fibers tomprise a portion .
treated with a perfiuoro or silicon compound. .

A




tion of.s'aid fibrous top layer (10) through said
comuni cating with said bottom

transfer from

20. A facing nateri al

napki ns,

conpri si ng:

8.

10.

11.

12.

13.

14.

15.

16.

i
The facing materia! according {o anyoné otthe-préseme

ceding claims wherein said generally opaque mid-
dle layer (20) comprises an opaque film.

The facing material according to claim 8 wherein
said opaque film comprises a thickness of 0.00503-
0.0508 mm (0.2-2 mils).

The facing material according to claims 8 and S
wherein said opaque film comprises polyethylene,
polypropylene, or a combination thereof.

The facing material according to anyone of the pre-
ceding claims wherein said bottom layer (30) com-
prises a hydrophilic surface.

The facing material according to anyone of the pre- |

ceding claims wherein said bottom layer (30} com-
prises a plurality of hydrophilic fibers having a tex of
less than 0.33 (denier of less than 3).

The facing material according to claim 11 and 12
comprising hydrophilic fibers having a hydrophilic
finish for providing a capillary contact angle of less
than S0°.

The facing material according to anyone of the pre-
ceding claims wherein said bottom layer (30) gener-
ates a greater capillary pressure than laid fibrous
top layer (10).

The facing material according to anyone of the pre-
ceding claims wherein said fibrous top layer (10)
comprises a density of less than 0.1 g/em®.

The facing material according to anyone of the pre-
ceding claims wherein said bottom layer (30) com-
prises a density of greater than 0.1 g/cm3.

Bt agersT
[perfor-ati-ng

L

and sanitdry

e

apertures for

| ayer (30) and fo g"’"gﬂ*gvi’“d-i'~ﬁg~~-f~4«m~d..,,,,

said fibrous top layer (10) into sdi B~¥Het

(30). 19. The nmethod according to claim 18 wherein said] )

step (b) conprises needl e punching -Jadtri-layered ﬁl Xifhenoon iﬁe
(100) suitable for use in diapers l
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a fibrous top layer (10) for engagi ng a body fluid,

a
general'ly opaque apertured mddle layer (20) f O et ALLA1_NQ
absorbed body fluid, said fibrous top layer (10) e tinng@threu@h1
sai d general |y opaque middle |ayer (20) for providi EEY 1]
transfer fromsaid top layer (10) thraugh said m dd e’ I ay’er ,\(.ZQ),‘

LN

17. The facing material according to anyone of helpre—
ceding claims wherein said fibrous top Ia§'er(1OL )
comprises greater than half the thickness of said )
tacing material (100).

18.

18.

20.

¥ iu}

A method of preparing a facing material suitable for
use in diapers and sanitary napkins, comprising:

a) providing a tri-layered flexible composite
including a fibrous top layer (10) for engaging
body fluid, a generally opaque middle layer (20)
for hiding absorbed body fluid and a bottom
layer (30) having a capillary structure for draw-
ing said body fluid; and

b) perforating said composite to provide a plu-
rality or apertures through said generally
opaque middle layer (20) and to dispose a por-
tion of said fibrous top layer (10) through said
apertures for communicating with said bottom
layer (30) and for providing fluid transfer from
said fibrous top layer (10) into said bottom layer
(30).

The method according to claim 18 wherein said
perforating step (b) comprises needle punching
said tri-layered flexible composits.

A facing material (100) suitable for use in diapers
and sanitary napkins, comprising:

a fibrous top layer (10) for engaging a body
fluid ;

a generally opaque apertured middle layer (20)
for

hiding absorbed bedy fluid,

said fibrous top layer (10) extending through said
generally opaque middle layer (20) for providing for
fluid transfer from said top layer (10) through said
middie layer (20).
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CLEAN DRY FACING NEEDLED COMPOSITE '

Abstract

Novel facing materials (100) and methods for their
manufacture are provided by this invention. The facing
material (100) includes at least a fibrous top layer (10)
for engaging bocy fluid and a generally opague middle layer
(20) . A portion of the facing material (100) is disposed,
preferably by piercing, through the generally opague middle
layer (20) to establish a fluid path through the generally
opaqgue middle leayer (20). In the preferred embodiment, the
facing material (100) includes a bottom layer. (30) having a
capillary structure for drawing the body .fluid from the
fibrous top layer (10). In this.preferred'embodiment, the
fibrous top layer (10) extends through the generally opague
middle layer (20) to provide fluid coﬁmunicaticn between
the fibrous top layer (10) and the bottom layer (30). These

‘composite structures provide a clean/dry facing material
that has a comfort of a textile facing and the high opacity

of apertured thermoplastic films.

FIGURE 3



