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The invention relates to the art of manufacturing,
structures for absorbing body exudate. More specifically, |
the invention relates to a disposable absorbent product
including a secondary liquid-cofxtainment strecture for
intercepting stray liquid droplets that leeking past .the
side edges of the 'absor_bent product. |

 BACKGRO '

Experimental procedures conducted on sanitary napkin
designs have demonstrates that product failures can often
be traced to the inability of the cover layer that
contacts the perineal region of the wearer to capture on
contact the discharge of body exudate. If liquid is
allowed to remaih on the cover layer for an extended
period of time droplets are likely to run-off on the
surface of the cover layer and leak paet the edge of the
sanitary napkin. | The precise point of leakage depends
primarily upon the posture of the wearer; when she lies
horizontally, the gravitational forces induce the liquid
to travel longitudinally _en the sanitary n&pkin and to
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_accunulate on the-rear longitudinal end-'p'ortionQ_ To avoid -
saturati.on and overflow 1eakage at “that area ‘. products- L

wit:h improved absorbency at the critical s:.te have been

developed during the past recent years. An example is the

sanxtary napkin available from Johnson & Johnson Inc.

~under the trade designation STAYFREE PRIMA Ultra Thin/Long |

Maxi. 'rhis product features a long body that

progressively widens toward the rear so as to offer an

increased liquid-acquisition surface area.

In contrast, sanitary napkins designed primarily for
daytime leak mostly at the sides ‘because the posture of
the | wearer is such that the liquid has a propensity to
accumulate in the central area of the .napkin that is
reduced in width due to compressive loading exerted by the
thighs. As a consequence, a much smaller surface area is
made available to .the liquid for penetrating the absorbent

structure.

In theory, the incidence of product failure at the
side edges could be reduced by increasing the width of the
sanitary napkin. However, this solution is marginal at
best because the added material will negatively affects
the comfort potential of the product by creatin_g undue
pressure against the thighs. 1In addition, regardless on

any comfort issues, the width increase is unlikely to
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-surface area.

' An object of the invention is a disposable absorbent
prcduct as a canitary napkin, é diaper, cn adult
disposable brief or an urinarf pad, among others,
offering an enhanced protection'agaihst leakage at the

side edges.

As embodied and broacly described herein, the
invention provides a disposable absorbent product,
comprising:

= an absorbent core;

- a liquid-impervious layer underneath said
absorbent core for preventing body exudate entrapped in
said absorbent core from egressing therefrom;

- a secondary liquid-containment structure,

including:

a) a reservoir zone positioned underneath

said liquid-impervious 1ayef;
b) a pair of liquid-acquisition zones

' bringiabout_any'ﬁatefial-iiproveméqﬁ'in leakage protection -
' because the latefal compression by the thighs would'stillc;
j-_reduce by a great.measure the eftective 1iquid-acquisition'

located in adjacency to respective side edges of said-
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disﬁosable " absorbent prqtiuct, said __._.liquid:-:a:cquisitior'\ -

. zones being in liquidécomnnica.ﬁive_ t'elétidnsh_ipj with said

i'e_servoir zone, 'wheréby said 'liquid-acq'ui_'sitiph_ zones are

capable of ihtércepting -~ body __'_exudat'e_-'_ieaki_nq' past s&id |

side edges and then transfer the body _exudaté to said

reservoir lay_er' for permanent sto_ragé.

The advantages of this absorbent ~structure are
immediately apparent. Droplets of menstrual liquid that
leak past the side edges of the sanitary napkin are
collected ,.by- the | liquid-?acquisition zones and then
transferred to the reservoir zone for permanent storage.
Accordingly the incidence of failure bf the sanitary
napkin is significantly dimitiished.

The expression "liquid—acqﬁis_ition ‘zones located in
adjacency to respective side edges..." appearing in the
specification and claims is intended to mean that the
liquid-acquisition zones are positioned close enough to
the side edges so as to intercept body exudate that may
leak past the side edges. In one emi)odiment, thé liquia-

acquisition zones project beyond the side edges to catch

falling drops of body exudate. For applications designed

to handlé body exudate of more viscous nature, such as

menstrual 1liquid, the liquid-,acqgigition zones may be

flush with the side edges or slightly recessed from the

-.." -
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side edges. Note that most viscous "liim.id's' develop a

~ strong interfacial tension with the supportmg substrate.

COnsequently, a menstrual 1iqu1d runoff on the cover 1ayer "

of a saﬁitary napkin will have a tendency to accumulate on
the side edge or imediately underneath (on the llquid-
impervious layer), rather than immediately drlpping off.
Thus, a slightly recessed liquid-acquisition sone' will
still establish contact with the escaping liquid.

In a preferred embodiment, the secondary 1liquid
containment structure includes an elongated strip of
absorbent material, such as a non-woven fabric, laminated
with a film of plastic material. The film of plastic
material constitutes a berrier' layer for preventing___ ;I.iquid
entrapped in the absorbent strip from -s‘tainin;\ the
undergarment of the wearer. The longitudinal end portions
of the elongated absorbent strip constitute the liquid-
acquisition zones provided to capture droplets of body
exudate leaking past the side edges of the disposable
absorbent product. Most preferably, the 1liquid-
acquisition zones are sufficiently long to form tabs that
can be folded about the edges of the undergarment and
adhesively secured to the garment facing surface of the
undergarment, thus stabilizing the disposable absorbent

product against the perineal region of the wearer.

]
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as 'enibodied '.and : brcad'lﬁ 'descriﬁed""".here’in, | ihe -
invention further provides a disposable sanitary napkin,
comprising- | '

- a liquid-pervious cover | layer for contacting a
] perineal region of the wearer:
- an absorbent core. underneath sa:.d liquid-pervious
cover layer;
- a iiquid—impervious -layer underneath_ 'said absorbent
core for preventing body exudate entrapped in said
10 absorbent core from egressing therefrom;

- a secondary liquid containment structure including
an elongate strip of absorbent material mounted underneath
said liquid-impervious layer, said strip of absorbent
material being oriented generally transversally to a

15 longitudinal axis of said disposable sanitary napkin and
projecting beyond reepective side edges of said disposable
sanitary napkin to form liquid-acquisition zones for
capturing body exudate leaking past either one of said
side edges, a portion of said strip of absorbent material

20 inﬁermediate_' said liquid-acqui.s.ition zones constituting a
reservoir area for collecting body exudate | taken-up by

said liquid-acquisition zones.
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- _Figui:e 1 is '_a .-_.fra,'gm.entary_ tOp plan- View Of a |

sanitary napkin in accordance with the invention;

- pigﬁre_ 2 is a fragmentary | top plan view of a

sanitary napkin in accordance with a _variant; and

- Figure 3 a top plan view of a 'sanitary napkin in

accordance with a further variant.

Identical or similar components throughout the

drawings are designated by the same reference numeralé.
DE CR PTIO P IM

The present invention provides a disposable absorbent
product such as a sanitary napkin, a diaper, an adult
disposable brief or a urinary pad, among others, featuring
a secondary liquid containment .structure for intercepting
small amounts of body exudate that may leak past fhe side
edges of the disposable absorbent product and cause stains

on the wearer’s undergarment.

Figure 1 illustrates a sanitary napkin embodying the
principles of this invention. The sanitary napkin is

-7 -
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designated compfehénsively'by thé referéhéginumeral'io and'_:
:cdhprises.a liquid-ﬁerheablé éévér-layér izfthaﬁ_ih use :1
contacts the perineal reqion of the wearer.i Theféover. ;
1ayer 12 is ‘made of a fibrous material, such as a non-"
S woven fabric. Alternatively, an apertured polymeric filn.
 can be used. Underneath the cover layer 12 is provided an
lébsorbent'core 14 designed to collect the discharge_of
- body exudate deliﬁered .on the cover layer 12.  The
absorbent éore 14 may be of any suitable constr\;ction
10 designed to meet the absorbency requifements of the
sanitary napkin 10. Most preferably, the absorbent core
14 is a multi-layered structure comprising an upper
transfer iayer in an intimate fluid communicative
relationship with a lower reéervoir layer. The transfer
15 layer i# a highly porous strhcture capable of fast liquid
" acquisition, thus enabling the sanitary napkin 10 to
capture on contact a discharge of body exudaté. Oon the
other hand, the reservoir layer has a much finer porosity
so the liquid tempbrarily held in the transfer layer is
20 induced to migrate in the reservoir layer under the effect

of capillary éttraction, where it is permanently stored.

- Underneath the absorbent core 14 is provided a
liquid-impervious layer 16 made of polyﬁerié film such as

25 polyethylene. The purpose of the liquid-impervious layer
16 is to prevent body exudate entrapped in the absorbent
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 core 14 froniegreséing thé_garment'facing'suf:ace_the:

-éanitary_napkin 10. .

| The cover layer 12 and the liquid-impervious layer 16
are joined to one another for ‘the purpose of completely
enclosing the absorbent_core 14(. upst_preferably, the
joint is made by thermally bonding the cover layer 12 and
the liquid-impervious layer 16 along a continuous seal
line 18 that extends slightly inwardly of the peripheral

edge of the sanitary napkin 10.

The sanitary napkin 10 is characterized by a
secondary liquid-confainment structure 20 provided to
capture stray droplets of menstrual liquid that leak past
the side edges of the napkin 10 and may, if allowed to
escape, stain the undergarment of the wearer. The liquid
containment structure 20 includes an elongated strip 22 of
fibrous material extending underneath the 1liquid-
impervious layer 16. The material of choice for
manufacturing the absorbent strip 22 is a non-woven fabric

made of natural or synthetic fibers that are preferably

hydrophillic, such as cellulose fibers, rayon fibers or

cotton fibers. It is also possible to use an apertured
polymeric film rather than a fibrous medium.

SEEN
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 The absorbent"strip" 22 :'I..s' '1am'inated--with a barrier o

layer 24 made of suitable liquid-impervious ‘material.

Polyethylene is a suitable meterial_.. The barrier layer 24 |
is co-extensi‘ie with_t_he_ ebsorbent s_trip 2_2 to prevent the |
1iquid in stora_ge ‘therein from entering in contact with

'the user’s undergarments. In a 'preferred mode of

construction, the lqngitudinal__extremities of the barrier
layer 24 are folded over the absorbent strip 22, providing

two longitudinally extending narrow bands 26 and 28 in

‘overlaying relationship with the absorbent strip 22.

Continuous heat-seal lines 30 and 32 unite the barrier
layer 24 and the absorbent strip' 22 in a f\mctienal whole.
It will be apparent that the heat-sealing operation
requires the presence in 'i:he absorbent strip 22 of
material that can be reduced to a plastic state by the
application of heat, such as low melt polymeric fibers or
thermoplastic binder. Such thermobondable compqnent also
has the advantage of consolidating the fibrous network by
establishing a multiplicity of internal inter~fiber bonds

during the heat-sealing operation.

The secondary liquid-containment structure 20 is

secured to the ligquid-impervious layer 16 by transversely

extending heat-seal lines 34, 36 (with respect to the
longitudinal axis of the sanitary napkin 10) that are
coincident with the heat-seal lines 30 and 32. In a most
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preferred embodinent the a heat-seal lines 30, 32 and 34, '

36 are formed in : a _ single operation 'so "as . to-

sinultaneously ‘bond the barrier layer 24 to the absorbent _

- strip 22 and the entire liquid-containnent structure 20

the liquid-impervious layer 16.

The above described arrangement has the effect of

separating the absorbent strip 22 in. two functional_

elements namely a reservoir zone that extends underneath |

the sanitary napkin 10 and a pair of liquid-acquisition -

' zones located in the _vicinity of the respective side edges

of the sanitary napkin 10. It will be apparent that the
reservoir zone functions as a independent and self-
contained absorbent component . totally isolated from the

main absorbent core 14 by the liquid-impervious layer 16.

Note the presence of an uninterrupted capillary path
from each liquid-acquisition zone toward the reservoir
zone that allows liquid collected by either one of the
liquid-acquisition zones to migrate toward the reservoir
zone where it is confined between two layers of impervious
material (the liquid impervious layer 16 and the barrier
layer 24) so as to remain :lsolated from the user's
undergarment and skin. The pattern of heatssealing lines

used for joining the liquid-containment structure 20 to

the liquid-impervious layer 16 is of importance with

-11 -
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regard 'to' the:._.- 1ntegrit§ "ot: this 'capillaﬁ pathway.- | For
1nstance, a ' continuous ‘seal line that | extends 8
transversally with relation to the liquid-absorbent atrip-'__
22 should be. avoided because it may have the eftect of

creating a barrier to the migration of liq\xid toward the

' reservoir zone. The ‘most preferred sealing. pattern

includes a pair of bonding sites,. such as the heat-seal
lines 32, 34 that are in a spaced apart relationship.
With this arrangement, liquid absorbed by the liquid-
acquisition zones is transferred to the reservoir layer by

migrating between the bonding sites.

To induce the 1liquid collected by the 1liquia-
acquisit:.on zones to travel longitudinally on the strip 22
and thus migrate toward the reservoir zone, longitudinal
densification lines 38 are provided on the absorbent strip
22. The densification lines 38 are essentially strip-like
areas where the fibrous matrix ha.s been mechanically
compacted to create a network of reduced pore size that

provides a preferential 'liquid pathway. ,

In the embodiment illustrated in Figure 1 the
longitudinal end portions of the 1liquid-containment
structure 20 are extended to a significant degree beyond
the side edges of the sanitary napkin 10 to form tab
structures that can be —tolded about the edges of the

]
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undergarment to stabilize the sanitary napkin 10 aqainst
: the perineal region of the wearer.- At this end, adhesive
zones 40 (shown in dotted lines) are provided on the :
barrier layer 24 to releasably bond the longitudinal end T
5  portions of the absorbent strip 22 that are in a folded. |
condition to the garment facing surface of the wearer' .
underpants. In. this embodiment, the liquid-containment.
: structure 20 provides a structural function by enhancing
the stability of the sanitary napkin 10 in addition to the

10 -  leakage protection feature.

Figure 2 illustrates a variant of the sanitary napkin

10. The difference with the previously described
embodiment resides in that the liquid-containment

15 structure is significantly reduced in length and no longer
provides a stabilization activity. Here, the absorbent

strip 22’ extends beyond the side edges of the sanitary
"napkin by a short distance, in the order of a few
millimeters. In a further variant the longitudinal

20  extremities of the absorbent strip 22’ may be flush with
the side edges of the sanitary napkin, as shown in Figure

3, or even slightly recessed (not shown in the drawings).

It should be pointed out that. the liquid-containment
structure is not intended to be a high capacity device as

25 in practice it will be required to handle but a few
droplets of menstrual liquid at a time. Since ,nenstrual

- 13 -
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liquid is° ‘a highly viscons media it dereiops a
comparatively high interfacial tension with the supporting

: substrate. ) Acoordingly ¢ when a drop of menstrual liquid

. that travels in a transverse direction on the cover layer

12 reaches the side edge of the sanitary napki.n the
interfaoial tension will prevent it from freely dropping
off. Rather,__ the drop will have a tendency to remain

- suspended from the side edge which then br_ings it in

contact with the liquid acquisition zone even when the
liguid-acquieition zone 1is in a somewhat recessed

condition with relation to the side edge.

The following test conducted on sanitary napkins
embodying the principles of this invention demonstrates

the wusefulness of the secondary 1liquid-containing

" structure in reducing the incidence of failures as a

result of side leakage.

Six sanitary napkin samples were prepared for the

purpose of the test, along with a control sample. The

‘control sample is a sanitary napkin available from Johnson

& Johnson under the brand designation STAYFREE PRIMA MAXI
without tabs. Samples 1, 2 and 3 are control samples

modified by attaching to the liquid-impervious layer a

. 1iquid-containment structure that extends beyond each side

edge of the sanitary napkin by a distance of 3 millimeters

- 14 -
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(mm) . _ '-’l'he-- resulti'ng" 'structure ' 15. identical to the

absorbent strip of the liquid-containment structure is

made from absorbent material available from Walkisoft

cOrporation under the brand designation WAKISOFT. | This

_material is a blend comprising cellulosic fibers and
bin_def in a ratio 4/1 respectively, by weight. The basis -
weight of the absorbent strip is of 48 grams per square

meter (g/m?). = The absorbent strip used in sample 2 is

-increased to 97 g/m’. Sample 3 uses an absorbent strip

made of ma.terial available from James River Corporation
under the brand name AIRTEX. This material includes
cellulosic fibers (82% by wei;ght) and latex binder (18% by
weight) and it has a basis weight of 120 q/b’.

Samples 4, 5 and 6 are identical to samples 1, 2 and
3 respectively, except that 'the 1liquid-containment
structure is cut shorter so it is totally flush with the
side edges of the sanitary napkin, as shown in Figure 3.

The test procedure consist of placing the side edge
of the sample oriented at 45 degrees in contact with a
horizontally exten&ing giass plate. One cubic centimeter
of synthetic menstrual liquid without protein (viscosity
of-s centipoise) is delivered with a syringe at the linear

il

embodiment depi.cted in Figure 2. . In sample 1 the

 identical to sample 1 except that the basis weighb_ is .

| 'm-_ 2
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'acquisition zone. - Atter 20 seconds the liquid on the
glass plate is wiped with absorbent paper. The  wetted -
absorhent paper is weighed and " the dry weight is'7'

lace

]

_interface sample/qlass plate, in the region of the liquid—i_'

subtracted from the measured value to deternine the weightti

of the liquid.uptake. This value is then subtracted from
the weight of the total liquid discharge (1.064 grams) to
determine the amount of liquid taken up by the liquid-

containment structure.

The results are summarized in the following table

Sample 1

Sample 2 1.03

Sample 3 1.03

Sample 4 1 1.05

Sample 5 1.03

Sample 6 1.05

Control ' - Virtually nil

- 16 -
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: 'rhe test clearly shows that ‘the 1iquid-containnent

structure was capable of absorbing in all six cases

(samples 1 to 6). almost the entire liquid. discharqe

simulating the side failure. ‘In contrast, the control_ was

totally unsuccessful- in contaiuing the 'liquid discharg_e._

'lfhe. scope of the f:resent_ invention is not limited by

the description, examples and suggestive uses herein, as

modifications can be made without departing from the

spirit of the invention. Thus, it is intended that the

present application covers the modifications and
variations of this invention provided that they come
within the scope of the appended claims and their

equivalents.

- 17 -
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'_ I P A disposable absorbent product, comprising.
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R ‘an absorbent core; _ _
- a liquid-impervious layer underneath said o
absorbent core for preventing body ‘exudate entrapped in
said absorbent core from egressing therefrom;
. a secondary liquid-containment_ structure,
including:
a) a reservoir zone positioned underneath
said liquid-impervious layer;
| b) a pair of 1liquid-acquisition zones
located in adjacency to respective side edges of said
disposable absorbent product, said liquid-acquisition
zones being in liquid-communicative relationship with said
reservoir zone, whereby said liquid-acquisition zones are
capable of intercepting body exudate leaking past said
side edges and then transfer the body exudate to said

reservoir layer' for permanent storage.

2. | A disposable absorbent product as defined in claim 1,
wherein each said liquid-acquisition zone is positioned
underneath the respective side. edge, whereby body exudate
leaking past either one of said side edges _under the.

-iB-_
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'-effect of gravity is captured by the respective liquid- e

-acquisition zone.

3. A disposable absorbent product as defined in claiu 1,
wherein - each said liqu_id-acquisition zone .-e_xtends_

laterally bey'orid the respective: cide, edge.

4. A disposable absorbent product as defined in claim 1,
wherein each said liquid-acquisition zone is generally

flush with the respective side edge.

5. A dis;iosable abeorbent product .as defined in claim 1,
comprising a capillary continuum between said liquid-
acquisition zones and said reservoir zone, said capillary
continuun allowing body exudate intercepted by said
liquid-acquisition zones to trafrel by capillary action

toward said reservoir zone.

6. A disposable absorbent product as defined in claim 1,

_coinprising a layer of porous material underneath said

liquidéimpervious 'layer, an end portion of said layer of
porous material constituting one of said 1liquid-
acquisition zones, an area of said layer of porous
material contiguous with said end portion constituting

said reservoir zone.

- 19 -
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_reservoir zone from egressing therefrom.

11T T . ', '”‘?°"'-’? oo cM-e4-
7." A dispoeable' a_b_sorbent .pro.doot. as_de’fined_ _in olain .6, '
" comprising a barr_ie'r_layer underneath_ said'.layer of porous_':_j -

| material for | pre%lenting' ‘body ex\id_ate' entrapped in said '

8. A disposahle absorbent product as defined in claim 6, .

wherein said layer of porous material extends generally

transversally to a longitudinal axis of said disposable

absorbent product.

9. A disposable absorbent product as defined in claim 6,
wherein said layer of porous material inclodes a localized
area of reduced average pore size extendihg from one of
eaid liquid-acquisition zones l:oward said reservoir zone,
said 1localized area of reduced average pore size
manifesting a high capillary attraction to induce liquid
captured by said one liquid-acquisition zone to migrate

toward said reservoir zone.

io. A disposable absorbent produot as defined in claim 9,

vherein said layer of porous material includes a densified

region forming said localized area of reduced average pore

size.

i
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| 10, comprising a plurality ot densified regions extending

_ longitudinally on said layer -of porous naterial.

12. A di-spbs'able absorbent_ product as'.d'ef_ined in clailmﬂs, _

wherein said’ layer of po’r@t_xs .' material. includes fibers

selected f_rom' the group consisting of cellulosic fibers,

rayon fibers and cotton fibers..

13. A disposable absorbent product as defined in claim 6,
wherein said layer of porous material is a non-wdven

fabric.

14. A disposable absorbent ptbduct as defined in claim 6,
wherein said layer of porous material is an apertured

polymeric film.

15. A disposable absorbent product as defined in claim 5,

wherein said liquid-containment structure is bonded to
said liquid-impervious layer at two sites in a spaced
apart relationship.

16. A disposable absorbent product as defined in claim

15, wherein said capillary cont_:inuﬁn passes between said

sites.

,wmwmmw    ;gmm”mmﬂ ;

S 11. A -disposahle absorbént"pto&uét' as ""defi'-ned in clai- .
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. 17. A disposable absorbent product as defined in claim 7,.-'
wherein said barrier layer is folded over each -
: 1ongitudina1 edge ot said layer of porous naterial to torn: )
- a pair of bands overlying a top surface of said layer ot' S

porous material, each_ sa_id band being ‘bonded to - sa_id' -

liquid-impervious layer.

18. A disposable absorbent product as defined in claim
17, wherein said bands are thermally bonded to said

liquid-impervious layer.

19. A disposable absorbent product as defined in clainm 1,
wherein said secondary 1liquid containment. .structure
includes projections extendiné laterally beyond respective’
side edges of the disposable absorbent product, said
projections being foldable about edges of an undergarment

to eénhance a stability of said disposable absorbent

product.

20. A disposable absorbent product as defined in claim
19, wherein said projections have 2zones covered with
adhesive for releasably bonding said projections to a

garment facing surface of the undergarment.

21. A disposable absorbent product as defined in claim 1,

wherein said disposable absorbent product is selected from
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_the group consistinq of sanitary napk:ln, diape_r,_ edult

'diSposable brief and urinary pad._._ .

- -'22. A disposable absorbent product as defined in clain‘
19,_ wherein said disposable absorbent product is a

‘sanitary napkin.

23. A disposable sanitary napkin, comprising:

- a liquid-pervions cover layer for contacting a

perineal region of the wearer: |

. = an absorbent core underneath said 1iquid-pervious

cover layer; |
- a liquid-impervious layer underneath said absorbent
core for preventing body exudate entrapped in said

absorbent core from egressing therefrom;

- a secondary ligquid containment structure including

an elongate strip of absorbent material mounted underneath
said liquid-impervious layer, said strip of absorbent
naterial ‘being oriented generally transversally to a
longitudinal axis of said dispos_able sanitary napkin and
projecting beyond respect:lve_ side edges of said disposable
sanitary napkin to forn liquid-acquisition zones for
capturing body exudate leaking past either one of said
side edges, a portion of said strip of absorbent material
intermediate said liquid-acquisition zones constituting a
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reservoir - area for col].ecting ‘body exudate taken-up b y

" said 1iquid-acquisition zones.

j



