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METHOD FOR MAKING AN ABSORBENT PRODUCT /
HAVING INTEGRALLY PROTECTED ADHESIVE

pield of the Invention

The current invention is directed to absorbent

prodUCts such as panty liners, sanitary napkins,
jncontinence pads and the like. More specifically, the.
current invention is directed to a method of making an

- apsorbent product having positioning adhesive that is
jntegrally protected bQ'the garment facing surface of the

product,_thereby eliminating the need for release paper.

gackground of the Invention

Traditionally, absorbent products such as panty

liners, sanitary napkins and incontinence pads have been
held in place by pressure sensitive adhesive, typically a
double sided tape or a hot melt type glue, disposed on the
garment facing side of the pad. The pressure sensitive
adhesive holds the pad in place by adhering it to the
crotch of the wearer’s undergarment. The pressure
sensitive adhesive is covered with release paper that
protect the adhesive from dirt and unintended adhesion
during manufacture, packaging and storage. Typically, the
release paper has been coated on one side with a coating,
which may be silicone, that reduces the adherency to the
adhesive of the coated side of the release paper.

Since the release paper must be removed by the
user just prior to application of the product to an
undergarment, its presence creates waste and complicates
tﬁé utilization of the product. One approach for
dispensing with the release paper, disclosed in U.S Patent
‘No. 4,475,913 (Hlaban), involves folding an absorbent batt
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formed: -that extends the length of the product. A baffle,
supplied in fluid form, is then extruded into the cavity so
5 as to conform to it and a pressure sensitive adhesive is
deposited onto the portion of the baffle within the cavity.
According to this reference, no release paper is need
because the adhesive is shielded by the walls of the

-

cavity.

0 'Unfortunately, this approach suffers from a
variety of drawbacks. First, the manufacturing process is
complex -- the edges must be folded and maintained in place
during extrusion of the baffle, the amount of film extruded
must be carefully controlled, and the cavity shape must be

{s maintained in the extruded film. Second, the folding

creates a thick, bulky product, whereas many users prefer a

thin, less obtrusive product. Third, the cavity will

generally be relatively deep, since its walls are
substantially the thickness of the absorbent batt. Such
depth will make it difficilt for a user to bring the
adhesive into contact with the under-garment unless the _
cavity is relatively wide, in which case the adhesive will
not be adeguately protected from unintended contact.

Lastly, this approach limits the location of the adhesive -

to the longitudinal center of the product, whereas locating

the adhesive arouna the garment facing surface in a more

dispersed pattern may create a more secure attachment.
Consequently, it would be desirable to provide a
method of making an absorbent product having pressure
sensitive positioning adhesive in which the adhesive was
adequatelf protected from unintended contact prior to use
without the need for release paper but that allowed the
user to readily attach the product to an under-garment.
Moreover, it would be desirable to provide a method of
making such a product without creating undue complexity in
the manufacturing process and in a manner that allowed the
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Summary of the Invention

It is an object of the current invention to
provide a method of making an absorbent product having
pressure sensitive positioning adhesive in which the
adhesive is adequately protected from unintended contact
prior to use without the need for release paper but that
allows the user to readily attach the product to an ﬁnder-.
garment. It is a further object of the invention to
provide a method of making such a product without creating
undue complexity in the manufacturing process and in a
manner that allows the adhesive to be dispersed around the
garment facing surface in a variety of patterns. These and
other objects are accomplished in a method of applying and
protecting positioning adhesive on an absorbent article
having a fluid impervious barrier having a first surface
forming a garment facing surface of such article and a
second surface opposite said first surface, comprising the
steps of (i) locally deforming portions of said barrier so
‘as to form a plurality of depressions in a pattern on one
of said surfaces of said barrier so as to form a
corresponding raised area in the other one of said surfaces
of said barrier opposite each of said depressions, and (ii)
depositing an adhesive in a pattern on said first surface
of said barrier. '

In one .embodiment of the method, the barrier has
a surface oppos}te the garment facing surface, and the step
of forming the plurality of depre551ons comprises formlng
the depressions in the surface opp051te the garment facxng
surface so as to form the raised areas in the garment
facing surface. In this method, the step of depositing the
"adhesive comprises the step of depositing a portion of the
adhesive on the raised areas and the method further

comprises the step of inverting the raised areas so as to
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creaf e soft edges product. In so doing, a central
garment fac1ng surface.
N In another embodiment of the method, the barrier
5 has a surface opposite the garment facing surface, and the

step of forming the plurality of depressions comprises
forming the depressions in the surface opposite the garment
facing surface so as to form raised areas in the garment
facing surface. In this method, the step of depositing the
0 adhesive comprises the Step of depositing the adhesive
between the raised areas on the garment facing surface.

In another embodiment if the method, the step of
depositing the adhesive comprises the step of depositing a
portion of the adhesive in each of the depressions and the
% step of forming the plurality of depressions comprises
forming the depressions in the garment facing surface of
the barrier.

Brief Description of the Drawings
0’ . Figure 1 is plan view of the garment faciﬁg side

of a sanitary napkin according to the current invention.
_Figure 2 is a cross-section through iines II-IX
shown in Figure 1.
Figure 3 is a cross-section througﬂ a vacuum
h forming plate for forming depressions in the barrier of the
absorbent product shown in Figure 1.
Figure 4 is a schematic diagram of the portion of
the production line for making the napkin shown in Figure 1
that applies the adhesive to the barrier using nozzles.
P Figure Sa-c are cross-sections showing the
barrier through three stages.of one method of forming the
depressions and applying the adhesive.
-- Figure 6 is a plan view of the garment facing °
side of another embodiment of a sanitary napkih according

5 to the current invention.
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Figures 8 and 9 are plan views of the garment

% . napkin according to the current invention.
Figure 10 is a schematic diagram of a portion
process.

another embodiment of the current invention.

Description of the Preferred Embodiment

A sanitary napkin 1 according to the current

[%4]

garment facing surface 4, a body facing surface 5, left

D 5 surfaces.

material such as cellulose fibers, including wood pulp,
regenerated cellulose fibers or cotton fibers, or other
acrylic fibers, polyvinyl alcohol fibers, peat moss or
super-absorbent materials. = '

D -formed by a layer 7 of a body-fluid pervious material,

typically referred to as a "cover." The cover 7 may be

against the skin and that permits fluid to penetrate to

to provide a relatively dry surface next to the skin.
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the production line for making the napkin shown in Figure 1
that applies the adhesive to the barrier using a printing

0 Figure 11 is a transverse cross-section through

invention is shown in Figures 1 and 2.- The napkin 1 has a

and

right longitudinally extending sides 2, and front and rear
transverse ends 3. As shown in Figure 2, an absorbent core
8 is disposed between the garment fac1ng 4 and body fac1ng
As is known in the art, the absorbent core 8 may
be comprised of a loosely associated absorbent hydrophilic

h absorbent materials genérally known in the art, including

The body facing surface 5, so called because it
is intended to be worn against the body of the user -- is

formed from any fluid pervious material that is comfortable

the

underlying absorbent core 8, which retains the fluid. The
F cover 7 should retain little or no fluid in its structure
The
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polyethylene, polypropylene, polyester or cellulose.
Alternatively, the cover 7 may be formed from an apertured
polymeric film. The thickness of the cover 7 will vary
from approximately 0.001 to 0.062 inch, depending on the
material chosen.

Generally, the fluid pervious cover 7 is a single
sheet of material having a width sufficient to form the
body-facing surface 5 of the napkin. Preferably, the fluid
pervious cover 7 is longer than the absorbent core 8 so as
to form the front and rear transverse ends 3, respectively,
and wider than the absorbent core so as to form the
longitudinally extending sides 2. As shown in Figure 2,
the fluid pervious cover 7 may extend around the sides of
the core 8 in a C-shaped configuration.

The napkin 1 further comprises a layer 6 of a
body fluid impervious material, typically referred to as a
"bafrier." One surface of the. barrier 6 forms the garment
facing'surface 4 and another surface 11, opposite the
garment facing surface, faces toward the central absorbent

‘8. The impervious barrier 6 may comprise any thin,

flexible, body fluid impermeable material such as a
polymeric film -- for example, polyethylene, polypropylene,
or cellophane or a normally fluid perVious material that
has been treated to be impervious, such as impregnated
fluid repellent paper or non-ﬁoven fabric material, or a
flexible foam, such as.polyurethane or cross-linked
polyethylene, and that is capable of having depressions
permanently formed therein, as discussed further below. A
preferred material for the barrier 6 is.Volara“, available
form Voltek Co., a division of Sekisui America Corp.,
Lawrence, Mass. The thickness of the barrier 6 when formed
from a polymeric film is typically only 0.001 to 0.062

inch.
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approaCFaF%ﬁgt§urﬁecpoéa9foﬁh6fnﬁﬁgln- Preferably, the barrier 6

is longer and wider than the absorbent core 8 so that it
extends around the sides of the core 8 in a C-shaped
configuration so as to prevent leakage from .the sides of
the napkin. As shown in Figure 2, the fluid impervious
barrier 6 is joined to the cover 7, for example by an
adhesive (not shown), around the perimeter of the napkin.

A pressure sensitive adhesive 10 is disposed on
the garment facing surface 4 to allow the user to securely
attach the napkin 1 to an under-garment. In the preferred
embodiment, the pressure sensitive adhesive is of the hot
melt type, such as an A-B-A block copolymer (i.e., styrene-
ethylene~butylene-styrene block copolymer). By way of
example, the pressure sensitive adhesive may be Fuller HM-
6514, available from, H.B. Fuller Co., St. Paul, Minnesota.

According to the current invention, the pressure
sensitive adhesive 10 is applied to the napkin 1 and
protectéd from unintended contact prior to use in a novel
way. Specifically, the adhesive 10 is applied in a pattern
that allows discrete patches of adhesive to be distributed
around the garment facing surface 4, as shown in Figure 1,
thereby more stably attaching the napkin 1 to the under-
garment than if the adhesive were limited to the
iongitudinal center line of the napkin or in only a few
discrete 'strips. | ' C

"According to an.important aspect of the current
invention, each patch of adhesive 10 is disposed within a

h depression 9 formed in the barrier 6. In the preferred

‘embodiment, the depressions 9 have a diameter at their
openings in the range of approximately 0.1 to 0.5 inch and
a depth in the range of approximately 0.1 to 0.25 inch.
Placing the patches of adhesive 10 in the depressions 9

HS causes them to be integrally protected from unintended

contact prior to use by the remaining portion of the
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uni ntpnded coReaglh ;R ¥y ki Wd PPy Nhe napkin 1, the user merely
) removes it from its wrapper or package and then presses the
5 under—-garment against the garment facing surface 4 so that
patches of pressure sensitive adhesive 10 contact the
under-garment. In this regard, the barrier 6 is preferably
sufficiently thin and flexible so that the depressions 9
can be deformed outward to allow the adhesive 10 to contact
ho_ the under-garment. In addition, the diameter of the
depressions 9 is sufficiently large to allow portions of
the'under—garment to enter the depressions so as to meet
the adhesive 10. Thus, the good surface contact between
the under-garment and the adhesive required for strong

tb adhesion is assured.

As can readily be appreciated, the arrangement
discussed above eliminates the need for release paper. The
napkihs can be stacked direétly on top of one another in a
. box or individually wrapped for shipment and sale to the
:#o user without danger that the adhesive 10 will contact an
. adjacent napkin or the wrapping. The napkins can be
_ stacked so that the garment facing surface 4 of one napkin
" rests against the adjacent'napkin. Alternatively, each

napkin can be folded so that the garment facing surface 4
5 on the front half of the napkin is in contact with the
garment facing surface on the rear half of the'napkin.

According to an important aspect of the current
invention, the depressions 9, which in the preferred
embodiment are conically shaped, must not only be flexible
:ro enough to allow them to be deformed outward when the napkin

is pressed against the under—garment,-so as to expose the
adhesive, they must also have sufficient rigidity to.
prevent them from collapsing so easily that adhesive
contact occurs during shipment or storage. The inventors
have found that the depressions 9 will have sufficient
rigidity if the barrier is formed from Volara™ having a
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the absorbent core 8 so that it has similarly shaped
depressions that support the barrier depressions 9.

L 5 Alternatively, layers of other materials can be bonded or

laminated to the barrier 6 before the depressions are

formed in order to strengthen them.
In the preferred embodiment, the depressions 9
are created in the barrier 6 by a thermo-forming process.
10 To this end, the barrier 6 is formed from a flexible
thermoplastic material that can be permanently shaped by
the application of pressure. The thermo-forming may be
accomplished using a vacuum forming plate 13, shown in
Figure 3. The vacuum forming plate 13 has recesses 14
‘5 formed in its surface that match the depressions 9 to be
formed in the barrier 6. Passages 15 formed in the plate
13 connect each recess 14 to a vacuum source 24. According
to this method, a flat strip of barrier 6 material,
preferably heated to approx1mate1y its glass transition
20 temperature, is placed over the surface of the plate 13
with the surface 11 that is opposite to the garment facing
. surface 4 againét the surface of the'plate, Sufficient
vacuum is then applied to the plate 13 so that the portions
of the barrier 6 over the recesses 14 are locally sucked
25 into the recesses. Such thermo-forming is best done before
strip of barrier material has been cut into individual
barriers. The recesses 14 are sized so that there is
sufficient deformation in the barrier 6 to form permanent

depressions 9 in the garment facing surface 4.

30 As shown in Figure 4, after the depressions 9 are
formed, the barrier 6 is moved under a series of adhesive
dispensing nozzles 12 that apply a patch of adhesive 10
into each depression. In the preferred embodiment, each
patch of adhesive 10 has a diameter in the range of

35 approximately 0.09 to 0.45 inch. If the napkin is to be
folded for packaging, as discussed above, a groove or notch
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thermo-forming the depressions 9 in the barrier 6. In this
5 approach, the barrier 6 is placed on the surface of the
vacuum forming plate 13 as before except that the garment
facing surface 4 itself is placed against the plate surface
in which the recesses 14 are formed. As a result, a
pattern of depressions 17 is formed in the surface 11
10 opposite the garment facing surface 4 and corresponding
' raised areas 16 are formed in the garment facing surface
opposite each of the depressions 17, as shown in Figure S5a.
A patch of adhesive 10 is then applied on top of each

raised area 16, as shown in Figure 5b. The raised areas 16
‘5 are then "inverted -- for example, by placing the surface 11
[ onto the vacuum forming plate 13 and applying a vacuum that
sucks the raised areas downward into the recesses 14. The
result, as shown in Figure 5c, is the formation of adhesive
containing depressions 9 in the garment facing surface 4,
120 as before. This approach facilitates manufacture since
applying adhesive 10 patches to the raised areas 16 is
easier than applying adhesive into the depressions 9 since
the adhesive can be applied by wiping it onto the raised
areas without the need for registration with each
25 depression.’ '

Figures é.and 7 show another embodiment of the
current invention. In thiS'eﬁbodiment, a pattern of raised
areas 16 is formed -in the barrier garment facing surface 4
as before. 1In the preferred embodiment of this method, the
30 ~raised areas are conically shapéd and have a diameter in
the range of approximately 0.1 to 0.5 inch and a height in
the range of approximately 0.1 to 0.25 inch. The portions
of--the garment facing surface 4 between the raised areas 16
constitutg recessed areas 23. In this approach, the
adhesive 10 is applied to the recessed areas 23 ~- for
example, by applying strips of adhesive 10, as shown in
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This method allows considerable flexibility in
terms of the pattern of adhesive as well as the pattern of
raised areas protecting the adhesive. Figure 8 shows an
embodiment of the napkin produced according to this method
in which the adhesive pattern consists of a single strip of
adhesive 10 extending along the longitudinal centerline of
the barrier garment facing surface 4 and the raised area
pattern consists of rows of raised areas 16 extending alénq
the longitudinal edges of the barrier on either side of the
adhesive strip. Figure 9 shows another embodiment, in
which a number of raised areas 15 surround each patch of
adhesive 10 so that the adhesive and raised area patterns
provide a' decorative appearance, as well as protect the
adhesive from unintended contact.

As previously discussed with respect to the
depressions 9,'in this embodiment the raised areas 16 must
have sufficient rigidity to prevent them from collapsing
during shipment and storage and thereby exposing the
adhesive to contact prior to use.

Figure 10 shows another embodiment of the method,
in which a printiné process is used to apply the adhesive
pattern to the barrier garment facing surface 4. A
printing belt 18 containing raised areas corresponding to’
the pattern of adhesive 10 to be'applied receives adhesive
from a printing device 25. The printing belt 18 then
transfers the adhesive pattern onto a release belt 19 that
has been coated ~- for example, with silicone -~ to reduce
the bond between the adhesive 10 and the release belt 19 so
that the adhesive will adhere to the barrier 6 material '
with greater tenacity than to the release belt. A strip of
barrier 6 material from a roll 21, with its garment facing
surface 4 facing upward, is then passed under the release
belt 19 so that the adhesive 10 pattern is transferred to

the garment facing surface.
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plate 13. 1In this embodiment, the surface of the forming
Plate 13 contains a pattern of recesses 14 that matches
that of the pattern of adhesive applied by the printing and
release belts 18 and 19, respectively. Accurate
registration between the adhesive 10 pattern and the
pattern of recesses 14 in the forming plate 13 is
accomplished via an electric eye device 13. The electric
eye device 13 emits a beam of light that passes through the
barrier material, which in this embodiment is a clear .
plastic film, but not the adhesive 10. The signal from the
electric eye device 13 is used to stop the motion of the
barrier material when the adhesive pattern is in the
correct location over the plate 13 -- that is, when each of
the patches of adhesive 10 is disposed above one of the
recesses 14 in the forming plate.

When the barrier material is in place, vacuum is
then applied to the forming plate 13, as before, to create
a pattern of adhesive 10 containing depressions 9 in the
garment facing surface 4, such as that shown in Figure 5c.
After vacuum forming, the strip.of barrier 6 material is
cut into individual barriers 6 in a cutting station 22.
Aiternatively, the vacuum plate 13 could be disposed above
the barrier strip and the vacuum plate used to create
raised areas in the garment facing surface between the
adhesive, as shown in Figure 7. .

Use of the printing method of applying the
adhesive 10 provides great flexibility in terms of the
pattern of the adhesive applied to the barrier garment
facing surface 4. This flexibility allows the adhesive 10
to be dispersed about the garment facing surface 4 in a
pattern that optimizes the ability of the adhesive to
stably secure the napkin to the undergarment. '~ In addition,
the printing method can be utilized in a print-embossing

il
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invention in which two adhesives 10 and 26 are applied to
the barrier garment facing surface 4. The adhesive 10 is a
pressure sensitive adhesive, as before, that is applied in
a pattern. The other adhesive 26 is a foaming non-pressure
sensitive type adhesive. Such adhesives, which are
preferably out-gassed, foam up after application to create
areas that are raised above the surface of the pressure
sensitive adhesive 1b, as shown in Figure 11. 1In the
preferred embodiment, the thickness of the pressure

- sensitive adhesive 10 pattern is in the range of

approximately 0.002 to 0.006 inch, whereas the thickness of
the non-pressure sensitive adhesive 26 pattern, after the
adhesive has foamed up, is in the range of approximately
0.063 to 0.007 inch. After the adhesive 26 has dried, its
raised surfaces are capable of protecting the pressufe
sensitive adhesive 10 from unintended contact prior to use.
According to the current invention, the adhesives 10 and 26
can be applied using either adhesive nozzles 12, such as
those shown in Figure 4, or a printing method, such as that
shown in Figure 10. However, the printing method has an
advantage since the pressure between the adhesive hozzle
and the surface of the barrier- needed to ensure a clean
stoppage of flow from the nozzle inhibits the foaming of
the adhesive 26. Also, pressurée may be applied to the

pressure sensitive adhesive 10 by means of a contact roller '

to ensure that the non-pressure sensitive adhesive achieves
a greater height.

Although the current invention has been discussed
with reference to a sanitary napkin, the invention is also
applicable to other types of absorbent products, such as
panty liners and incontinence pads. Moreover, although the
depressions in the barrier have been discussed as having
been thermo-formed, other processes could also be used for
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i ses the step of depositing a portion of the adhesi4eTUﬁ3$%§EFﬁﬁ§§$fN
and the nethod further conprises gheXirep of .inverting. t REPLACER]

s so as to form adhesive” contarnlng depn635|ons icn. t he gar nent facing
surflface and r RE¥Bangntly :Emndi@zgsmsd@b‘é’l’t’é e B%F%ﬁ “fdding
surfface. In anebb?ﬁlﬁgﬁgd'%ﬁ Al eé@ﬁtlﬂﬁﬂuﬁildﬁmmépfbéeémhaé1ed5ﬂhfa&aer

oppgsi te the garnent i'ng surfa nd t.he st r he plurality
of epressiong PEGMELFs Eormer Wil departing fior tﬁ? Sb09:k"8r
r essential attributes thereof and, accordingly, reference
5 should be made to the appended claims, rather than to the
foregoing specification, as indicating the scope of the
invention.
— .--///’ .
Replaced

i

PPC-469




2SSi oNns
rai sed
epositin
en the
di ment o
step of
the step”

10

15

20

25

’

PPC-

in the surface opposite the garnent facin !$
areas in the gar ment faC|ng sﬂ#?ace n tglspﬁgﬁggaiﬁﬁ ?E&ﬁ
ggthe .adhesi ve comprkses the step of depo

i he garHEﬂt»facvng surface '1n'another
f the nethaqd, @h@gﬁnﬁﬁ(ﬁf(kypﬁylng|a@dtpﬂoadbe$nge conprlses

SRRAY;LLIG 6 BRI U e AIEHYE: | £rE26De OhaliRgUEPETETLOMS

impervious barrier having a first surface forming a garment
facing surface of such article and a second surface
opposite said first surface, comprising the steps of:

a) locally deforming portions of said
barrier so as to form a plurality of depressions
in a pattern on one of said surfaces of said
barrier so as to form a corresponding raised area
in the other one of said surfaces of said barrier
opposite each of said depressions; and

b) depositing an adhesive in a pattern.on
said first surface of said barrier.

2. The method according to 1, wherein the step

- of forming said plufality of depressions in a pattern in -

said barrier comprises applyiﬁg a vacuum to portions of

" said barrier.

3. The method according to 1, wherein said
depressions. are formed in said first surface of said
barrier and said raised areas are formed in said second
surface, and wherein the step of applying adhesive on said

first surface of said barrier comprises depositing said

adhesive within said depressions.

4. The method according to 1, wherein said
depressions are formed in said second surface of said
barrier and said raised areas are formed in said first

surface.

- 5. The method according to 4, wherein the step
of applying adhesive on said first surface of said barrier
comprises depositing said adhesive between said raised

areas.
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ing the plurality of depressions conprises form nglm"ﬂn ' I M,
garnment facing surface of the parrier.~B EF DESCR ﬁﬂHrWﬂ" ZM
NGS FIG 1 is plan view of thg garnpntrfacipg;sjde*ofca Saffta&ry~

in according to the fur i BRI agcoft ng2tis 5a ‘WReseLSe6risnSTep

pugh 1 i nes offl debosi®ihg sdildcadhedie AilEhérCLORprigel Rhel ryohl A
Ju”]forn]ngegbgg%ing said adhesive in a line disposed along said

first surface.

-5
7. The method according to 4, wherein the step
of depositing said adhesive onto said first surface of said
barrier comprises depositing said adhesive onto said raised
areas, and further comprising the step of inverting each of
10 said depressions and said raised areas so as to form

adhesive containing depressions in said first surface of
said barrier and raised areas in said second surface.

8. The method according to 7, wherein the step
*5 of inverting said second raised areas comprises the step of
applying a vacuum thereto. '

9. The method according to 1, wherein said
barrier  -is formed from a thermoplastic material, and
20 wherein the step of locally deforming portions of said
barrier comprises the step of applying heat and pressure to

said barrier.

10. The method according to 9, wherein the step
25 of applying heat to said barrier comprises heating said
barrier to approximately its glass transition temperature.

‘P ) : 11. . The method according to 1, wherein the step
of depositing said adhesive in a pattern comprises the
30 steps of:
a) transferring said adhesive from a
reservoir onto a release surface in said pattern,
-- said adhesive capable of bonding to said barrier
with greater tenacity than to said release

35 surface; and
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ng depressions in the barrier of the absorbent
"FIG 4 is a schematic .di agr am .of ﬁﬁe portJon DJ

Ki ng t he napkin Sho"mb')”tf';ﬁsfjeﬂ:h% %%t}llfes’

Ecr using nozzl es.
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releasefsurface untu sald ba11+er in- sald

pattern.

12. The method according to 11, wherein the step
of transferring said adhesive from said reservoir onto said
release surface comprises printing said adhesive in saia
pattern onto a first belt.

13. The method according to 12, wherein the step
of transferring said adhesive from said reservoir onto said
release surface further comprises transferring said
adhesive in said pattern from said first belt onto a second
belt on which said release surface is formed.

14. The method according to 11, wherein the step
of forming'said plurality of depressions in said barrier is
performed after said adhesive has been transferred to said

' barrler.

15. The method according to 1, wherein the step
of depositing said adhesive is performed using a printing

process.

16. The method according to 1, wherein the step
of depositing said adhesive is performed using adhesive

nozzles.

17. The method according to 1, wherein said
barrier is in the form of a continuous strip of material
when said depressions are formed thereiﬁ, and further
comprising the step of cutting said strip of material into
individual barriers after said depressions are formed.
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LACEMENT SHEET -4- FIG 5a, 5b and 5c are cross-segt rorssistiontag seBr
rier through three stages of one nmethod-gg-f orm ng it he daﬁpegessipns ;

ap-Iying t he adhesi ve.
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FIG 6 is & plan-yiren of t'He Jarmerr—otimg—sroe

an ther enbodi ment of a xanltarﬁeﬂapalafamaaudgngﬂxa&éurbnnwemtrteyent|on
having a fiuig lmperVLOUb barrier that forms a garment
faclng surface of said article, comprising the steps of:

s --.-...,
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a) depositing a pressure sensitive adhesive
in a pattern on said garment facing surface of
said barrier; and

b) depositing a non-pressure sensitive
foaming adhesive in a pattern on said garment
facing surface of said barrier, said non-pressure -
sensitive foaming adhesive foaming to a thickness
greater than said pressure sensitive adhesive sa
as to form areas raised above said pressure

sensitive adhesive.
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and 9 are plan views of the garnent faC|ng.§9des of 1) Thﬁﬁﬁfi@ﬁdﬁSBEcN
eandlnents of the sanitary nagkln,accdrd|ngrto the p renthqﬂhﬁﬁﬁQHL E

ifs a schematic diagram of a:porliorf qﬂgﬂﬂﬁ&ﬁ:oducthn'ulne O maki ng
a me{g%dagPl gﬁlﬁaeaﬁdgﬁ§6¥ﬁehQ produt 1 wsidy a

10

t he"{napki n shown in FI G
prifting process.

10

Pressure sensitive adhesive is used to attach the product

to a user’s undergarment. The product does not require

release paper to protect the adhesive from unintended
contact prior to use. The product is made by forming
depressions in a fluid impervious barrier so as to create
raised areas in the barrier that protect the adhesive. The
depressions may be formed in the garment facing surface of
the barrier and the adhesive applied within the depre551ons
so that the raised areas adjacent the depressions prptect
the adhesive. Alternatively, the depressions may be formed
in the surface of the barrier opposite the garment facing
surface so as to create raised areas in the garment facing

surface and the adhesive applied adjacent the raised areas.
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\¥Mhown in FIG 2, an absorbent core 8 is-dispose t
fanfng 4 and body faC|ng S surfaces. As is known | ﬂHésaHEETHASEﬁﬁﬁblﬁgﬂkﬂ
corg 8 may be conprised of a 1doser a§500|ated abjErbenﬁﬁﬁydﬂﬁpbilic}

mat &ri al such as cellul ose fibérs, »lnoludlng wood QUT P, TEegem

cel¥ul ose fibers or cotton fibeérs, - or other- absor- bent material s Gneral ly

knofw in the art, including acryllc fibers, polyvinyl @& cohol fjfers, peat
mosg’ or super-absor- 6
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materials. The body facing surface 5, so call H—i-5—i-nt ende,

e wom agai nst the body of the user, is_ formed, y’rratslsam WAS)BEEN (1
§-fl uid pervious material, typlreal Iy referred: ] cover

ybeforrredfromanyflwd pervi ou teri al t,
agaffnst the skin and that permits flui t%%einetrate to the underlyl ng

abs*__r bent core 8, which retains the fluid e cover 7l§houl d retain
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®or no fluid inits structure to provide a rel ' ' i ]
0 the skin. The fluid pervious cover 7_may be @ THIBSHEETHHE Bickien
“made of fibers or filaments; of cpol ymers such 4s pol BRI Ehe,

lopyl ene, pol yester or cellul ose. Alternaticvefy,~the CcOVEr 7 nma
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;approxi mately 0.001 to 0.062 |nch,TQ§psmHthAb@ﬁﬂﬁa £La( _
eneral ly, the fluid pervious cover 7 iREPA-SERgl e she eri Eﬁivﬁhg
a width sufficient to formthe bd#Fﬂqﬁﬁ#Efaurrace 5 £bkt
Preferably, the fluid pervious cover 7 is |longer than
‘so as to formthe front and rear transverse ends 3, respectively, and w der
than the -1- :

apertured polyneric film The thickpess-6f:- the>eﬁveL 7 will vary from-
l
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METHOD FOR MAKING AN ABSORBENT PRODUCT
HAVING INTEGRALLY PROTECTED ADHESIVE

pield of the Invention

The current invention is directed to abéorbent
products such as panty liners, sanitary napkins,
incontinence pads and the like. More specifically, the.
current invention is directed to a method of making an
absorbent product having positioning adhesive that is
jntegrally p:otected b§ the garment facing surface of the
product,_thereby eliminating the need for release paperl_

gackground of the Invention

Traditionally, absorbent products such as panty
1iners, sanitary napkins and incontinence pads have been
held in place by pressure;sensitive adhesive, typically a
double sided tape or a hot melt type glue, disposed on the
garment facing side of the pad. The pressure sensitive
adhesive holds the pad in place by adhering it to the
crotch of the wearer’s undergarment. The pressure
sensitive adhesive is covered with release paper that
protect the adhesive from dirt and unintended adhesion
during manufacture, packaging and storage. Typically, the
release paper has been coated on one side with a coating,
which may be silicone, that reduces the adherency to the
adhesive of the coated side of the release paper.

Since the release paper must be removed by the
user just prior to application of the product to an
undergarment, its presence creates waste and complicates
the utilization of the product. One approach for
dispensing with the release paper, disclosed in U.S Patent
‘No. 4,475,913 (Hlaban), involves folding an absorbent batt
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absorbent core so as to formthe |ongitudi
in FIG 2, the fluid pervious cove i B¢t sIBEEW UNd tﬁFé’LMQEBETSHEH
pantin 1 fugtlher co
ot b W G EER 97

Eore 8 in a C shaped con- figurati

| ayer 6 of a body fluid inperviousipates:

"barrier." One surface of the barrier Lgrns t he garne

and another surface 11, opposite the garnBnt facing surface,

along its longitudinal edges So as tp crgate-soft-edges for
the product. In so doing, a tentrally disposed cavity is
fofmed-that extends the length of the product. A baffle,

supplied in fluid form, is then extruded into the cavity so
as to conform to it and a pressure sensitive adhesive is
deposited onto the portion of the baffle within the cavity.
According to this reference, no release paper is need
because the adhesive is shielded by the walls of the
cavity. _
'Unfortunately,-this approach suffers from a )
variety of drawbacks. First, the manufacturing process is
complex -- the edges must be folded and maintained in place
during extrusion of the baffle, the amount of film extruded
must be carefully controlled, and the cavity shape must be
maintained in the extruded film. Second, the folding
creates a thick, bulky product, whereas many users prefer a
thin, less obtrusive product. Third, the cavity will
generally be relatively deep, since its walls are
substantially the thickness of the absorbent batt. Such
depth will make it diffichlt for a user to bring the
adhesive into contact with the under-garment unless the
cavity is relatively wide, in which case the adhesive will-
not be adequately protected from unintended contact.
Lastly, this approach limits the location of the adhesive
to the longitudinal center of the product, whereas locating
the adhesive arouna the garment facing surface in a more
dispersed pattern may create a more secure attachment. °
Conseguently, it would be desirable to provide a
method of making an absorbent product having pressure
sensitive p051tlon1ng adhesive in whlch the adhesive was
adequately protected from unintended contact prior -to use
without the need for release paper but that allowed the
user to readily attach the product to an under-garment.
Moreover, it would be .desirable to provide a method of
making such a product without creating undue complexity in
the manufacturing process and in a manner that allowed the
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faces toward the central absorbent 8. —THpel-vi o3

any thin, flexible, body fluid inperngabte ﬁﬁﬁ%ﬁsbﬁ@d
filmfor exanple, polyethyl: ene, pol aronvﬁéﬁEAc%P cel |
normal Iy fluid per- vious material that § been treat ed|
such as inpregnated fluid repellent paper Or non-woven fabric material, or

g flexible foaesiud (5 HOAESLFSRE BFofRASENE YllimnoIRa Ing aners 264

fhat is capable of having depres-
in a variety of patterns.

Summary of the Invention

It is an object of the current invention to
provide a.method of making an absorbent product having
pressure sensitive positioning adhesive in which the
adhesive is adequately protected from unintended contact
prior to use without the need for release paper but that
allows the user to readily attach the product to an ﬁnder-.
garment. It is a further object of the invention to
provide a method of making such a product without creating
undue complexity in the manufacturing process and in a
manner that allows the adhesive to be dispersed around the
garment facing surface in a variety of patterns. These and
other objects are accomplished in a method of applying and
protecting positioning adhesive on an absorbent article
having a fluid impervious barrier having a first surface
forming a garment facing surface of such article and a
second surface opposite said first surface, comprising the
steps of (i) locally deforming portions of said barrier so
‘as to form a plurality of depressions in a pattern on one
of said surfaces of said barrier so as to form a
corresponding raised area in the other one of said surfaces
of said barrier opposite each of'said'denressioné, and (ii)

" depositing an adhesive in a pattern on said first surface
‘of said barrier. : '

In one . embodiment of the method, the barrler has_
a surface opp051te the garment facing surface, and the step
-of forming the plurality of depre551ons comprises formlng
the depre551ons in the surface opp051te the garment fac1ng
surface so as to form the raised areas in the garment
facing surface. In this method, the step of depositing the
"adhesive comprises the step of depositing a portion of the
adhesive on the raised areas and the method further
coﬁprises the'step of inverting the raised areas so as to

'7““““*‘-+~;~‘_~_i'
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sions permanently formed therein, asr fgﬁﬁéﬁ.ﬁmy$$EN | InﬁpLAeamgﬁﬁsmﬁgt I
material for the barrier 6 is Volara e ,ng‘qu;m)lef VO';EEJEE @7
di vi sion of Sekisui Anmerica Corp., L& ik e& M. "&...”m

barrier 6 when forned froma polyneric filmis typlcally :
0.062 inch. Generally, the barrier 6 is agingle sheet of ‘mat eri al havi ng a
width sufficient to formthe garnent facing surface 4 of the

form adhesive containing dépreéssions ‘in the garment facing

surface and raised areas in the surface oppos;te the

garment facing surface.
In ancther embodiment of the method, the barrier

has a surface opposite the garment facing surface, and the
step of forming the plurallty of depressions comprises
forming the depressions in the surface opposite the garment
facing surface so as to form raised areas in the garment
facing surface. In this method, the step of depositing the
adhesive comprises the step of depositing the adhesive
between the raised areas on the garment facing surface.

In another embodiment if the method, the step of
depositing the adhesive comprises the step of depositing a
portion. of the adhesive in each of the depressions and the
step of forming the plurality of depressions comprises
forming the depressions in the garment facing surface of

the barrier.

Brief Descrigtion of the Drawings

Figure 1 is plan view of the'garment facin§ side
of a sanitary napkin according to the. current invention.

.Figure 2 is a cross-section through lines II-II
shown in Figure 1. - |

Figure 3 is a cross-section througﬁ a vacuum
forming plate for forming depressions in the barrier of the
absorbent product shown in Figure 1.

Figure 4 is a- schematic diagram of the portionm of
the production line for making the napkin shown in Figure 1
that applies the adhesive to the barrier using nozzles.

Figure 5a-c are cross-sections shewing the
barrier through three stages of one method of forming the
depressions and applying the adhesive.

Figure 6 is a plan view of the garment facing
side of another embodiment of a sanltary napkln accordlng

to the current invention.
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napkin. Preferably, the barrier ET and“
core 8 'so that it extends around thzl Qf ﬁ@g RERLACEMENE SEEET
configuration so as to prevent |eak fr tHAVC

t he I .
shown in FIG 2. the fluid inpervious barrier 6 is J.0l 8"‘6‘02?@@5&1@7

for example by an adhesive (not shown), around the perineter of the mapk
A pressure sensitive adhesive 10 is dlspd%ed on the garnent facing surface

4 to allow the user to,securely attach
Figure 7 %s a cross-section through. llnes VII-VII

. shown in Figure 6.

Figures 8 and 9 are plan views of the garment
faQing sides of two additional embodiments of the sanitary
napkin according to the current invention.

Figure 10 is a schematic diagram of a portion of
the production line for making the napkin shown in Figure 1
that applies the adhesive to the barrier using a printing
process.

Figure 11 is a transverse cross-section through

another embodiment of the current invention.

Description of the Preferred Embodiment

A sanitary napkin 1 according to the current
inventionr is shown in Figures 1 and 2. The napkin 1 has a
garment facing surface 4, a body facing surface 5, left and
right longitudinally extending sides 2, and front and rear
transverse ends 3. As shown in Figure 2, an absorbent core
8 is disposed between the garment fac1ng 4 and body fac1ng
5 surfaces.

As is known in the art, the absorbent core 8 may
be comprised of a loosely associated absorbent hydrophilic
material such as cellulose fibers, including wood pulp,
regenerated cellulose fibers or cotton fibers, or other
absorbent materials genérally known in the art, lncludlng _
acrylic fibers, polyvinyl alcohol fibers, peat moss or
super-absorbent materials. '

The body facing surface 5, so called because it

is intended to be worn against the body of the user -- is
-formed by a layer 7 of a body~-fluid pervious material,
typically referred to as a "cover." The cover 7 may be

formed from any fluid pervious material that is comfortable
against the skin and that permits fluid to penetrate to the
underlying absorbent core 8, which retains the fluid. The
cover 7 should retain little or no fluid in its structure

to provide a relatively dry surface next to the skin. The
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the napkin 1 to an under-garnent. |njFe—preferret——cabn
pressure senS|t|ve adhesi ve i s of thé'ﬂﬁ§SHEETH&$BEENU
copol yner (i.e., styrene-ethylene- bytylen%&%hﬁﬁﬁﬂua bl dt
way of exanple, the pressure sensitivé adhesrve nay
avail- able from HB. Fuller Co., St. Paté= Mnn.'

- fluid pervious cover 7 may ‘be a flbrous non-woven- fabric
made of fibers or filamerits of polymers such as
polyethylene, polypropylene, polyester or cellulose.
Alternatively, the cover 7 may be formed from an apertured
polymeric film. The thickness of the cover 7 will vary
from approximately 0.001 to 0.062 inch, depending on the
material chosen.

Generally, the fluid pervious cover 7 is a s1ngle
sheet of material having a width sufficient to form the
body-facing surface 5 of the napkin. Preferably, the fluid
pervious cover 7 is longer than the absorbent core 8 so as
to form the front and rear transverse ends 3, respectively,
and wider than the absorbent core so as to form the
longitudinally extending sides 2. As shown in Figure 2,
the fluid pervious cover 7 may extend around the sides of
the core 8 in a C-shaped configuration.

The napkin 1 further comprises a layer 6 of a
body fluid 1mperv1ous material, typically’ referred to as a
“barrler." ‘One surface of the. barrier 6 forms the garment
facing surface 4 and another surface 11, opposite the
garment facing surface, faces towagd the central absorbent
‘8. The impervious barrier 6 may cdmprise any thin,
flexible, body fluid impermeable material such as a
polymeric film -- for example, polyethylene, polypropylene,
or cellophane or a normally fluid pervious material that
has been treated to be impervious, such as impregnated
fluid repellent paper or non-woven fabric material, or a
flexible foam, such as.polyurethane or cross-linked = :
polyethylene, and that is capable of having depressions
permanently formed therein, as discussed further below. A
preferred material for the barrier 6 is'Volara“, available
form Voltek Co., a division of Sekisui America Corp.,
Lawrencé, Mass. The thickness of the barrier 6 when formed

from a polymerlc film is typically only 0.001 to 0.062

N
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sensitive adhesive 10 is appli-ed o thRER@AGED 1 an ot ect (hkggnmz
agHeEsi|

gni nt ended contact prior to use |ﬁ‘ i f Caw
10 is applied in a pattern that allows d|s¢£ete . |

........................

| Generally, &he'barrierls is a single-sheet of"
material having a width sufficient to form theé garment
facing surface 4 of the napkin. Preferably, the barrier 6
is longer and wider than the absorbent core 8 so that it
extends around the sides of the core 8 in a C-shaped
configuration so as to prevent leakage from .the sides of
the napkin. As shown in Figure 2, the fluid impervious
bérrier 6 is joined to the cover 7, for example by an
adhesive (not shown), around the perimeter of the napkin.

A pressure sensitive adhesive 10 is disposed on
the garment facing surface 4 to allow the user to securely
attach the napkin 1 to an under—garment. 1In the preferred
embodihent, the pressure sensitive adhesive is of the hot
melt type, such as an A-B-A block copolymer (i.e., styrene-
ethylene-butylene-styrene block copolymer). By way of
example, the pressure sensitive adhesive may be Fuller HM-
6514, available from, H.B. Fuller Co., St. Paul, Minnesota.

Acdording to the current invention, the pressure
sensitive adhesive 10 is applied to the napkin 1 and
protectéd from unintended contact prior to use in a novel
way. Specifically, the adhesive 10 is applied in a pattern
that allows discrete patches of adhesive to beée distributed
around the garment facing surface 4, as shown in Figure 1,
thereby more stably attaching the napkin 1 to the under- .
garment than if the adhesive were limited to the
longitudinal center line of the napkin or in only a few
discrete 'strips. s C

"According to an'important aspect of the current
invention, each patch of adhesive 10 is disposed within a
depression 9 formed in the barrier 6. In the preferred
‘embodiment, the depressions 9 have a diameter at their
openings in the range of approximately 0.1 to 0.5 inch and
a depth in the range of approximately 0.1 to 0.25 inch.
Placing the patches of adhesive 10 in the depressions 9
causes them to be integrally protected from unintended
contact prior to use by the remaining portion of the
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as shown in FIG 1, thereby nore tablyﬁﬁpt;gé EE@ EﬁﬁL&G
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undergarnent than if the adhesive
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line of the napkin or in only a feM/dlscrekﬁ_strlps
inportant aspect of the current invention. each patch of adhesi ve 10 is

di sposed Wi t Hfi-ra HERY BSR4 Pad DhgedutPabbe4bars ictiathid N dHe el 854 ed

enbodi nent, the ' P e s .
that is between the depressions 9 and that is raised

- lrelatlve to them. To apply the napkin 1, the user merely

removes it -from its wrapper or packagé and then presses the
under-garment against the garment facing surface 4 so that
patches of pressure sensitive adhesive 10 contact the
under-garment. In this regard, the barrier 6 is preferably
sufficiently thin and flexible so that the depressions 9
can be deformed outward to allow the adhesive 10 to contact
the under-garment. In addition, the ﬁiameter of the
depressions 9 is sufficiently large to allow portions of
the under-garment to enter the depressions so as to meet
the adhesive 10. Thus, the good surface contact between
the under-garment and the adhesive required for strong
adhesion is assured. ) -

As can readily be appreciated, the arrangement
discussed above eliminates the need for release paper. The
napkihs can be stacked direétly on top'of one another in a
box or individually wrapped for shipment.and sale to the
user without danger that the adhesive 10 will contact an
adjacent napkin or the wrapping. The napkins can be
stacked so that the garmeht facing surface 4 of one napkin

: rests against the adjacent napkin. Alternatively, each
napkin can be folded so that the garment facing surface 4
on the front half of the napkin is in contact with the
garment facing surface on the rear half of the napkin.

According to an important aspect of the current
invention, the depressions 9, which in the preferred
embodiment are conically shaped, must not only. be flexible
enough to allow them to be deformed outward when the napkin
is pressed against the under-garment,-so as to expose the
adhesive, they must also have sufficient rigidity to. '
prevent them from collapsing so easily that adhesive
contact occurs during shipment or stofage. The inventors
have found that the depressions 9 will have sufficient
rigidity if the barrier is formed from Volara™ having a

_
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depressions 9 have a dianeter at their openlngs in ther
approxi mately 0.1 to 0.5 inch and a t he range of aEBﬁ%&?MﬁﬂéﬁﬁEérl

to 0.25 inch. Placing the patches of e

causes themto be integrally protect 5@t “pri ﬁ%ﬁ?zus
by the remaining portion of the barrFET— aC|nglsurface A that 135,
the portion that is between the depression3®9 and that is rai sed relatlve

to them To a%gk%kgggsnﬁgk %e téﬁa% &¥Btpprox1mately 1/32 to 1(16 inch.

- . The depressions can be further strengthened by pré-molding
the absorbent core 8 so that it has similarly shaped
depressions that support the barrier depressions 9.

.t—"\_

Alternativély, layers of other materials can be bonded or
laminated to the barrier 6 before the depressions are
formed in order to strengthen them. .

In the preferred embodiment, the depressions 9
are created in the barrier 6 by a thermo-forming process.
To this end, the barrier 6 is formed from a flexible
thermoplastic material that can be permanently shaped by
the application of pressure. The thermo-forming may be
accomplished using a vacuum forming plate 13, shown in
Figure 3. The vacuum forming plate 13 has recesses 14
formed ih 'its surface that match the depressions 9 to be
formed in the barrier 6. Passages 15 formed in the plate
13 connect each recess 14 to a vacuum source 24. According
to this method, a flat Strlp of barrler 6 material,
preferably heated to approx;mately its glass transition
temperature, is placed over the surface of the plate 13
with the surface 11 that is opp051te to the garment facing

. surface 4 agalnst the surface of the ‘plate. Sufficient
vacuum is then applied to the plate 13 so that the'portions
of the barrier 6 over the recesses 14 are locally sucked
into the recesses. Such thermo-forming is best done before
strip of barrier material has been cut into individual
barriers. The recesses 14 are sized so that there is®
sufficient deformation in the barrier 6 to form permanent
depressions 9 in the garment facing surface 4.

As shown in Figure 4, after the depressions 9 are
formed, ‘the barrier 6 is moved under a series of adhesive
dispensing nozzles 12 that apply a patch of adhesive 10
into each depression. In the preferred embodiment, each
patch of adhesive 10 has a diameter in the range of
approximately 0.09 to 0.45 inch. If the napkin is to be
folded for packaging, as discussed above, a groove or notch

. This Sheet Has Been Replace
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nmerely renoves it fromits w apperffor—package w@@§é§ﬁﬂﬁ§TSHEEr\
under - gar nent agai nst the garnent .M‘——_—]so t hat quﬂﬁg !
pressure sensitive adhesive 10 con EN Dmﬂ'?h s g@'dil
the barrier 6 is preferably sufficientr ant—lexi bFe—so—that the

depres- sions 9 can be defornmed outward t aIIOM/the adhesive 10 to contact
the under-garment. In addition, the dianeter of the depressions 9 is

sufficientl Yray WA %_esot %ealtlhoew WELONSd OfntHCthe barrier .to. facilitate

-

such folding.
Figures 5a-c shown an alternate method for

thermo-forming the depreSSions 9 in the barrier 6. In this .
approach, the barrier 6 is placed on the surface of the
vacuum forming plate 13 as before except that the garment
facing surface 4 itself is placed against the plate surface
in which the recesses 14 are formed. As a result, a
pattern of depressions 17 is formed in the surface 11
opposite the garment facing surface 4 and corresponding
raised areas 16 are formed in the garment facing surface
opposite each 6f the depressions 17, as shown in Figure Sa.
A patch of adhesivé 10 is then applied on top of each
raised area 16, as shown in Figure 5b. The raised areas 16
are then "inverted -- for example, by placing the surface 11
onto the vacuum forming plate 13 and applying a vacuum that
sucks the raised areas downward into the recesses 14. The
result, as shown in Figure 5c, is the formation of adhesive
containing depressions 9 in the garment facing surface 4,
as before. This approach faciiitates manufacture since
applying adhesive 10 patéhes to the raised areas 16 is .
easier than applying adhesive into the depressions 9 since
the adhesive can be applied by wiping it onto the raised
areas without the need for registration with each
depression.’ L '

Figures 6 and 7 show another embodiment of the
current invention. ~In this' embodiment, a pattern of raised
areas 16 is formed .in the barrier garment facing surface 4
as before. In the .preferred embodiment of this method, the

raised areas are conically shaped and have a diameter in

the range of approximately 0.1 to 0.5 inch and a height in
the range of approximately 0.1 to 0.25 inch. The portions
of--the garment facing surface 4 between the raised areas 16
constitute recessed areas 23. In this approach, the
adhesive 10 is applied to the recessed areas 23 -- for
example, bY applying strips of adhesive 10, as shown in



under-garment to enter the depressi gnFHEPSESET AABRREN 9H§ﬂ§§ﬁ%¥ﬁ@§PSHEEFS

t he good surface contact between the underRepaalERt and'
PRrocFER 4997 1

Fequired for strong adhesion is ass 32 a
arrangenment di scussed above eli m nates th need for re|=i_%phéﬁér_ “The !
napki ns can be stacked directly on top of “Ghe anot her in a box or

i.ndi vi dual | VF%%Q-@e% for shitr?‘rgetntt@ckaspg;d’t&égg Y8€kerve {6 protect

the adhesive prior to use.
- This method allows cons;derable flexibility in

terms of the pattern of adhesive as well as the pattern of
raised areas protecting the adhesive. Figure 8 shows an
embodiment of the napkin produced according to this method
in which the adhesive pattern consists of a single strip_of
adhesive 10 extending along the longitudinal centerline of
the barrler garment facing surface 4 and the raised area
pattern consists of rows of raised areas 16 extending along
the longitudinal edges of the barrier on either side of the
adhesive strip. Figure 9 shows another embodiment, in
which a number of raised areas 15 surround each patch of
adhesive 10 so that the adhesive and raised area patterns
provide a decorative appearance, as well as protect the
adhesive from unintended contact.

As prev1ously discussed with respect to the
depressions 9, in this embodiment the raised areas 16 must
have sufficient rigidity to prevent them from collapsing
during shipment and storage and thereby exposing the '

. adhesive to contact prior to use.

Figure 10 shows another embodiment of the method,
in which a prlntlng process is used to apply the adhesive
pattern to the barrier garment facing surface 4. A
printing belt 18 containing raised areas corresponding to’
the pattern of adhesive 10 to be-applied receives adhesive
from a printing device 25. The printing belt 18 then
transfers the adhesive pattern onto a release belt 19 that
has been coated -- for example, with silicone -~ to reduce
the bond between the adhesive 10 and the release belt 19 so
that the adhesive will adhere to the barrier 6 material '
with greater tenacity than to the release belt. A strip of
barrier 6 material from a roil 21, with its garment facing
surface 4 facing upward, is then passed under the release
belt 19 so that the adhesive 10 pattern is transferred to

the garment facing surface. 5“‘--‘\‘\\\\\\\\
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After the adhesive 10 patteyr has been zpplied,

the barrier 6 material is pasgeéd over the vacuum forming
plate 13. 1In this embodiment, the surface of the forming
plate 13 contains a pattern of recesses 14 that matches
that of the pattern of adhesive applied by the printing and

release belts 18 and 19, respectively.

Accurate

registration between the adhesive 10 pattern and the
pattern of recesses 14 in the forming plate 13 is

accomplished via an electric eye device 13.
eye device 13 emits a beam of light that passes through the

barrier material, which in this embodiment is a clear

plastic £ilm, but not the adhesive 10.

The

electric

The signal from the

electric eye device 13 is used to stop the motion of the
barrier material when the adhesive pattern is in the

correct location over the plate 13 ~- that is,

when each of

the patches of adhesive 10 is disposed above one of the

recesses 14 in the forming plate.
When the barrier material is in place,

then applied to the forming plate 13,

as before,

vacuum is

to create

a pattern of adhesive 10 containing depressions 9 in the

garment facing surface 4,

such as that shown in Figure 5c.

After vacuum forming, the strip.of barrier 6 material is
cut into individual barriers 6 in a cutting station 22.
Aiternatively, the vacuum plate 13 could be disposed above
the barrier strip and the vacuum plate used to create
raised areas in the garment facing surface between the

adhesive, as shown in Figure 7.
Use of the printing method of aoplylng the

adhesive 10 provides great flexibility in terms of the

pattern of the adhesive applied to the barrier garment .
facing surface 4. This flexibility allows the adhesive 10
to be dispersed about the garment facing surface 4 in a
pattern that optimizes the ability of the adhesive to

stably secure the napkin to the undergarment.
the printing method can be utilized in

" In addition,
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contact with the garnment facing sur SHEET¢lAseseEN gl f 1of the na kln i
Accordlng to an-inportant aspect of|lLthe ARMAED nventji on d&@g"gﬁg ____________________ ﬁ
9, which in the preferred enbodi nent areé comrcarty—sHape d__nusp_nnp—aaL»—heJ
fl exi ble enough to allow themto be defed®ed outward when the napkin is

pressed agai nst the under-garnment, so as to expose the adhesive, they
process in order to fOrm and £ill the depressions- -with

that the garnment facing surface 4 L~ re—tront—hal{ th HgymgbgmgnﬁgHEET

adhesive.
Figure 11 shows another embodiment of the

invention in which two adhesives 10 and 26 are applied to
the barrier garment facing surface 4. The adhesive 10 is a
pressure sensitive adhesive, as before, that is applied in
a pattern. The other adhesive 26 ‘is a foaming non-pressure
sensitive type adhesive. Such adhesives, which are
preferably'out;gassed, fpaﬁ up after application to create
areas that are raised above the surface of the pressure
sensitive adhesive 10, as shown in Figure 11. 1In the
preferred embodiment, the thickness of the pressure

- sensitive adhesive 10 pattern is in the range of
approximately 0.002 to 0.006 inch, whereas the thickness of
the non-pressure sensitive adhesive 26 paftern, after the
adhe51ve has foamed up, 1s in the range of approximately
0.003 to 0. 007 inch. After the adhesive 26 has dried, its
raised surfaces are capable of protecting the pressufe
sensitive adhesive 10 from unintended contact prior to usé.
According to the current invention, the adhesives 10 and 26
can be applied using either adhesive nozzles 12, such as
those shown in Figure 4, or a printing method, such as that
shown in Figure 10. However, the printing method has an
advantage since the pressure between the adhesive hozzle
and the surface of the barrier - needed to ensure a clean
stoppage of . flow from the nozzle inhibits the foaming of
the adhesive 26. Also, pressure may be applied to the
pressure sensitive adhesive 10 by means of a contact roller'
to ensure that the non-pressure sensitive adhesive achieves
a greater height.

Although the current invention has been discussed
with reference to a sanitary napkin, the invention is also
applicable to other types of absorbent products, such as
panty liners and incontinence pads. Moreover, although. the
depressions in the barrier have been discussed as having
been thermo-formed, other processes could also be used for
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nmust -al so have sufficient rigidity = )| [0SO :
easily that adhesive contact occur (ﬂm$sggghh i storagg%hmtﬁhEET’
i*nventors have found that the depr=.5|onaE$Lnt 15 q% EER

if the barrier is formed from Vol ara havirg=a—tAi & ranger
approximately 1/32 to 1/16 inch. The depressions can e further
strengt hened by pre-nolding the absorbent core 8 so that it has simlarly
shaped depressions that support the

6

permanently forming depr955|ons in the barrler.
Accordingly, the present invention may be embodied in other
specific forms w;thOUt departing from the spirit or
essential attributes thereof and, accordingly, reference
should be made to the appended claims, rather than to the
foregoing specification, as indicating the scope of the

invention.

___—____’___’_——————’—_—_'
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barrier depressions 9. Alternativel eT 1
bonded or laminated to the barrier § I Jp,qlfscg;%g slBﬁEES| A E%%ﬁ-ﬁ

order to strengthen them In the préf erreﬂgpuhoﬂbnent it he

are cre- ated in the barrier 6 by al\theeno=—FoFF '""T" (zmjfﬁés@@ﬁd
the barrier 6 is forned from.a flexible thernDpIastlc naterlal that can be
per manent |y shaped by the application of PLE&SSUre. The t herno-form ng may

be acconpl i shed

¥What is claimed: _
” 1. A method of applying and protecting -

Positioning adhesive on an absorbent article having a fluig

impervious barrier having a first surface forming a garment
facing shrface of such article and a second surface
opposite said first surface, comprising the steps of:

a) locally deforming portions of said
barrier so as to form a plurality of depressions
in a pattern on one of said surfaces of said
barrier so as to form a corresponding raised area
in the other one of said surfaces of said barrier
opposite each of said depressions; and

b) depositing an adhesive in a pattern.on
said first surface of said barrier.

2. The method according to 1, wherein the step
of forming said plurality of depressions in a pattern in :
' said barrier comprises applyihg'a vacuum to portions of
' said barrier. ' '

3. The method according to 1, wherein said
depressions. are formed in said first surface of said
barrier and said raised areas are formed in said second
surface, and wherein the step of applying adhesive on said
first surface of said barrier comprises depositing said

adhesive within said depressions.

4. The method according to 1, wherein said
depressions are formed in said second surface of said
barrier and said raised areas are formed in said first

surface.

5. The method according to 4, wherein the step
of applying adhesive on said first surface of said barrier
comprises depositing said adhesive between said raised

areas.
is Sheet Has Been Replaced !
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using a vacuumformng plate 13, _shown in EIG 3 Thd MepuscEfiesishger!
13 has recesses 14 forned in its srwé geEfmrSg@é[\p

formed in the barrier 6. Passag 15 %g

recess 14 to a vacuum source 24.}

6 material, preferably heated t 0 "appr oxi - nately Pts gl ass

transition tenper at urg, i sy %d&/ea[céé'&em‘?%féﬁeso‘c whe®ellmithel ZeWg h the

surface 11 that is opp05|te t0
. of depositing said adhesive further comprises the step of

barrier

—+

he depressions 9 t

| 1
e-Prr ab@te 12, 9% ach

HPREED t

depositing said adhesive in a line disposed along said
first surface. .

7.. The method according to 4, wherein the step
of depositing said adhesive onto said first surface of said
barrier comprises depositing said adhesive onto said raised
areas, and further comprising the step of inverting each of
said depressions and said raised areas so as to form
adhesive containing depressions in said first surface of
said barrier and raised areas in said second surface.

8. The method according to 7, wherein the step
of inverting said second raised areas comprises the step of

applying a wvacuum thereto.

9. The method according to 1, wherein said
barrier -is formed from a thermoplastic material,'and
wherein the step of locally deforming portions of said
barrier comprises the step of applying heat and pressure to

said barrier.

10. The method according to 9, wherein the step
of applying heat to said barrier comprises heating said
barrier to approximately its glass transition temperature.

11.. The method according to 1, wherein fhe sEep
of depositing said adhesive in a pattern comprises the
steps of:

a) transferring said adhesive from a
reservoir onto a release surface in said pattern,
said adhesive capable of bonding to said barrier
with greater tenacity than to said release
surface; and | .

—_—
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the garment facing surface 4 agaj-ast=FRe SHTLage\0 —= e
vacuumis then applied to the pl\iaﬂb"&?}HE ‘SEQ‘%. LOCEMENTISHIETE
6" over the recesses 14 are locallly. s sSes
therno-formng i s best done before s I’I% gf barrier Bt 2 ﬁslp@emcut
into individual barriers. The recesses 1&’are sized so that =
sufficient deformation in Lgetpgﬂgfggr‘ngoggyanéygéggggtfpggr§§§aons 9 |n

t he garnent facing surface
release surface unto said bariier in-saiad

pattern.

12. The method according to 11, wherein the step
of transferring said adhesive from said reservoir onto said
release surface comprises printing said adhesive in saiq |
pattern onto a first belt.

13. The method according to 12, wherein the step
of transferring said adhesive from said reservoir onto said
release surface further comprises transferring said
adhesive in said pattern from said first belt onto a second .
belt on which said release surface is formed.

14. The method according to 11, wherein the step
of forming said plurality of depressions in said barrier is
performed after said adhes;ve has been transferred to said

) barrler

15. The method according to 1, wherein the step
of depositing said adhesive is performed using a printing

process.

16. The method according to 1, wherein the step
of depositing said adhesive is performed using adhesive

nozzles.

17. The method according to 1, wherein said
barrier is in the form of a continuous strip of material
when said depressions are formed thereiﬁ, and further
comprising the step of cutting said strip of material into
individual barriers after said depressions are formed.

A
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As shown in FIG 4, after the'depi ~9-are torjel  Ie . Dar T Ter 6 13
noved under a series of adhesive:di s E§H1 B?E':é's q#g'@“%ﬁ’ﬁby%ﬁﬁfa c‘h

of adhesive 10 into each depressiion I ChPet er r Bd odipngng
pat ch of adhesive 10 has a dianeter in the range of a Eﬂ@%?gg?étgﬁﬂggiL
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_18-—

) o 18. A method of mak1ng an. absorbent article

having a fiuia ifipervious” bakrier that’ forms a garment
facing surface of said article, comprzsxng the steps of:

_ a) depositing a pressure sensitive adhesive
in a pattern on said garment facing surface of
said barrier; and

b) depositing a non-pressure sensitive
foaming adhesive in a pattern on said garment
facing surface of said barrier, said non-pressure
sensitive foaming adhesive foaming to a thickne;s
greater than said pressure sensitive adhesive so

as to form areas raised above said pressure

sensitive adhesive.

L //////////////// ~



-8- 0.09 to 0.45 inch. If the napH | oged- f oy 7" UK% ’ téﬁ?ET

di scussed above, a groove or notc : \
barrier to facilitate such fol di n% 2 L&D an alterq:gf d

nthe-. 6 WW%WS“Q, iC
Tng plate 13 as

for therno-form ing the depressions 9

the barrier 6 is placed on the surfg;ﬁ;gf the vacuumfo

bef ore except that the garnment facing surface 4

METHOD FOR MAKING AN ABSORBENT PRODUCT
HAVING INTEGRALLY PROTECTED ADHESIVE

A meth&ﬁ of makKing ‘an absorbent proauct;in which
bressure sensitive adhesive is used to attach the product
to a user’s undergarment. The product does not require
release paper to protect the adhesive from unintended
contact prior to use. The product is made by formlng
depressions in a fluid impervious barrier so as to create
raised areas in the barrier that protect the adhesive. The
depressions may be formed in the garment facing surface of
the barrier and the adhesive applied within the depreSSLOns
so that the raised areas adjacent the depressions protect
the adhesive. Alternatively, the depressions may be formed
in the surface of the barrier opposite the garment facing
surface so as to create raised areas in the garment facing
surface and the adhesive applied adjacent the raised areas.

FIGURE 2

Tbl
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i.tself is placed against the plate §ufi,aGe wci—t-he ,
formed. As a result, a pattern of dgt%'gs Opys H q tRMENT SHEER |
11 opposite the garment facing surftkee --l? AGED espo di ngatrafipc}: reas 16|
are formed in the garnent facing surface oppositTe ail Lhd de {90905 |
17, as shown in FIG Sa. A patch of adhesive 10 is then appl  ed on- =
each raised area 16, as shown in FIG 5bY The raisgd areaS‘916 are th71

inverted, for exanple, by J§l-eei t he y,
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“ surface 11 onto the vacuun1forn1ng plate 13 and apply| Qﬁ#ugnﬁgumET
he resul t

sucks the rai sed areas downwa :
“in FIG 5c, is the formation T&'ﬁ%@ﬁ*&%“ﬁ&ﬁﬁ'ﬁ'\h ng de re l(ﬂ]ln
" gar nent faC|ng surface 4, as a foreR Eopr oah facﬁ = e

since applying adhesive 10 pat ches to _the_rarsed areas 16 is easier than
appl yi ng adhesive into the depressions 9 since theddhesive can be applied
by wiping it onto the raised areas

_Fig.5c
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W|thout the need for registration with each depression_FIGS. _6 and 7 show

anot her enbodi nent of the currenpt=rnventi- S sj&tEtr ild
of raised areas 16 is forned |n| t TidISIBHEHTEHAS BEARN f ,| gtgﬁg‘%"gé@ as
before. In the preferred enbodi ffent oREPhAGER®et hod E P{

- conically shaped and have a di aneter 11 tie 1ange f r?? X1t
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kn this approach, the adhesive 10’ gefelir eces
exarrpl e by applying strips of adrl Eﬁ{?\a@ i%’é%s%h in F [ﬂH%EtB

rai sed areas 16 serve to protect to u T H‘PthO‘d

faC| ng surface 4 between the raised_areas_16 constitute rf g @{
e r g

all ows considerable flexibility in terns af- t he pattern of adhesive-as well

as the pattern of raised areas protecting fshe adhfﬁlve FIG 8 shows an
enbodi ment of the 6
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. Fig.9
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napki n produced accordi ng to thi ich the
consists of a single strip o adiscsHEET 1AS BEFEN ing al
centerline of the barrier ga nt RECLAGED 4 and
pattern consists of rows of rie = ext endi ng
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| ongi t udi nal -1-

METHOD FOR MAKING AN ABSORBENT
PRODUCT HAVING INTEGRALLY
PROTECTED ADHESIVE

FIELD OF THE INVENTION

The current invention is directed to absorbent products
such as panty liners, sanitary napkins, incontinence pads and
the like. More specifically, the current invention is directed
to a method of making an absorbent product having posi-
tioning adhesive that is integrally protected by the garment
facing surface of the product, thercby eliminating the need
for release paper.

BACKGROUND OF THE INVENTION

Traditionally, absorbent products such as panty liners,
sanitary napkins and incontinence pads have been held in
place by pressure sensitive adhesive, typically a double
sided tape or a hot melt type glue, disposed on the garment
facing side of the pad. The pressure sensitive adhesive holds
the pad in place by adhering it to the crotch of the wearer’s
undergarment. The pressure sensitive adhesive is covered
with rclease paper that protect the adhesive from dirt and
unintended adhesion during manufacture, packaging and
storage. Typically, the release paper has been coated on one
side with a coating, which may be silicone, that reduces the
adberency to the adhesive of the coated side of the release
paper.

Since the release paper must be removed by the user just

. prior to application of the product t0 an undergarment, its
presence creates waste and complicates the utilization of the
product. One approach for dispensing with the release paper,
disclosed in U.S. Pat. No. 4,475913 (Hlaban), involves
folding an absorbent bart along its longitudinai edges so as
to create soft edges for the product. In so doing, a centrally
disposed cavity is formed that extends the length of the
product. A baffle, supplied in fluid form, is then extruded
into the cavity so as to conform to it and a pressure sensitive
adhesive is deposited onto the portion of the baffie within the
cavity. According to this reference, no release paper is need
because the adhesive is shielded by the walls of the cavity.

This Sheet Has Been Replaced




REPLACEMENT SHEET -9- edges of {he-harsier—or—e r side ' '
strip.. FIG 9 shows anot her endemrsmHEETm%BEﬁN nunber [oREPACRMENT SHEET
15 surround each pat ch of adhesifve 10R§BLAG|§|P t he ldhesi vgl and | area
patterns provide a decorative appesFan as prot C'Paft?heazacﬁ&m._,,
from uni nt ended cont act . : -2 -

Unfortunately, this approach suffers from a variety of
drawbacks. First, the manufacturing process is complex—
the edges must be folded and maintained in place during
extrusion of the baffle, the amount of film extruded must be
carefully controlled, and the cavity shape must be main-
tained in the extruded film. Second, the folding creates a
thick, bulky product, whereas many users prefer a thin, less
obtrusive product. Third, the cavity will generally be rela-
tively deep, since its walls are substantially the thickness of
the absorbent batt. Such depth will make it difficult for a user
to bring the adhesive into contact with the under-garment
unless the cavity is relatively wide, in which case the
adhesive will not be adequately protected from unintended
contact. Lastly, this approach limits the location of the
adhesive to the longitudinal center of the product, whereas
locating the adhesive around the garment facing surface in
a more dispersed pattern may create a more secure attach-
ment.

Conseguently, it would be desirable to provide a2 method
of making an absorbent product having pressure sensitive
positioning adhesive in which the adhesive was adequately
protected from unintended contact prior to use without the
need for release paper but that allowed the user [o readily
attach the product 1o an under-garment. Moreover, it would
be desirable to provide a method of making such a product
without creating undue complexity in the manufacturing
process and in a manner that allowed the adbesive to be
dispersed around the garment facing surface in a variety of
patterus.

SUMMARY OF THE INVENTION

It is an object of the current invention to provide a method
of making an absorbent product having pressure sensitive
positioning adhesive in which the adhesive is adequately
protected from unintended contact prior to use without the
need for release paper but that allows the user to readily
attach the product to an undergarment. It is a further object
of the invention to provide a method of making such a
product without creating undue complexity in the manufac-
turing process and in 2 manner that allows the adhesive to be
dispersed around the garment facing surface in a variety of
patterns. These and other objects are accomplished in a
method of applying and protecting positioning adhesive on
an absorbent article having a fluid impervious barrier having This Sheet Has Been Replac
a first surface forming a garment facing surface of such | "‘l ,III” I I‘ II




As previously discussed with d ssions 9, in this
enbodi nrent the raised areas 1 W§tsﬂﬁﬁfé4%%5¥:§§ﬂ nt r ' _ TETIT
t hem from col | apsi ng during sHi pnrenBEBKACEP o1 o {and hBERICEY EﬁHSET‘;
adhesive to contact prior to 10 shows anot heff enbodi h
met hod, in which a plroi nting process isdused to apply h@atﬁéaegi‘?@BM'er
to the barrier garnent facing surface 4. A printing

article and a second surface opposite said first surface,

comprising the steps of (i) locally deforming portions of said

barrier 3o as to form 2 plurality of depressions in a pattern

on one of said surfaces of said barrier so as to form a

corresponding raised area in the other one of said surfaces of

said barrier opposite each of said depressions, and (ii)

depositing an adhesive in a pattern on said first surface of

said barrier.

In one embodiment of the method, the barrier has a
surface opposite the garment facing surface, and the step of
forming the plurality of depressions comprises forming the
depressions in the surface opposite the garment facing
surface so as to form the raised areas in the garment facing
surface. In this method, the step of depositing the adhesive
comprises the step of depositing a portion of the adhesive on
the raised areas and the method further comprises the step of
inverting the raised areas so as to form adhesive containing
depressions in the garment facing surface and raised areas in
the surface opposite the garment facing surface.

In another embodiment of the method, the barrier has a
surface opposite the garment facing surface, and the step of
forming the plurality of depressions comprises forming the
depressions in the surface opposite the garment facing
surface so as to form raised areas in the garment facing
surface. In this method, the step of depositing the adhesive
comprises the step of depositing the adhesive between the
raised areas on the garment facing surface.

In another embodiment of the method, the step of depos-
iting the adhesive comprises the step of depositing 2 portion
of the adhesive in each of the depressions and the step of
forming the plurality of depressions comprises forming the
depressions in the garment facing surface of the barrier.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is plan view of the garment facing side of a sanitary
napkin according to the current invention.

FIG. 2 is a cross-section through lines II—II shown in
FIG. 1.

FIG. 3 is a cross-section through a vacuum forming plate
for forming depressions in the barrier of the absorbent
product shown in FIG. 1.

FIG. 4 is a schematic diagram of the portion of the
production line for making the napkin shown in FIG. 1that . o 00 o Replac

applies the adhesive to the barrier using nozzles. “IIII '“I" Ill II
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barrier 6 material with greater tenacity than to the release belt. A strip

of barrier 6 materi alF’IG 5a, 5b and 5c are cross-sections showing the barrier
through three stages of one method of forming the depres-
sions and applying the adhesive.

FIG. 6 is a plan vicw of the garment facing side of another
embodiment of a sanitary napkin according to the current
invention.

FIG. 7 is a cross-section through lines VII—VII shown in
FIG. 6.

FIGS. 8 and 9 arc plan views of the garment facing sides
of two additional embodiments of the sanitary napkin
according to the current invention.

FIG. 10 is a schematic diagram of a portion of the
production line for making the napkin shown in FIG. 1 that
applies the adhesive to the barrier using a printing process.

FIG. 11 is a transverse cross-section through another
embodiment of the current invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A sanitary napkin 1 according to the current invention is
shown in FIGS. 1 and 2. The napkin 1 has a garment facing
surface 4, a body facing surface §, left and right longitudi-
nally extending sides 2, and front and rear transverse ends 3.
As shown in FIG. 2, an absorbent core 8 is disposed between
the garment facing 4 and body facing 5 surfaces.

As is known in the art, the absorbent core 8 may be
comprised of a loosely associated absorbent hydrophilic
material such as cellulose fibers, including wood pulp,
regenerated cellulose fibers or cotton fibers, or other absor-
bent materials generally known in the art, including acrylic
fibers, polyvinyl alcohol fibers, peat moss or super-absor-
bent materials.

The body facing surface 5, so called because it is intended

to be wom against the body of the user, is forrned by a layer

7 of a body-fluid pervious material, typically referred to as

~ a “cover.” The cover 7 may be formed from any fiuid
pervious material that is comfortable against the skin and
that permits fluid to penetrate to the underlying absorbent
corc 8, which retains the fluid. The cover 7 should retain
little or no fluid in its structure to provide a relatively dry
surface next to the skin. The fluid pervious cover 7 may be

a fibrous non-woven fabric made of fibers or filaments of

polymers such as polyethylene, polypropylene, polyester or
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apertured polymeric film. The thickness of the cover 7 wxll

vary from approximately 0.001 to 0.062 inch, depending on
the material chosen.

Generally, the fluid pervious cover 7 is a single sheet of
material having a width sufficient to form the body-facing
surface 5 of the napkin. Preferably, the fluid pervious cover
7 is longer than the absorbent core 8 so as to form the front
and rear transverse ends 3, respectively, and wider than the
absorbent core so as to form the longitudinally extending
sides 2. As shown in FIG. 2, the fluid pervious cover 7 may
extend around the sides of the core 8 in 2 C-shaped con-
figuration.

The napkin 1 further comprises a layer 6 of a body fluid
impervious material, typically referred to as a “barrier.” One
surface of the barrier 6 forms the garment facing surface 4
and another surface 11, opposite the garment facing surface,
faces toward the central absorbent 8. The impervious barrier -
6 may comprise any thin, fiexible, body fiuid impermeable
material such as a polymeric film—for example, polyethyl-
ene, polypropylene, or cellopbane or a normally fluid per-
vious material that has been treated to be impervious, such -
as impregnated fluid repellent paper or non-woven fabric

matenial, or a flexible foam, such as polyurethane or cross-
linked polyethylene, and that is capable of having depres-
sions permanently formed therein, as discussed further
below. A preferred material for the barrier 6 is Volara™,
available form Voltek Co., a division of Sekisui America
Corp., Lawrence, Mass. The thickness of the barrier 6 when
formed from a polymeric flm is typically only 0.001 to
0.062 inch.

Generally, the barrier 6 is a single sheet of material having

a width sufficient to form the garment facing surface 4 of the

napkin. Preferably, the barrier 6 is longer and wider than the

absorbent core 8 so that it extends around the sides of the

‘core 8 in a C-shaped configuration so as to prevent leakage
from the sides of the napkin. As shown in FIG. 2, the fluid

impervious barrier 6 is joined to the cover 7, for example by

an adhesive (not shown), around the perimeter of the napkin.

A pressure sensitive adhesive 10 is disposed on the
garment facing surface 4 to allow the user to securely attach
the napkin 1 to an under-garmeat. In the preferred embodi-
ment, the pressure sensitive adhesive is of the hot melt type,
such as an A-B-A block copolymer (i.e., styrene-ethylene-
butylene-styrene block copolymer). By way of example, the
pressure sensitive adhesive may be Fuller HM-6514, avail- Thls Sheet Has Been Replac:
able from, H. B. Fuller Co., St. Panl, Minn. "ll |||||| Ill “




of adhesive applied by the printi pg, %ngéwehggﬁEple ts

respectively. Accurate registratjon S&E adhesi
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el ectric eye device 13. The electric eye deV| ce 13 em
that passes through the barrier material6 =which in thi
clear plastic film but not the adhesive 10. The signal fromthe electric

eye device 13 is used tg stop the notjon of the barrier material
According to the current invention, the pressure sensitive

adhesive 10 is applied to the napkm 1 and protected from
uninteaded contact prior to use in a novel way. Specifically,
the adhesive 10 is applied in a pattern that allows discrete
patches of adhesive to be distributed around the garment
facing surface 4, as shown in FIG. 1, thereby more stably
attaching the napkin 1 to the undergarment than if the
adhesive were limited to the longitudinal center line of the
napkin or in only a few discrete strips.

According to an important aspect of the current invention,
each patch of adhesive 10 is disposed within a depression 9.
formed in the barrier 6. In the preferred embodiment, the
depressions 9 have a diameter at their openings in the range
of approximately 0.1 to 0.5 inch and a depth in the range of
approximately 0.1 to 0.25 inch. Placing the patches of
adhesive 10 in the depressions 9 causes them to be integrally
protected from unintended contact prior to use by the
remaining portion of the barxier garment facing surface 4,
that is, the portion that is between the depressions 9 and that
is raised relative to them. To apply the napkin 1, the user
merely removes it from its wrapper or package and then
presses the under-garment against the garment facing sur-
face 4 so that patches of pressure sensitive adhesive 10
contact the under-garment. In this regard, the barrier 6 is
preferably sufficiently thin and flexible so that the depres-
sions 9 can be deformed outward to allow the adhesive 10
to contact the under-garment. In addition, the diameter of the
depressions 9 is sufficiently large to allow portions of the
under-garment to enter the depressions so as to meet the
adhesive 10. Thus, the good surface contact between the
under-garment and the adhesive required for strong adhesion
is assured.

As can readily be appreciated, the arrangement discussed
above eliminates the need for release paper. The napkins can
be stacked directly on top of one another in a box or
individually wrapped for shipment and sale to the user
without danger that the adhesive 10 will contact an adjacent
napkin or the wrapping. The napkins can be stacked so that
the garment facing surface 4 of one napkin rests against the.
adjacent napkin. Alternatively, each napkin can be folded so

\
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that the garment facing surfacc 4 on the front half of the
napkin is in contact with the garment facing surface on the
rear half of the napkin.

According to an important aspect of the current invention,
the depressions 9, which in the preferred embodiment are
conically shaped, must not only be flexible enough to allow
them to be deformed outward when the napkin is pressed
against the under-garment, so as to expose the adhesive, they
must also have sufficient rigidity to prevent them from
collapsing so easily that adhesive contact occurs during

shipment or storage. The inventors have found that the -

depressions 9 will have sufficient rigidity if the barrier is
formed from Volara™ having a thickness in the range of

approximately %2 to Yis inch. The depressions can be
further strengthened by pre-molding the absorbent core 8 so

that it has similarly shaped depressions that support the
barrier depressions 9. Alternatively, layers of other materials
can be bonded or laminated to the barrier 6 before the
depressions are formed in order to strengthen them.

In the preferred embodiment, the depressions 9 are cre-
ated in the barrier 6 by a thermo-forming process. To this
end, the barrier 6 is formed from a flexible thermoplastic
material that can be permanently shaped by the application
of pressure. The thermo-forming may be accomplished
using a vacuum forming plate 13, shown in FIG. 3. The
vacuum forming plate 13 has recesses 14 formed in its
surface that match the depressions 9 to be formed in the

barrier 6. Passages 15 formed in the plate 13 connect each:

recess 14 to a vacuum source 24. According to this method,
a flat strip of barrier 6 material, preferably heated to approxi-
mately its glass transition temperature, is placed over the:
surface of the piate 13 with the surface 11 that is opposite to
the garment facing surface 4 against the surface of the piate.
Sufficient vacuum is then applied to the plate 13 so that the
portions of the barrier 6 over the recesses 14 are locally
sucked into the recesses. Such thermo-forming is best done

before strip of barrier material has been cut into individual

barriers. The recesses 14 arc sized so that there is sufficient
deformation in the barrier 6 w0 form permanent depressions
9 in the garment facing surface 4. -

As shown in FIG. 4, after the depressions 9 are formed,
the barrier 6 is moved under a series of adhesive dispensing

'nozzlcs 12 that apply a patch of adhesive 10 into each

depression. In the preferred embodiment, each patch of
adhesive 10 has a diameter in the range of approximately
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plate used to create raised areas in the garnent facing surface between the
adhesive, as shown in
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0.09 to 0.45 inch. If the napkin is to be folded for packaging,
as discussed above, a2 groove or notch may also be thermo-
formed into the barrier to facilitate such folding.

FIGS. 5a-¢ shown an alternate method for thermo-form-
ing the depressions 9 in the barrier 6. In this approach, the
barrier ‘6 is placed on the surface of the vacuum forming
plate 13 as before except that the garment facing surface 4
itself is placed against the plate surface in which the recesses
14 are formed. As a result, a pattern of depressions 17 is
formed in the surface 11 opposite the garment facing surface
4 and comesponding raised areas 16 are formed in the
garment facing surface opposite each of the depressions 17,
as shown in FIG. Sa. A patch of adhesive 10 is then applied
on top of each raised area 16, as shown in FIG. 5b. The
raised areas 16 are then inverted, for example, by placing the
surface 11 onto the vacuum forming plate 13 and applying
a vacuum that sucks the raised areas downward ‘into the
recesses 14. The result, as shown in FIG. 5c¢, is the formation
of adhesive containing depressions 9 in the garment facing
surface 4, as before. This approach facilitates manufacture
since applying adhesive 10 patches to the raised areas 16 is
easier than applying adhesive into the depressions 9 since
the adhesive can be applied by wiping it onto the raised areas
without the need for registration with each depressian.

FIGS. 6 and 7 show another embodiment of the current
invention. In this embodiment, 2 pattern of raised areas 16
is formed in the barrier garment facing surface 4 as before.
In the preferred embodiment of this method, the raised areas
are conically shaped and have a diameter in the range of
approximately 0.1 to 0.5 inch and a height in the range of
approximately Q.1 to 0.25 inch. The portions of the garment
facing surface 4 between the raised areas 16 constitute
recessed arcas 23. In this approach, the adhesive 10 is
applied to the recessed areas 23, for example by applying
strips of adhesive 10, as shown in FIG. 6, so that the raised
areas 16 serve to protect the adhesive prior to use.

This method allows considerable flexibility in terms of the
pattern of adhesive as well as the pattern of raised areas
protecting the adhesive. FIG. 8 shows an embodiment of the
napkin produced according to this method in which the
adhesive pattern consists of a single strip of adhesive 10

_ extending along the longitudinal centerline of the barrier

- garment facing surface 4 and the raised area pattern consists
- of rows of raised arcas 16 extending along the longitudinal
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edges of the barrier on either side of the adhesive strip. FIG.
9 shows another embodimeant, in which a number of raised
areas 15 surround cach patch of adhesive 10 so that the
adhesive and raised area patterns provide a decorative
appearance, as well as protect the adhesive from unintended
contact.

As previously discussed with respect to the depressions 9,
in this embodiment the raised areas 16 must have sufficient
rigidity to prevent them from collapsing during shipment
and storage and thereby exposing the adhesive to contact
prior to use.

FIG. 10 shows another embodiment of the method, in
which a printing process is used to apply the adhesive
pattern to the barrier garment facing surface 4. A printing
belt 18 containing raised areas corresponding to the pattern
of adhesive 10 to be applied receives adhesive from a
printing device 25. The printing belt 18 then transfers the
adhesive pattern onto a release belt 19 that has been
coated—for example, with silicone—to reduce the bond
between the adhesive 10 and the release belt 19 so that the
adhesive will adhere to the barrier 6 material with greater
tenacity than to the release belt. A strip of barrier 6 material
from a roll 21, with its garment facing surface 4 facing
upward, is then passed under the release belt 19 so that the
adhesive 10 pattern is transferred to the garment facing
surface.

After the adhesive 10 pattern has been applied, the barrier
6 material is passed over the vacuum forming plate 13. In
this embodiment, the surface of the forming plate 13 con-
tains a pattern of recesses 14 that matches that of the pattern
of adhesive applied by the printing and release belts 18 and
19, respectively. Accurate registration between the adhesive
10 pattern and the pattern of recesses 14 in the forming plate
13 is accomplished via an electric eye device 13. The electric
eye device 13 emits 2 beam of light that passes through the
barrier material, which in this embodimeant is a clear plastic
film, but not the adhesive 10. The signal from the electric eye
device 13 is used to stop the motion of the barrier material
when the adhesive pattemn is in the correct location over the
plate 13—that is, when each of the patches of adhesive 10
is disposed above one of the recesses 14 in the forming plate.

When the barrier material is in place, vacuum is then
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non- pressure sensitive type adhesive. Such adhesives, which are preferably

out - gassed,

applied to the forming plate 13, as before, to create a pattern
of adhesive 10 containing depressions 9 in the garment
facing surface 4, such as that shown in FIG. Sc. After
vacuum forming, the strip of barrier 6 material is cut into
individual barriers 6 in a cutting station 22. Alternatively, the
vacuum plate 13 could be disposed above the barrier strip
and the vacuum plate used to create raised areas in the
garment facing surface between the adhesive, as shown in
HG. 7.

Use of the printing method of applying the adhesive 10
provides great flexibility in terms of the pattern of the
adbesive applied to the barrier garment facing surface 4.
This flexibility allows the adhesive 10 to be dispersed about
the garment facing surface 4 in a pattern that optimizes the
ability of the adhesive to stably secure the napkin to the
undergarment. In addition, the printing method can be
utilized in a print-embossing process in order to form and fill
the depressions with adbesive.

FIG. 11 shows another embodiment of the invention in
which two adhesives 10 and 26 are applied to the bamier
garment facing surface 4. The adhesive 10 is a pressure
sensitive adhesive, as before, that is applied in a pattern. The
other adhesive 26 is 2 foaming non-pressure sensitive type
adhesive. Such adhesives, which are preferably out-gassed,
foam up after application to create areas that are raised
above the surface of the pressure sensitive adhesive 10, as
shown in FIG. 11. In the preferred embodiment, the thick-
ness of the pressure sensitive adhesive 10 pattem is in the
range of approximately 0.002 to 0.006 inch, whereas the

- thickness of the non-pressure sensitive adhesive 26 pattemn,

after the adhesive has foamed np, is in the range of approxi--
mately 0.003 to 0.007 inch. After the adhesive 26 has dried,
its raised surfaces are capable of protecting the pressure.
sensitive adhesive 10 from unintended contact prior to use.
According to the current invention, the adhesives 10 and 26
can be applied using either adhesive nozzles 12, such as
those shown in FIG. 4, or a printing method, such as that
shown in FIG. 10. However, the printing method bhas an
advantage since the pressure between the adhesive nozzle
and the surface of the bamier needed to ensure a clean
stoppage of flow from the nozzle inhibits the foaming of the
adhesive 26. Also, pressure may be applied to the pressure-
sensitive adhesive 10 by means of a contact roller to ensure

that the non-pressure sensitive adhesive achieves 1&

height.
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of the non-pressure sensitive adhesive B pattern, aftks FOe
foamed up, is in the range of approxi- mately 0.003 to 0.007 inch.

the adhesive 26 has dAit@ugh the current invention has been discussed with
reference to a sanitary napkin, the invention is also appli-
cable to other types of absorbent products, such as panty
liners and incomtinence pads. Moreover, although the
depressions in the barrier have been discussed as having
been thermo-formed, other processes could also be used for
permanently forming depressions in the barrier. Accord-
ingly, the present invention may be embodied in other
specific forms without departing from the spirit or essential
attributes thereof and, accordingly, reference should be
made to the appended claims, rather than to the foregoing
specification, as indicating the scope of the invention.
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1. A method of applying and protecting positioning adhe-
sive on an absorbent article baving a fluid impervious barrier
having a first surface forming a garment facing surface of
such article and 2 second surface opposite said first surface,
comprising the steps of:

a) deforming portions of said barrier so as to form a
plurality of depressions in & pattern on said first surface
of said barrier so as to form a corresponding raised area
in said second surface of said barrier opposite each of
said depressions; and

b) depositing an adhesive within said depressions on said
first surface of said barrier.

- Z. The method according to 1, wherein the step of forming
said plurality of depressions in said pattern on said first
surface of said barrier comprises applymg a vacuum to said
portions of said barrier.

3. The method according to 1, wherein said barder is
formed from a thermoplastic material, and wherein the step
of deforming portions of said barrier comprises the step of
applying heat and pressure to said barrier.

4. The method according to 3, wherein the step of
applying heat to said barrier comprises heating said barrier
to approximately its glass transition temperature.

5. The method according to 1, wherein the step of
depositing said adhesive is performed using a printing
process.

6. The method according to 1, wherein the step of
depositing said adhesive is performed using nozzles.

7. The method according to 1, wherein said barrier is in
the form of a continuous strip of material when said depres-
sions are formed therein, and further comprising the step of
cutting said strip of material into individual barders after
said depressions are formed.

8. A method of applying and protecting posmomng adhe- .
sive on an absorbent article having a fluid impervious barrier ‘
having a first surface forming a garment facing surface of
such article and a second surface opposite said first surface,
comprising the steps of

a) deforming portions of said barrier so as 10 form a
plurality of depressions in a pattern on said second
surface of said barrier, whereby said first surface has
raised areas opposite each and corresponding to said
depressions on said second surface and recessed areas
in remaining portions of said first surface; and This Sheet Has Been Replac
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b) depositing an adhesive on said recessed areas of said
first surface of said barrier.

9. The method according to 8, wherein the step of
depositing said adhesive further comprises the step of depos-
iting said adhesive in a line disposed on said first surface.

10. A method of applying and protecting positioning
adhesive on an absorbent articie having a fluid impervious
barrier having a first surface forming a garment facing
surface of such article and a second surface opposite said
first surface, comprising the steps of:

a) deforming portions of said barrier so as to form a
plurality of depressions in a pattern on said second
surface of said barrier so as to form a comresponding
raised area in said first surface of said barrier opposite
each of said depressions;

b) depositing an adhesive onto said raised areas; and

c) inverting each of said depressions and said raised areas
so as to form adhesive containing depressions in said
first surface of said barmrier and raised areas in said
second surface.

11. The method according to 10, where the step of
inverting said raised areas comprises the step of applymg a
vacuum thereto.

12. A method of making an absorbent article having a
fluid impervious barrier that forms a garment facing surface
of said article, comprising tbe steps of:

a) depositing a pressure sensitive adhesive in a first

pattern on said garment facing surface of said barrier; _

and

b) depositing a non-pressure sensitive foaming adhesive
in a second pattern on said garment facing surface of
said barrier, said non-pressure sensitive foaming adhe-
sive foaming to a thickness greater than said pressure
sensitive adhesive so as to form arcas raised above said
pressure sensitive adhesive and said second pattem
provides sufficient void areas to expose said pressure
sensitive adhesive.
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13. The method according to 12, wherein the steps of
depositing said pressure sensitive adhesive and said non-
pressure sensitive foaming adhesive are performed using a
printing process

14. A method of applying and protecting positioning
adhesive on an absorbemt article having a fluid impervious
barrier having a first surface forming a garment facing
surface of such article and a second surface opposite said
first surface, comprising the steps of:

transferring said adhesive from a reservoir onto a release
surface in a pattern, said adhesive capable of bonding
to said barrier with greater tenacity than to said release
surface; .

transferring said adhesive from said release surface onto
said first surface of said barrier in said pattern; and

deforming portions of said barrier so as to form a plurality
of depressions in said patterm on said first surface of
said barrier so as to form a corresponding raised area in
said second surface of said barrier opposite each of said
depressions;

wherein said adhesive is located in said depressions.

15. The method according to 14, wherein the step of
transferring said adhesive from said reservoir onto said
release surface comprises printing said adbesive in said
second pattern onto 2 first belt. |

16. The method according to 15, wherein the step of
transferring said adhesive from said reservoir onto said
release surface further comprises transferring said adhesive
in said pattern from said first belt onto a second belt on
which said release surface is formed.

17. The method according to 14, wherein the step of
forming said plurality of depressions in said barrier is
performed after said adhesive has been transferred to said
barrier.
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ABSTRACT.

A method of making an absorbent product in which pressure
sensitive adhesive is used to attach the product to a user's
undergarment. The product does not require release paper to
protect the adhesive from unintended contact prior to use.
The product is made by forming depressions in a fluid
impervious barrier so as to create raised areas in the barrier
that protect the adhesive. The depressions may be formed in
the garment facing surface of the barrier and the adhesive
applied within the depressions so that the raised areas
adjacent the depressions protect the adhesive. Alternatively,
the depressions may be formed in the surface of the barrier
opposite the garment facing surface so as to create raised
areas in the garment facing surface and the adhesive applied
adjacent the raised areas.

Figure 2
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METHOD FOR MAKING AN ABSORBENT
PRODUCT HAVING INTEGRALLY
PROTECTED ADHESIVE

FIELD OF THE INVENTION

The current invention is directed to absorbent products
such as panty liners, sanitary napkins, incontinence pads and
the like. More specifically, the current invention is directed
to a method of making an absorbent product having posi-
tioning adhesive that is integrally protected by the garment
facing surface of the product, thereby eliminating the need
for release paper.

BACKGROUND OF THE INVENTION

Traditionally, absorbent products such as panty liners,
sanitary napkins and incontinence pads have been held in
place by pressure sensitive adhesive, typically a double
sided tape or a hot melt type glue, disposed on the garment
facing side of the pad. The pressure sensitive adhesive holds
the pad in place by adbering it to the crotch of the wearer’s
undergarment. The pressure sensitive adhesive is covered
with release paper that protect the adhesive from dirt and
unintended adhesion during manufacture, packaging and
storage. Typically, the release paper has been coated on one
side with a coating, which may be silicone, that reduces the
adberency to the adhesive of the coated side of the release
paper.

Since the release paper must be removed by the user just
prior to application of the product to an undergarment, its
presence creates waste and complicates the utilization of the
product. One approach for dispensing with the release paper,
disclosed in U.S. Pat. No. 4,475,913 (Hlaban), involves
folding an absorbent batt along its longitudinal edges so as
to create soft edges for the product. In so doing, a centrally
disposed cavity is formed that extends the length of the
product. A bafile, supplied in fluid form, is then extruded
into the cavity so as to conform to it and a pressure sensitive
adhesive is deposited onto the portion of the baffle within the
cavity. According to this reference, no release paper is need
because the adhesive is shielded by the walls of the cavity.
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Unfortunately, this approach suffers from a variety of
drawbacks. First, the manufacturing process is complex—
the edges must be folded and maintained in place during
extrusion of the baffle, the amount of film extruded must be
carefully controlled, and the cavity shape must be main-
tained in the extruded film. Second, the folding creates a
thick, bulky product, whereas many users prefer a thin, less
obtrusive product. Third, the cavity will generally be rela-
tively deep, since its walls are substantially the thickness of
the absorbent batt. Such depth will make it difficult for a user
to bring the adhesive into contact with the under-garment
unless the cavity is relatively wide, in which case the
adhesive will not be adequately protected from unintended
contact. Lastly, this approach limits the location of the
adhesive to the longitudinal center of the product, whereas
locating the adhesive around the garment facing surface in
a more dispersed pattern may create 2 more secure aftach-
ment.

Consequently, it would be desirable to provide a method
of making an absorbent product having pressure sensitive
positioning adhesive in which the adhesive was adequately
protected from unintended conract prior to use without the
need for release paper but that allowed the user to readily
attach the product to an under-garment. Moreover, it would
be desirable to provide a method of making such a product
without creating undue complexity in the manufacturing
process and in a manner that allowed the adhesive to be
dispersed around the garment facing surface in a variety of
patterns.

SUMMARY OF THE INVENTION

1t is an object of the current invention to provide a method
of making an absorbent product having pressure sensitive
positioning adhesive in which the adhesive is adequately
protected from unintended contact prior to use without the
need for release paper but that allows the user to readily
attach the product to an undergarment. It is a further object
of the invention to provide a method of making such a
product without creating undue complexity in the manufac-
turing process and in a2 manner that allows the adhesive to be .
dispersed around the garment facing surface in a variety of
patterns. These and other objects are accomplished in a
method of applying and protecting positioning adhesive on
an absorbent article having a fluid impervious barrier having
a first surface forming a garment facing surface of such
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article and a second surface opposite said first surface,
comprising the steps of (i) locally deforming portions of said
barrier so as to form a plurality of depressioas in a pattern
on one of said surfaces of said barrier so as to form a
corresponding raised area in the ather one of said surfaces of
said barrier opposite each of satd depressions, and (ii)
depositing an adhesive in a pattern on said first surfacc of
said barrier.

In one embodiment of the method, the barrier has a
surface opposite the garment facing surface, and the step of
forming the plurahty of depressxons comprises forming the
depressions in the surface opposite the garment facing
surface so as to form the raised areas in the garment facing
surface. In this method, the step of depositing the adhesive
comprises the step of depositing 2 portion of the a¢hesive on
the raised areas and the method further comprises the step of
inverting the raised areas so as to form adhesive containiag
depressions in the garment facing surface and raised areas in
the surface opposite the garment facing surface.

In another embodiment of the method, the barrier has a
surface opposite the garment facing surface, and the step of
forming the plurality of depressions comprises forming the
depressions in the surface opposite the garment facing
surface so as to form raised areas in the garment facing
surface. In this method, the step of depositing the adhesive
comprises the step of depositing the adhesive between the
raised areas on the garment facing surface.

In another embodiment of the method, the step of depos-
iting the adhesive comprises the step of depositing a portion
of the adhesive in each of the depressions and the step of
forming the plurality of depressions comprises forming the
depressions in the garment facing surface of the barrier.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is plan view of the garment facing side of a sanitary
napkin according to the current invention.

FIG. 2 is a cross-section through lines I—II shown in
FIG. 1.

FIG. 3 is a cross-section through a vacuum forming platc
for forming depressions in the barxier of the absorbent

" product shown in FIG. L.

FIG. 4 is a schematic diagram of the portion of the
production line for making the napkin shown in FIG. 1 that
applies the adhesive to the barrier using nozzles. -
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portions of said barrier so as to forma plurality of d
pattern on said second surface of said barrier so as to forma _
corresponding raised area in said first4surface of said barrier opposite

FIG. 5a, 5b and 5S¢ are cross-sections showing the barrier
through three stages of one method of forming the depres-
sions and applying the adhesive,

FIG. 6 is a plan view of the garment facing side of another
cmbodiment of a sanitary napkin according to the current
invention. '

FIG. 7 is a cross-section through lines VII—VII shown in
HG. 6.

FIGS. 8 and 9 are plan views of the garment facing sides
of two additional embodiments of the sanitary napkin
according to the current invention.

FIG. 10 is a schematic diagram of a portion of the
production line for making the napkin shown in FIG. 1 that
applies the adhesive to the barricr using a printing process.

FIG. 11 is a transverse cross-section through another
embodiment of the current invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

A sanitary napkin 1 according to the current invention is
shown in FIGS. 1 and 2. The napkin 1 has a garment facing
surface 4, a body facing surface 5, left and right longitudi-
nally extending sides 2, and front and rear transverse ends 3.
As shown in FIG. 2, an absorbent core § is disposed between
the garment facing 4 and body facing S surfaces.

As is known in the art, the absorbent core 8 may be
comprised of a loosely associated absorbent hydrophilic
material such as cellulose fibers, including woed pulp,
regenerated cellulose fibers or cotton fibers, or other absor--
bent materials generally known in the art, including acrylic
fibers, polyvinyl alcohol fibers, peat moss or super-absor-
bent materials. '

The body facing surface 5, so called because it is intended
to be wom against the body of the user, is formed by a layer
7 of a body-fluid pervious material, typically referred to as
a “cover” The cover 7 may be formed from any fluid
‘pervious material that is comfortable against the skin and
‘that permits fiuid to penetrate to the underlying absorbent '
core 8, which retains the fluid. The cover 7 should retain’
little or no fluid in its structure to provide a relatively dry -
surface next to the skin. The fiuid pervious cover 7 may be -
a fibrous non-woven fabric made of fibers or filaments of
polymers such as polyethylene, polypropylene, polyester or
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cellulose. Alternatively, the cover 7 may be formed from an !
apertured polymeric film. The thickness of the cover 7 will
vary from approximately 0.001 to 0.062 inch, depending on
the material chosen.

Generally, the fluid pervious cover 7 is a single sheet of
material having a width sufficient to form the body-facing
surface S of the napkin. Preferably, the fluid pervious cover
7 is longer than the absorbent core 8 so as to form the front
and rear transverse ends 3, respectively, and wider than the
absorbent core so as to form the longitudinally extending
sides 2. As shown in FIG. 2, the fluid pervious cover 7 may
extend around the sides of the core 8 in a C-shaped con-
figuration.

The napkin 1 further comprises a layer 6 of a body fluid
impervious material, typically referred to as a “barrier.” One
surface of the barrier 6 forms the garment facing surface 4
and another surface 11, opposite the garment facing surface,
faces toward the central absorbent 8. The impervious barrier
6 may comprise any thin, fiexible, body fluid impermeable
material such as a polymeric film—for example, polyethyl-
ene, polypropylene, or cellophane or a normally fluid per-
vious material that has been treated to be impervious, such -
as impregnated fluid repellent paper or non-woven fabric

" material, or a flexible foam, such as polyurethane or cross-
linked polyethylene, and that is capable of having depres- -
sions permanently formed therein, as discussed further
below. A preferred material for the barrier 6 is Volara™,
available form Voltek Co., a division of Sekisui America
Corp., Lawrence, Mass. The thickness of the barrier 6 when
formed from a polymeric film is typically only 0.001 to
0.062 inch. |

Generally, the barrier 6 is a single sheet of material having
& width sufficient to form the garment facing surface 4 of the
napkin. Preferably, the barrier 6 is longer and wider than the
absorbent core 8 so that it extends around the sides of the
core 8 in a C-shaped configuration so as to prevent leakage
from the sides of the napkin. As shown in FIG. 2, the fluid
impervious barrier 6 is joined to the cover 7, for example by
an adhesive (oot shown), around the perimeter of the napkin.

A pressure sensitive adhesive 10 is disposed on the
garment facing surface 4 to allow the user to securely attach
the napkin 1 to an under-garment. In the preferred embodi-
ment, the pressure sensitive adhesive is of the hot melt type,
such as an A-B-A block copolymer (i.e., styrene-ethylene- -
butylene-styrene block copolymer). By way of example, the
pressure sensitive adhesive may be Fuller HM-6514, avail-
able from, H. B. Fuller Co., St. Paul, Minn. _
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According to the current invention, the pressure sensitive
adhesive 10 is applied to the napkin 1 and protected from
unintended contact prior to use in a novel way. Specifically,
the adhesive 10 is applied in a pattern that allows discrete
paiches of adhesive to be distributed around the garment
facing surface 4, as shown in FIG. 1, thereby more stably
attaching the napkin 1 to the undergarment than if the
adhesive were limited to the longitudinal center line of the
napkin or in only a few discrete strips.

According to an important aspect of the current invention,
each patch of adhesive 10 is disposed within a depression 9.
formed in the barrier 6. In the prefecred embodiment, the
depressions 9 have a diameter at their openings in the range
of approximately 0.1 to 0.5 inch and a depth in the range of
approximately 0.1 to 0.25 inch. Placing the patches of
adhesive 10 in the depressions 9 causes them to be integrally
protected from unintended contact prior to use by the
remaining portion of the barrier garment facing surface 4,
that is, the portion that is between the depressions 9 and that
is raised relative to them To apply the napkin 1, the user
merely removes it from its wrapper or package and then
presses the under-garment against the garment facing sur-
face 4 so that patches of pressure semsitive adhesive 10
contact the under-garment. In this regard, the barrier 6 is
preferably sufficiently thin and flexible so that the depres-
sions 9 can be deformed outward to allow the adhesive 10
to contact the under-garment. In addition, the diameter of the
depressions 9 is sufficiently large to allow portions of the
under-garment to enter the depressions so as to meet the
adhesive 10. Thus, the good surface contact between the
under-garment and the adhesive required for strong adhesion
is assured. |

As can readily be appreciated, the arrangement discussed
above eliminates the need for release paper. The napkins can
be stacked directly on top of one anmother in a box or
individually wrapped for shipment and sale to the user’
without danger that the adhesive 10 will contact an adjacent
napkin or the wrapping. The napkins can be stacked so that
the garment facing surface 4 of one napkin rests against the.
adjacent napkin. Alternatively, each napkin can be folded so
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that the garment facing surfacc 4 on the front half of the
napkin is in contact with the garment facing surface on the
rear half of the napkin.

According to an important aspect of the current invention,
the depressions 9, which in the preferred embodiment are
conically shaped, must not only be flexible enough to allow
them to be deformed outward when the napkin is pressed
against the under-garment, so as to expose the adhesive, they
must also bave sufficient rigidity to prevent them from
collapsing so easily that adhesive contact occurs during
shipment or storage.' The inventors have found that the
depressions 9 will have sufficient rigidity if the barder is
formed from Volara™ having a thickness in the range of
approximately Y52 10 Ye¢ inch. The depressions can be
further strengthened by pre-molding the absorbent core 8 so
that it has similarly shaped depressions that support the
barrier depressions 9. Alternatively, layers of other materials
can be bonded or laminated to the barrier 6 before the
depressions are formed in order to strengthen them.

In the preferred embodiment, the depressions 9 are cre-
ated in the barrier 6 by a thermo-forming process. To this
end, the barrier 6 is formed from a flexible thermoplastic
material that can be permanently shaped by the application
of pressure. The thermo-forming may be accomplished
using a vacuum forming plate 13, shown in FIG. 3. The
vacuum forming plate 13 has recesses-14 formed in its
surface that match the depressions 9 to be formed in the
barrier 6. Passages 15 formed in the plate 13 connect each:
recess 14 to a vacuum source 24. According to this method,
a flat strip of barrier 6 material, preferably heated to approxi-
mately its glass transition temperature, is placed over the
surface of the plate 13 with the surface 11 that is opposite to
the garment facing surface 4 against the surface of the plate.
Sufficient vacuum is then applied to the plate 13 so that the
portions of the barrier 6 over the recesses 14 are locally.
sucked into the recesses. Such thermo-forming is best done
before strip of barrier material has been cut into individual .
barriers. The recesses 14 are sized so that there is sufficient
deformation in the barrier 6 to form permanent depressions
9 in the garment facing surface 4.-

As shown in FIG. 4, after the dcprcssxons 9 are formed,
the barrier 6 is moved under a series of adhesive dispensing .-

"nozzles 12 that apply a patch of adhesive 10 into each
depression. In the preferred embodiment, each patch of
- adhesive 10 has a diameter in the range of approximately
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0.09 to 0.45 inch. If the napkin is to be folded for packaging,
as discussed above, a groove or notch may also be thermo-
formed into the barrier to facilitate such folding.

FIGS. Sa-c shown an alternate method for thermo-form-
ing the depressions 9 in the barrier 6. In this approach, the
barrier 6 is placed on the surface of the vacuum forming
plate 13 as before except that the garment facing surface 4
itself is placed against the plate surface in which the recesses
14 are formed. As a result, a pattern of depressions 17 is
formed in the surface 11 opposite the garment facing surface
4 and comresponding raised areas 16 are formed in the
garment facing surface opposite each of the depressions 17,
as shown in FIG. Sa. A patch of adhesive 10 is then applied
on top of each raised area 16, as shown in FIG. 5b. The
raised areas 16 are then inverted, for example, by placing the
surface 11 onto the vacuum forming plate 13 and applying
a vacuum that sucks the raised areas downward into the
recesses 14. The result, as shown in FIG. 5c, is the formation
of adhesive containing depressions 9 in the garment facing
surface 4, as before. This approach facilitates manufacture
since applying adhesive 10 patches to the raised areas 16 is
easier than applying adhesive into the depressions 9 since

the adhesive can be applied by wiping it onto the raised areas
without the need for registration with each depression.

FIGS. 6 and 7 show another embodiment of the current
imvention. In this embodiment, a pattern of raised areas 16
is formed in the barrier garment facing surface 4 as before.
In the preferred embodiment of this method, the raised areas
are conically shaped and have a diameter in the range of
approximately 0.1 to 0.5 inch and a height in the range of
approximately 0.1 to 0.25 inch. The portions of the garment
facing surface 4 between the raised areas 16 constitute
recessed areas 23. In this approach, the adhesive 10 is
applicd to the recessed areas 23, for example by applying
strips of adhesive 10, as shown in FIG. 6, so that the raised
areas 16 serve to protect the adhesive prior to use.

This method allows considerable flexibility in terms of the
pattern of adhesive as well as the pattern of raised areas
protecting the adhesive. FIG. 8 shows an embodiment of the
napkin produced according to this method in which the
adhesive pattern consists of a single strip of adhesive 10
extending along the longitudinal centerdine of the barrier.
garment facing surface 4 and the raised area pattern consists
of rows of raised areas 16 extending along the longitudinal -
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edges of the barrier on either side of the adhesive strip,_FIG.
_9 shows another embodimeat, in which a oumber of raised
areas 15 surround each patch of adhesive 10 so that the
adhesive and raised area patterns provide a decorative
appearance, as well as protect the adhesive from unintended
contact. '
As previously discussed with respect to the depressions 9,
in this embodiment the raised areas 16 must have sufficient
rigidity to prevent them from collapsing during shipment
and storage and thereby exposing the adhesive to contact
prior to use.

FIG. 10 shows another embodiment of the method, in
which a printing process is used 10 apply the adhesive
pattern to the barrier garment facing surface 4. A printing
belt 18 containing raised areas corresponding to the pattern
of adhesive 10 to be applied receives adhesive from a
printing device 25. The printing belt 18 then transfers the .
adhesive pattern onto a release belt 19 that has been
coated—for example, with silicone—to reduce the bond
between the adhesive 10 and the release belt 19 so that the
adbesive will adhere to.the barrier § material with greater
tenacity than to the release belt. A strip of barrier 6 material

- from a roll 21, with its garment facing surface 4 facing
upward, is then passed under the release belt 19 so that the
adhesive 10 pattern is transferred to the garment facing
surface. :

After the adhesive 10 pattern has been applied, the barrier
6 materdal is passed over the vacuum forming plate 13. In
this embodiment, the surface of the forming plate 13 con-
tains a pattern of recesses 14 that matches that of the pattern
of adhesive applied by the printing and release belts 18 and
19, respectively. Accurate registration between the adhesive
10 pattern and the pattern of recesses 14 in the forming plate
13 is accomplished via an electric eye device 13. The electric
eye device 13 emits a beam of light that passes through the
barrier material, which in this embodiment is a clear plastic
film, but not the adhesive 10. The signal from the electric eye -
device 13 is used to stop the motion of the barrier material
when the adhesive pattern is in the correct location over the:
plate 13—that is, when each of the patches of adhesive 10
is disposed above one of the recesses 14 in the forming plate.

When the barrier material is in place, vacuum is then
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applied to the forming plate 13, as before, to create a pattern
of adhesive 10 containing depressions 9 in the garment
facing surface 4, such as that shown in FIG. Sc. After
vacuum forming, the strip of barrier 6 material is cut into
individual barders 6 in a cutting station 22. Alternatively, the
vacuum plate 13 could be disposed above the barrier strip
and the vacuum plate used to create raised areas in the

garment facing surface between the adhesive, as shown in
_HG. 7.

Use of the printing method of applymg the adhesive 10
provides great flexibility in terms of the pattern of the
adhesive applied to the barrier garment facing surface 4.
This flexibility allows the adhesive 10 to be dispersed about
the garment facing surface 4 in a pattern that optimizes the
ability of the adhesive to stably secure the napkin to the
undergarment. In addition, the pnnung method can be
utilized in a print-embossing process in order to form and fill
the depressions with adbesive.

FIG. 11 shows another embodiment of the invention in
which two adhesives 10 and 26 are applied to the barrier
garment facing surface 4. The adhesive 10 is a pressure
sensitive adhesive, as before, that is applied in a pattern. The

. other adhesive 26 is a foaming non-pressure sensitive type
adhesive. Such adhesives, which are preferably out-gassed,
foam up after application to create areas that are raised
above the surface of the pressure sensitive adhesive 10, as
shown in FIG. 11, In the preferred embodiment, the thick-
pess of the pressure sensitive adhesive 10 pattemn is in the
range of approximately 0.002 to 0.006 inch, whereas the

- thickness of the non-pressure sensitive adhesive 26 pattern,
after the adhesive has foamed up, is in the range of approxi-'
mately 0.003 to 0.007 inch. After the adhesive 26 has dried,
its raised surfaces are capable of protecting the pressure.
sensitive adhesive 10 from unintended contact prior to use.
According to the current invention, the adhesives 10 and 26
can be applied using either adhesive nozzles 12, such as

‘those shown in FIG. 4, or a printing method, such as that
shown in FIG. 10. However, the printing method has an
advantage since the pressure between the adhesive nozzle
and the surface of the barmrier needed to ensure a clean
stoppage of flow from the nozzle inhibits the foaming of the,
adhesive 26. Also, pressure may be applied to the pressure
sensitive adhesive 10 by means of a contact roller to ensure:

that the non-pressure sensitive adhesive achieves a greater
~ height. i
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Although fhe current invention has beeri discussed with
reference to 2 sanitary napkin, the invention is also appli-
cable to other types of absorbent products, such as panty
liners and inconmtinence pads. Moreover, although the
depressions in the barrier have been discussed as having
been thermo-formed, other processes could alsc be used for
permanently forming depressions in the barrier. Accord-
ingly, the present invention may be embodied in other
specific forms without departing from the spirit or essential
attributes thereof and, accordingly, reference should be
made to the appended claims, rather than to the foregoing
specification, as indicating the scope of the invention. -
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CLAIMS

1. A method of applying and protecting positioning adhe-
sive on an absorbent article baving a fluid impervious barrier
having a first surface forming a garment facing surface of
such article and a second surface opposite said first surface,
comprising the steps of:

a) deforming portions of said barrier so as to form a
plurality of depressians in a pattern on said first surface
of said barrier so as to form a corresponding raised area
in_said second surface of said barrier opposite each of
said depressions; and

b) depositing an adhesive within said depressions on said :

first surface of said barrier.

Z. The method accordihg to 1, wherein the step of forming -

said plurality of depressions in_said pattern on said first
surface of said barrier comprises applying a vacuum to said
portions of said barrier.

_3. The method according to 1, wherein said barrer is
formed from a thermoplastic material, and wherein the step

of deforming portions of said barrier comprises the step of :

applying heat and pressure to said barrier.

4._The method according to,3, wherein the step of .
applying heat to said barrier comprises heating said barrier

to approximately its glass tramsition temperature.
S. The method according to 1, wherein the step of

depositing said adhesive is performed using a printing

process. |
_6. The method according to 1, wherein the step of

depositing said adhesive is performed using nozzles.
_.Z._The method according to 1, wherein said barrier is in
the form of a continuous strip of material when said depres-

sions are formed therein, and further comprising the step of

cutting said strip of material into individual barrers
said depressions are formed.
_38. A method of applying and protecting positioning adhe-'

sive on an absorbent article having a fluid impervious barrder

having a first surface forming a garment facing surface of
such article and a second surface opposite said first surface,

comprising the steps of

a) deforming portions of said batrier 80 as 10 form a
plurality of depressions in a pattern on said second

surface of said barrier, whereby said first surface has
raised areas opposite each and corresponding to said
depressions on said second surface and recessed areas
.in remaining portions of said first surface; and

i
]
§
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b) depositing an adhesive on said recessed areas of said
first surface of said barrier.

9. The method according to 8, wherein the step of
depositing said adhesive further comprises the step of depos-
iting said adhesive in a line disposed on said first surface.

10. A method of applying and protecting positioning
adhesive on an absorbent article having a fluid impervious
barrier having a first surface forming a garment facing
surface of such article and a second surface opposite said
first surface, comprising the steps of:

a) deforming portions of said barrier so as to form a
plurality of depressions in a pattern on said second
surface of said barrier so as to form a cormesponding
raised area in said first surface of said barrier opposite-
each of said depressions;

b) depositing an adhesive onto said raised areas; and

¢) inverting each of said depressions and said raised areas
so as to form adhesive containing depressions in said
first surface of said barrier and raised areas in said
second surface.

11. The method according to 10, where the step of
inverting said raised areas comprises the step of applying a
vacuum thereto. -

_12. A method of making an absorbent article having a
fluid impervious barrier that forms a garment facing surface
of said article, comprising the steps of:

a) depositing a pressure sensitive adhesive in a y_first

pattern on said garment facing surface of said barrier; .

and

b) depositing a non-pressure sensitive foaming adhesive
in a_second pattern on said garment facing surface of
said barrier, said non-pressure sensitive foaming adhe- .
sive foaming to a thickness greater than said pressure
sensitive adhesive 30 as to form areas raised above said
pressure sensitive adbesive_and said second pattern

provides sufficient void areas to expose said pressure
sensitive adhesive. )

‘R O R
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13. The method according to 12, wherein the steps of
depositing said pressure sensitive adhesive and said non-
pressure sensitive foaming adhesive are performed using a
printing process

14. A _method of applying and protecting positioning
adhesive on an absorbent article having a fluid impervio
barrier having a first surface formin i
surface of such article and a second surface opposite said
first surface, comprising the steps of:

transferring said adhesive from a reservoir onto 2 release
surface i a pattern, said adhesive capable of bonding
to said barrier with greater tenacity than to said release
surface; .

transferring said adhesive from said release surface onto
said first surface of said barrier in said pattern; and

defonming portions of said barrier so as to form a plurality
of depressions in said pattern on said first surface of
said barrier so as to form a corresponding mised area in
said second suxface of said barrier opposite each of said
depressions;

wherein said adhesive is located in said depressions.

_15. The method according to_14, wherein the step of
transferring said adhesive from said reservoir onto said
release surface comprises printing said adhesive in said
second pattern onto a first beit.

16. The method according to 15, wherein the step of
transferring said adhesive from said reservoir onto said
release surface further comprises transferring said adhesive
in said pattern from said first belt onto a second belt on
which said release surface is formed.

17. The method according to 14, wherein the step of
forming said plurality of depressions in said barrier is
performed after said adhesive has been transferred to said
barrier. :

* * K ok x | _
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ABSTRACT.

A method of making an absorbent product in which pressure
sensitive adhesive is used to attach the product to a user's -
undergarment. The product does not require release paper to
protect the adhesive from unintended contact prior to use.
The product is made by forming depressions in a fluid
impervious barrier so as to create raised areas in the barrier
that protect the adhesive. The depressions may be formed in
the garment facing surface of the barrier and the adhesive
applied within the depressions so that the raised areas
adjacent the depressions protect the adhesive. Alternatively,
the depressions may be formed in the surface of the barrier
opposite the garment facing surface so as to create raised
areas in the garment facing surface and the adhesive applied -
adjacent the raised areas.

Figure 2
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