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The present invention relates to female sanitary napkins.

Particularly, the present invention concerns thin,

fiexible

. sanitary napkins offering_'enhanced ‘fit and comfort through a

- construction which promotes a - continuously

self-conforming

anatomical cooperation of the sanitary napkin to the wearer to

yield a highly effective absorbent device.

2. Background Art

All manner_and variety of absorbent articles configured for

the absorption of body fluids such as menses, urine and feces are,
of course, well known. With respect to feminine protection '
devices, the art has offered two basic types; sanitary napkins
-have been developed for external wear about the pudendal region
while tampons have been deve1obed for ‘internal wear within the
vagiha] cavity for interruption of menstrual flow therefrom.
tampon devices are disclosed in U.S. Patent 4,412,833, entitled

"Tampon _Ap_p]icator", which patent issued to Weigner et al.

November 1, 1983, and U.S. Patent 4,413,986,

Such

on

entitled "Tampon

Assembiy With Means For Sterile Insertion", which patent 1ssued to

Jacobs on November 8 1983

P

Hybrid devices which attempt to merge the structural features
of the sanitary napkins and the tampons into a single device have
also been proposed. Such hybrid devices are disclosed in U.S.
Patent 2,092,346, entitled "Catamenial Pad", which patent issued
to Arone on September 7, 1937, and U.S. Patent 3,905,372, entitled

"Feminine Hygiene Protective Shield", which patent

issued ‘to

Denkinger on September 16, 1975. Other less intrusive hybrid
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Pad", which patent issued to Jacks on December 15, 1953, and U.S.
Patent 4,631,062, entitled "Labial Sanitary Pad®, which patent
issued to Lassen et al. on December 23, 1986.

Hith respect to sanitary napkins, at least two general classes
pertment to the present invention exist. One such class is for
the absorption of medium to high menstrual flows. These sanitary
napkins offer a fairly high absorptive capacity. Absorptive
capacity is commonly achieved by providing the napkin with a
fairly thick and bulky absorbent member, commonly fluff pulp.’
'Sanitary napkins of this class are disclosed in U.S. Patent
3,294,091, entitled "Sanitary Napkin®, which patent issued to
Morse on December 27, 1966, U.S. Patent 4,654,040, entitled
"Smooth-Edged Contoured Sanitary Napkin", which patent issued
to Luceri on March 31, 1987, and U.S. Patent 4,687,478, entitled
"Sanitary Napkin With Flaps”, which _péteht jssued to Van Tilburg.
on August 18, 1987.. Such sanitary napkins theoretically have a
high absorptive capacity, however, when the -sanitafy napkin is
worn and subjected to the compressive forces of the wearer’s
thighs and pudendal reg'ion, the fluff pulp core simply compacts
or bunches into an arbitrary, but . generally rope-like shape.
Such napkins commonly shift from their original placement so that
after on_'ly a short wearing time, the napkin might only. partially,
if at all, be beneath the wearer’s vaginal orifice or vestibule.
Thus, in use, these sanitary napkins sometimes offer very little
absorption. Further, the rolling and twisting of these napkins
may create soiling on the wearer’s panties and skin surfaces. In
addition, the bulkiness of these. hapkins causes a high degree of
wearing awareness and may make them 'qu_it_e obtrusive when worn
with tight fitting slacks, body' suits or bathing suits.

A second class of sanitary napkins are intended for light or
low menstrual flows and are commonly referred to as panty liners



Hybrid devices which attenpt to nmerge the structural features of the
sanitary napkins and the tanpons into a S|ngle devi ce have al so been
pr.oposed. Such hybrid devices are disclosed in U S. Patent 2,092, 346,
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Oher less intrusive hybrid : 2 devi ces

are known as | abial or interlabial sanitary napkins and
or panty-shields. San1tary napkins of this type are disclosed 1n

. U.S. Patent 4,681,578, entitled "Pantiliner With Ventilation
Areas", which patent,issued'to Anderson - and Brandt on July 21,
1987. Sanitary napkins of this class, as a group, are thinner,
somewhat more flexible and generally more. comfortable than those
of the first class, however, they lack the abSorptivé capacity of
the napkins of the first class. |

Therefore, there exists a real consumer need for a sanitary -
napkin which is thin and flexible, thereby offering enhanced fit
and - comfort, yet having a fluid capacity gréat enough for use

with medium to high menstrual flows thereby allaying consumer
fears of leakage and staining. '

Therefore, it is an object of the pfesent invention to provide
a sanitary napkin which is thin and flexible and which ‘is
absorbent enough to absorb and contain medium to high menstrual
flows.

It is an additional object of the present invention to provide
~a sanitary napkin which will closely conform to the various
anatomical shapes of the female urogenital and buttocks region.

It is an additional object of the present invention to provide
a sanitary napkin which offers enhanced fit and comfort and a low
degree of wearing awareness.

It is an additional object of the present invention to provide
a thin and flexible sanitary napkin having laterally extending
flaps configured to drape over the side edges of the wearer’s
pantieé in the crotch portion thus being disposed between the
side edges of the wearer’s panties in the crotch portion and the
wearer's,thighs. '

It is an additional object of the present invention to provide
the laterally extending flaps with an attachment means on their
garment facing surface so that the flaps can wrap around the side
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are characterized by having a portion which at |east partially resides
within the wearer's vestibule and a portion which at |least partially
resides external of the wearer's vestibule. Such devices are’
di'scl osed in U.S. Patent 2,662,527, entitled Sanitary Pad", which patent
|ssued to Jacks on Decenber 15, 1953, and U. S. Patent 4, 631 062, entitled
"Labi al - Sanitary Pad", which patent |ssﬁed to Lassen et al. on Decenber 23,
1986. Wth respect to sanitary napkins, at |east t wo general cl asses
pertinent to the present invention exist. One such class is for the
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" following description and when taken in conJunction with the

accompanying drawings.

SUMMARY OF THE INVENTION

In accordance with the present invention, a sanitary napkin
having a body surface and a garment surface and being comprised
of an absorbent means underlayed by a liquid barrier mearis,‘
wherein the sanitafy napkin is relatively highly flexible and has a
capacity great enough to handle medium to high menstrual f'lows',,
is provided. In a preferred embodiment, the sanitary napkin
comprises, from the body surface down, an apertured formed film
topsheet, an apertured nonwoven ~wipe acquisition' sheet, a.
wet-laid tissue, a superabsorbent core, and a barrier sheet.
Preferably, the central width of the absorbents is at least about
7.0 centimeters and the caliper of the napkin as a whole is less
than about 2.5 millimeters. In a preferred embodiment, the
napkin has laterally extehding flaps which drape over the edges
of the wearer’s panties in the crotch and are attachable to the
-garment side of the wearer’s panties.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 .is a top plan view of a preferred san'it_ary napkin
embodiment of the present invention with portions being torn
away to show underlying structure.

Fig’hre 2 is a lateral cross-sectional view of the preferred
sanitary napkin gmbodiment shown in Figure 1 taken along .'line

2-2 of Figure1l. -~ =
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on August 18 ~1987. Such sanitary napkins theoretlcally have a high
absorptive capacity, however, when-the sanitary napkln IS worn and

subj ected to the conpressive forces of the wearer's thighs and.pudendal
region, the fluff pulp core sinply conpacts or bunches into an arbitrary,.
but generally rope-like "shape. Such gapkins commonly shift fromtheir
original placenent so that after only a short wearing tinme, the napkin
mght only partially, if at all, be beneath the wearer's vaginal orifice or
vesti bule. Thus, in use, these sanitary napkins sonetines offer very little
absor pti on. Furtheftgurhé Asld itop plad viewsef ngprdferteds topshpéd nnd rwipecr eat e
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bul ki ness of t ese nag i NS causes a ree of wearing amar ness and
may make. t hem @Yt &0 Show yaderd yipg stoyst "%th tight fitting slacks, body
suits or bathing suits. " A second class of sanitary napkins are

i ntended for 1ightpfpel @Y dTeNYopUBl an’ VIR 6" An2afterABTRAYY frRfFEREGD tO as
“panty liners . S
sanitary napkin embodiment of the present invention with portions

being torn away to show undérlying structure.

Figure 5 is a top plan view of another- alternatively
preferred sanitary napkin embodiment of the present invention
with portions being torn away to show underlying structure.

TAILED DESCRIPT] F_PREFERRED EMBODIMENT

The present invention relates to female sanitary napkinﬁ and
- in particular to sanitary napkins which are thin and f1exib1e and
offer enhanced fit, comfort, and containment. '

As used herein, the term "sanitary napkin®" refers to an
article which is worn by females adjacent to the pudendal region
-and which is intended to absorb and contain the various exudates
which. are 'discharged from the body (e.g., blood, menses and
urine) and which is intended to be discarded after a single use
(i.e., it is not intended to be laundered or otherwise restored or
reused). Interlabial devices which reside partially within and
partially external of the wearer’s vestibule are also within the
scope of this invention. As used herein, the term "pudendal”
refers to the externally visible female genitalia and is limited to
the Tabia majora, the labia minora, the clitoris, and the vestibule.

A preferred embodiment of a sanitary napkin 10 of the
present ihvention is shown in Figures 1 and 2. As can be seen
in Figures 1 and 2, a -preferréd' sanitary napkin 10 basically
comprises an absorbent means 13 and a liquid impermeable barrier
means .16, The absorbent means 13 may be any means which is
generally compressible, conformable, non-irritating to the wearer’s
skin and capable of absorbing and containing body exudates such

o [ —
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3. or panty shields. Sanitary napkins of this type are disclosed in U S
Patent 4,681,578, entitled "Pantiliner Wth Ventilation Areas", which -
patent issued to Anderson and Brandt on July 21, 1987. Sanltary napki ns of
tHis class, as a group, are thinner, soméwhat nore flexible and generally
nor e coniortable fhan those of the fi rstg cl ass, however, they l|ack the -
absorptive capacity of the napkins of the first class.

Therefore, there exists a real consuner- need for a sanitary napkin which is
thin and flexibl e, thereby offering enhanced fit and confort, yet havi ng a
fluid as menses, blood and urine. Preferably, the absorbent means ‘13

maintains integrity when wetted, in use. The absorbent means 13
has a first major surface 19 and a second maaor surface 22. The
barrier means 16 is adjacent the second major surface 22 of the
~ absorbent means 13. The barrier means 16 may be any means
which is flexible and 1iquid impervious and which prevents the
exudates absorbed and contained.in the absorbent means 13 from

wetting articles which contact the sanitary napkin 10 such as
panties. '

In the preferred embodiment shown in Figti_res 1 and 2, the
absorbent means 13 is comprised of a liquid permeable topsheet
25, a liquid. permeable wipe acquisition sheet 28, a wet-laid tissue
"sheet 31 and an absorbent core 34. In the preferred embodiment
shown in Figures 1 and 2, the barrier means 16 is a barrier
sheet.. The absorbent core 34 is comprised of hydrogel-forming
material 37 disposed between two air-laid tissue 'sheets 40 and 43.
The sanitary napkin 10 has side edges 11 and end edges 12 which
together form the periphery 15 of the sanitary napkin 10. The
sanitary napkin 10 has a body surface 26 which is generally
defined by the topsheet 25 and a garment surface 17 which is
generally defined by the barrier sheet 16

Lo_o_king at some of the elements of the sanitary napkin 10
more specifically,  the absorbent core 34 may be any means which
is generai]y compressible, - conformable, non-irritating to the
wearer’s skin and -capable of absorbing and containing body.
“exudates. The absorbent core 34 has a first major surface 46, a
second major surface 49, a pair of end edges 52 and a pair of
side edges 55. The absorbent core 34 may be manufactured in a
wide variety of sizes and s_hapes' (e.q., rectangular, hourglass,
etc.). A preferred shape of the absorbent core 34 i{s the
dogbone shape shown in Figure 1. This preferred absorbent core
34 is about 22.0 centimeters long (longitudinal dimension along the
longitudinal centerline 58), about 7.0 centimeters wide across its -
midportion (lateral dimension along the lateral ‘centerline 61) and
about 8.0 centimeters wide across its widest portiOn (1ateral
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capacity great enough for use with mediumto high nenstrual flows thereby
.allaying consuner fears of |eakage and stai ning. ‘Ther ef or e,
it is-an object of the present invention to provide a sanltary napki n whi ch
i’ thin and flexible and which is absorbent enough to absorb and contain

medi um to hi gh nmenstrual fl ows. It is.an additional object
of. the present invention to provide a 2anitary napkin which will closel y
conformto the vari ous anatomi cal shapes of the female urogenital and
but t ocks region. "It is an additional object of the present
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direction it should be worn. The midportion is conf1gured to
basically conform to the wearer’s thighs and to the thinner crotch
portion of the wearer’s panties so as to prevent excessive
bunching. The size of the absorbent core 34 may be varied to
accommodate wearers ranging in size and also ranging in ‘the
expected amount of exudate fluid volume. The absorbent core 34
may be attached over the core’s first or second major surfaces 46
and 49, respectively, to adjacent members such as the topsheet 25
and barrier sheet 16 by any of the means well known in the art,
such as by spray-gluing or lines or spots of adhesive. Such
;ttachment facilitates integrity and recoverability of the absorbent
materials in use so as to maintain an optimum degree of
absorbenéy. Preferably, the absorbent core 34 has a wet-tensile
strength in the cross-direction of at least about 100.0 grams per
centimeter. Wet tensile strength 1is determinable by ASTM
Standard D 829-49. ' '

The absorbent core 34 may be manufactured from a wide
variety of Tiquid absorbent materials commonly used in disposable
_sanitary - napkins, diapers, and other absorbent articles.
Examples of suitable absorbent materials include comminuted wood
pulp which is generally referred to as airfelt, creped cellulose
wadding, absorbent foams, absorbent sponges, synthetic staple
fibers, polymeric fibers, hydrogel-forming polymer gelling agents,
or any equivalent materials or combinations of materials. A
particularly preferred absorbent material are polymeric gelling
agents. Polymeric gelling agents are those materials which, upon
contact with fluids (i.e., liquids) such as water or body fluids,
imbibe such fluids and thereby form hydrogels. In this manner,
fluid discharged into the absorbent core 34 can be acquired and
held by the polymeric gelling ageﬁt, ‘thereby providing the
articles herein with enhanced absorbent capacity and/or improved

- fluid retention performance. '
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COﬂJUﬂCtIOﬂ wi th the acconmpanyi ng dramnngs

SUMVARY OF THE | NVENTI ON Inits broadest form the

i nvention provides a sanitary napkin having a body surface and a garnent
- sttface, said sanitary napkin characterized by conprising: .

- an absorbent neans having a first najorssurface and a second mmj or
.surface; and

The polymeric gelling 'agent which is employed in the
absorbent core 34 will generally comprise particles of a
substantially water-insoluble, slightly cross-Iinked, partially
neutralized, hydrogel-forming polymer ﬁatefial. Such polymer
materials can be prepared from polymerizable, unsaturated,
acid-containing monomers. Suitable unsaturated acidic monomers

' for_uée in preparing the polymeric gelling agents used .in this
invention include those listed in U.S. Patent 4,654,039, entitled
"Hydrogel-Forming Polymer Compositions For Use 1In Absorbent
Structures”, ﬁhich issued to Brandt, Goldman ‘and Inglin on
March 31, 1987, and which patent is inéofporated' herein by
reference. Preferred monomers include acrylic acid, methacrylic
acid, and 2- -acrylamido- 2-methyl propane sulfonic acid. Acrylic
acid itself is especially preferred for preparation of the po1ymer1c
ge111ng agent material.

In the hydrogel-forming polymeric - gelling agent the
polymeric component formed from unsaturated, acid-containing
monomers may be grafted onto other types of po1ymer moieties
such as starch or cellulose. Polyacrylate grafted starch materials
of this type are especially preferred for use herein.

Preferred polymer gelling agents which can be prepared from
conventional types of monomers include hydrolyzed acrylonitrile
grafted starch, polyacrylate grafted starch, polyacrylates, maleic
anhydride-based copolymers and combinations thereof. Especially
preferred are the polyacry1ates and polchryléte grafted starch.

Whatever the nature of the basic polymer components of the
hydrogel-forming polymeric gelling agents used in the absorbent
core 34 herein, such materials will in general be. slightly
cross-1inked. Cross-linking serves to render the
hydrogel-forming polymer gelling agents used in this invention
substantially water-insoluble, and cross-linking thus in part
determines the gel volume and extractable polymer characteristics
of the hydrogels formed from the polymeric gelling agents
employed. Suitable cross-linking agents are well known in the
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4. ' a liquid inpermeabl e barrier neans adjacent to said
second major surface of said absorbent neans, said sanitary napkin having a
test capacity of at least 8.0 grams, a total capacity of at |east 14.0
-grans, a flexure-resistance of l'ess than 300.0 granms wherein said test
capacity is the weight of saline_solutgoh absorbed in 10 m nutes by a 66.5
cnferr] portion of the sanitary napkin“cut fromthe portion of the sanitary
napkln whi ch is centred under the vagi nal orifice when the sani tary napkin
is worn and the total capacity is the weight of saline solution absorbed in
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means, wherein e sanltary napkin is relatrve hlg exi bl e and has a
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the body surfaé:s%egpmy an. preferred cross-linking ~ agents are

- N,N’-methylenebisacrylamide, trimethylol propane triacrylate and
triallyl amine. The cross-linking agent can generally comprise
from about 0.001 mole percent to 5.0 mole percent of theé res'u'l'ting
hydrogel-forming polymer material. More preferably, the
cross-linking agent will comprise from about 0.01 mole percent to
3.0 mole percent of the hydrogel-forming polymeﬁc gelling agent
used herein. ' '

The slightly cross-linked, hydrogel-forming polymeric gelling
agents which may be used in the articles of the presént invention
are generally employed in their partially neutralized form. For
purposes of this invention, such materials are considered partially
neutralized when at least 25.0 mole percent, and preferably at
least 50.0 mole percent of monomers used to form the polymer are
acid group-containing monomers which have been neutralized with
a salt-forming cation. Suitable salt-forming cations include alkali
metal, ammonium, substituted ammonium, and amines. This

' percentage of the total monomer utilized which are neutralized
acid group-containing monomers is referred to herein as the
"degree of neutralization."” '

The polymeric gelling agent materials used in the absorbent
articles herein must have a relatively high capacity for imbibing
fluids encountered in such articles. The absorbent capacity of
these materials can be quantified by referencing the "gel volume”
of the polymeric gelling agents uhich are to be selected for use
in the present invention.

For purpdses of this. invention, gel volume can be defined in
terms of the amount of synthetic urine absorbed by any given
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apertured forned fil mtopsheet,

sheet, a wet -

Preferably, the central width of the absorbents is at |east about 7.0
centinmeters and the caliper of the napk| n-as a whole is less than about 2.5
mllinetres. Conveniently, the napkin hgg at | east one laterally extending
flap which drapes over the edges of the wearer's pantles In the crotch and.
which is attachable to the garnent side of the wearer's panties.

Preferably, each laterally .extending flap i-s provided wi th an attachnent
means on its ganﬂumrmagehbnsuagmeasﬁ tshaspetifietll ap gramswofipsymthetid t he
si de edges. of t a e h I on d
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torn away to s

HeainExined| 3t apbient J@mmr@ture under gentle stirring for a time

. sufficient, e.g., about 1 hour, for swelling equilibrium to be

attained. The gel volume of the polymeric gelling agent in grams
of synthetic u_r'ine per gram of polymer‘ic gelling agent is then-
calculated from the weight fraction of the polymeric gelling agent
in the suspension and the ratio of the liquid volume excluded
from the formed hydrogel to the total volume of the suspension.

The gel volume of the gelling agents used in the absorbent
core 34 herein will generally be at least about 20.0 grams of
synthetic urine per gram of polymeric gelling agent. More
preferably, the gel volume of .the materials employed will -range

. from about 20.0 to about 60.0, most preferab‘l'y_ from about 22.0 to

about 35.0 grams of synthetic urine per gram of polymeric gelling
agent. :

Within the webs which form the layers of i:he absorbent core

34, thé particles of the polymeric gelling agent should be

thoroughly: dispersed but may or may not be uniformly
distributed. Il_l particular, there may be regions or zones of the
core layers which have higher concentrations of gelling agent

'partic'le_s th_an do other regions or zones of the layers.

In a preferred embod.'iment, the sanitary napkin 10 of the

present invention will have a hydrogel-forming polymeric gelling

agent distributed throughout at Teast about 17.0 square
centimeters of the napkin, more preferably throughout at least
about 50.0 square centimeters of the napkin, and most preferably

"'throughout at least about 100.0 square centimeters of the napkin.

Preferably, the hydrogel-forming polymeric. gelling agent will be
distributed in an amount of from about 0.001 grams per square
centimeter to about 0.009 grams per square centimeter, more
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Figure 2 is a lateral cross- séctlonal view of the preferred sanitary napki n
enbodi nent shown i'n Fi gure 1 takenalong line 2-2 of Figure 1.

Figure 3 is atop plan view of a preferred topsheet and wi pe acquisition
sheet lam nate with portions of the topsheet bei ng torn away to show
under | yi ng structure. 1

'preferab'ly of from about 0.003 grams per square centimeter to
about 0.008 grams per square centimeter, and most preferably
from about 0.004 grams per square. centimeter to about 0.007
grams per square centimeter. Preferably, the abso'rfbent core 34
will contain from about 5.0% to about 85.0% ‘'by weight of
hydrogel-forming po'lymerié gelling agent, more preferably from
about 10.0% to about 70.0%, and most preferably from about 15.0%
to about 55.0%. |

In the preferred embodiment shown in Figure 2, the
absorbent core 34 is a .laminate comprised of a layer of
superabsorbent polymer material 37 disposed between two air-laid
tissues 40 and 43. A suitable laminate is the superabsorbent
laminate WATER-LOCK L-535 available from the Grain Processing
Corporation of t{luscat_ine, Iowa (WATER-LOCK registered TM by
Grain Proce‘ssing.' Corporation). Such superabsorbent 1laminates
are disclosed in U.S. Patent 4,467,012, entitled "Composition For
Absd_rbent Film And Method Of Preparation", which patent issued
to Pedersen et al. on August 21, 1984, and U.S. Patent
4,260,443, entitled "Laminated Absorbent Process", which patent
issued to Lindsay et al. on April 7, 1981, and which patents are
'incorporated herein by reference. The WATER-LOCK L-535 has a
hydrogel polymer loading of 0.005. grams per square centimeter,
however, loadings of 0.001 - 0.009 grams per square. centimeter
~have been found acceptable. The first and second tissue layers
40 and 43 provide containment of the superabsorbent  polymer
material’ 37, improve lateral wicking of the absorbed exudates
throughout the absorbent core 34 and. provide a degree of
absorbency. In the case of non-particulate hydrogel- forming
polymer gelling agents which can be formed into fibrous sheets,
foams or  films, the. non- particu'late gelling agent may comprise
from about 15% to about 100% by weight of the absorbent core 34,
more preferably of from about 40% to about 100%, and most
preferably of from about 60% to about 100%. - The basis weight of
such-non-pérticulate superabsorbents may be from about 0.002 to
about 0.028 grams per square éentimeter, more preferably of from
about 0.003 to about 0.018, and most preferably of from about.
: -
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Figure 4 is a top plan view of an .alternatively preferred sanitary napkin
enbodi ment of the present invention with portions being torn away to show.
under | yi ng structure. Figure 5is a top plan view of another '
alternatively preferred sanitary napkin enbodi ment of the present invention
Wi th portions being torn away to show erlying structure. '

DETAI LED DESCRI PTI ON OF PREFERRED ENMB NTS The present invention
relates to fenmal e sanitary napkins and in particular to sanitary napkins
which are thin and flexible and offer enhanced fit, confort, and

cont ai nrr:s*ntwn ohooﬁswsaﬁubeoqim. Wae suetable” Swldoﬂlé&'mi‘ﬁ@k'a%ﬂraﬁi@rSdt0

whicn i st ot onden-artafDaPY ararelt PRFTE car” ehel aoRORAF dork itk ARe o1

di scharged froan deubde bdayer (a;crghc fibvous materiak avaidablei rundeendhenich is -

intended to be HagerdmdeUarer FafiduHhe ER61i Company, LTD., of Higashi,
Osaka Japan and ~ a carboxymethylcellulose fibrous material.
available under the tradename Aqualon C from Hercules, Inc. of
Wilmington, De1aware

The total absorbent capacity of the absorbent core 34 should
be compatible with the design exudate 10adin§ for the intended
use of the sanitary napkin'lo. Further, the absorbent capacity
of the absorbent core 34 may be varied to accommodate wearers
ranging in the expected amount of exudate fluid volume. For
instance, a different absorbent capacity may be utilized for

" sanitary napkins intended for daytime use as compared with those
intended for nighttime use, or for sanitary napkins intended for
use by teenage féma]es_as'compared with those intended for use
by more mature women. :

- It should be noted that the scope of the present invention is
not intended to extend to sanitary napkins which are void of any
superabsorbent material and which have a central <absorbent
member overlayed solely by nonwoven .materials, wherein the
nonwoven materials have caliper of less than 0.50 millimeters, as
determined by the'caliper-test, as later defined.

Superimposed over the absorbent core 34 and extending
about 3.0 millimeters beyond the edges 52 and §5 of the absorbent
core 34 is the wet-laid tissue 31. The wet-laid tissue 31 is liquid
permeable. A satisfactory wet-laid tissue 31 has a basis weight
of about 15.8 grams per square meter and an air permeability of
about 30.5 cubic meters per minute per square meter at a
pressure differentia] of about 12.8 ~millimeters of water.
Preferably, the wet-laid tissue 31 maintains integrity when
wetted, in use. The wet-laid tissue 31 preferably has a wet
tensile strength in the cross-direction of at least about 15.0
grams per centimeter. Suitable tissues 31 and their manufacture
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(i.e., it is not intended to be | aundered or otherw se restored or reused).
rnterlabral devices which reside partially within and partially external of
the wearer's vestibule are also within the scope of this invention. As
used herein, the term "pudendal" refers to the externally visible fenale
genitalia and is limted to the labia maj ora, the labia mnora, the

. clitoris, and the vestibule. A pA8ferred enbodi nent of a sanitary
napkin 10 of the present invention is shown in Figures 1 and 2. As can be
seen in Figures 1 and 2, a preferred sanitary napkin 10 basically conpri ses

ZEsiPESL?eﬂéﬁ?E@‘%ﬂ A 0 fhrefpes TR D3 ﬁ“?&mﬁ%nss.% e’

conf or mabl e, ﬁmmingrA sorrbent tRiPeheBW\éme?ﬂtéan nFabnic cdénwakle Rattermsor bi ng

and contai ni ngh&edn PrYEARL o SOAng And Paper Thereof", which patent
issued to Sanford and Sisson on January 31, 1967, and which
patent ~ is incorporated herein by reference. In a preferred
embodiment, those parts of the wet-laid tissue 31 which extend
beyond the ‘edges 52 and 55 of the absorbent core 34 are
associated with the barrier sheet 16. The wet-laid tissue 31 may
be associated with the barrier sheet 16 by attachment means as
are well known in the art such as by spray-gluing or lines or
spots of adhesive. The wet-laid tissue 16 serves a number of
purposes. The tissue -31 serves to confine any Tloose
superabsorbént material 37 between the tissue 31 and the barrier
sheet 16 thereby preventing the superabsorbent material 37 from
coming in contact with the wearer’s skin. Also, -the tissue 31
improves lateral wicking of the absorbed :exudates over the
absorbent core 34 theréhy providing a more even distribution of.

- the exudates throughout the absorbent core 34. Further, the

tissue 31 provides some degree of absorbency and further inhibits _
exudates which have reached and been absorbed by the absorbent
core 34 from rewetting the wearer’s skin.

Superimposed ‘over the wet-laid tissue 31 is a 1iquid
.permeable wipe acquisition sheet 28. In a preferred embodiment,
the wipe acquisition sheet 28 1is a .nonwoven sheet. In the
preferred embodiment shown in Figure 2, the sheet 28 is a
spunlaced 70%/30% rayon/poneéter fiber sheet. Spunlaced fabrics
~of this type are manufactured. by E.I. DuPont Nemours &
Company of Wilmington, Delaware, "and are made available under
the tradename "SONTARA" (SONTARA registered TM by E.I.
DuPont Nemours & Company). These fabrics are available in a
number of suitable styles, however, Style 8407 in its apertured
form, having a basis ueight'of 0.005 grams per square centimeter
and a thickness of about 0.04 mil]imeters, is preferred. The wipe
acquisition sheet 28 extends beyond the edges of the wet-laid
tissue 31 where it too is associated with the barrier sheet 16.
The wipe acquisition sheet 28 greatly improves lateral wicking of

\\II
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6 as nenses, blood and urine. Preferably, the absorbent nmeans 13

mai ntains integrity when wetted, in use. The absorbent neans 13 has a first
maj or surface 19 and a second mmj or surface 22. The barrier nmeans 16 is
adj acent the second major surface 22 of the absorbent nmeans 13. The
barrier neans 16 nmay be: any neans which i-s flexible and liquid

| npervi ous and whi ch prevents the exudéﬂes absorbed and contained in the
“absorbent neans 13 fromwetting articles which contact the sanitary napkin
10 such as panties. In the preferred enbodi mrent shown in Figures 1

and 2, the ‘abs@kifutks "BwS the laBsdrBERE | & 34 %hh+mwrwﬁebhemawsheet
25, a liguid p%%ﬁ? k. llsﬁri\glugieona%gu:ihsé telxggatsérs]e%tnro%ghou% thé-abaslorbénltsségr?e
34, The lateral wicking of the wipe _acquisitibn sheet 28 is
important for the following reason. Many bulky prior art sanitary
napkins rely on a high degree of vertical absorption at the point
. where exudates are initially deposited. In other words, because
the absorbent cores of these napkins'ére fairly thick, they can
 absorb a high degree of exudates throughout their thickness
while utilizing only a small degree of their surface area or lateral
absorption capability. However, the relatively thin napkins 10 of
the present invention have a comparatively small 'degree of
vertical absorption. Therefore, for a relatively large amount of
exudates to be absorbed, a wipe acquisition sheet 28 which can
laterally disperse the exudates over a large surface -area of the
absorbent core 34 where the exudates can better and faster be
vertically absorbed is- highly desirable. Further, the wipe
acquisition sheet 28 provides a fairly high degree of initial
absorption during the time interval between the time exudates are
deposited onto the topsheet 25 and the time they are absorbed by
the absorbent core 34. This property will be more specifically
described later. i

" Superimposed over the wipe acquisition sheet 28 is the liquid

permeable topsheet 25. 1In a preferred embodiment, the topsheet

25 is assgciatedi-with the wipe acquisition sheet 28 by

'spray-gluing the topsheet 25 to the surface of the wipe

acquisition sheet 28. The topsheet 25 is compliant, soft féeling,

and non-irritating to the wearér’s_skin. Further, the topsheet 25

is liquid pervious, permitting 1iquid to readily transfer thfough'

its thickness. A suitable topsheet 25 may be manufactured from a

wide range of materials such as polymeric materials, .formed

thermoplastic films, apertured plastic films, porous foams,

reticulated foams, natural fibers (e.g., wood or cotton fibers),

synthetic fibers (e.g., polyester or polypropylene fibers) or from

a combination of natural and synthetic fibers, with apertured

" formed films being preferred. Formed films are preferred for the

~ -topsheet 25 because they .are pervious to liquids and yet
e .
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sheet 31 and an absorbent core 34. |In the preferred enbodinent shown in
~Figures 1. and 2, the barrier means 16-is a barrier sheet. The absorbent
core 34 is conprised of hydrogel-form ng material 37 di sposed between two
air-laid tissue sheets 40 and 43. The sanitary napkin 10 has side edges 11
and end edges 12 which together form tjae periphery. 15 of the sanitary
napkin 10. The sanitary napkin 10 has a body surface 26 which is generally
defined by the topsheet 25 and a garnent surface 17 which is generally
-defined by.the barrier sheet 16. ~ ° Looking at sone of the el enents of
the sanitary mapiabsodi@ntDr ghepeché i suriface otfhehalfeulddemilncaheclﬁ4snﬁy be any

roans whi ch | RoRERE i tRETIRAT SRR o0 NEPEHY Realda Wt i 1O e

wearer's skin e of @g H contdinrn The
absor bent cor @n¢4cm§ire9 f& more neambortabl e ofeels dor af-"@e(!‘shtﬁ"rraj §Hit§b}€f ace 49,

a pair of end reffs fAImengred deséribed $h de. RdFasedtd-3,9be, 1@b§05mrtt|ed:ore 34

may bé manuf agiured. i f size

rect angul ar, gﬁ P:%JL asé{'é&?‘ a‘?‘ﬁ ¥e iqe,rgé é‘s”ﬁgﬁ‘ﬁ%f' ﬁgh g%‘&s%'r bent
core 34 i_~s 1smdd_ctgb6hmps¢mm Bemmhelr Bosi. 387% VU.S. Ratentyrds 824,246,
absorbent COr@ntitled "Disposable Absorbent Article Having A Stain Resistant

Topsheet", which patent issued to Mullane and Smith on April 13,
1982, U.S. Patent 4,342,314, entitled "Resilient Plastic Web
Exhibiting Fiber-Like Pi'operties",' which patent issued to Radel
and Thompson on August 3, 1982, and U.S. Patent 4,463,045,
entitled “Macfoscopiga]ly Expanded Three-Dimensional Plastic Web
Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile
Impression”, which patent issued to Ahr, Louis, Mullane, and -
Ouellete on July 31, 1984, all of which patents are incorporated
herein by reference.

In a preferred embodiment of the present invention, the
body surface 26 of the topsheet 25 is hydrophilic. The
hydrophilic body surface 26 helps 1iquid to transfer through the
topsheet 25 faster than if the body surface 26 was not
‘hydrophilic. This diminishes the 1ikelihood that menstrual fiuid
will flow off the topsheet 25 rather than being absorbed by the
‘absorbent core 34. In a preferred embodiment, the body surface
26 of the topsheet 25 is made hydrophilic by treating the body
surface 26 with a surfactant. It is preferred that the surfactant
be substantially evenly and couip‘letely distributed throughout the
- body surface 26 of the topsheet 25. This can be accomplished by
_any of the common techniques well known to those skilled in the -
art. For example, the surfactant can be applied to the topsheet
25 by spraying, by padding, or by the use of transfer rolls.
Further, the surfactant can be incorporated into the polymeric
materials of a formed film topsheet or between or within the fibers.
of a nonwoven topsheet. '

The barrier means 16 'IS adjacent the second major surfaée' 22

of the absorbent means 13. In a preferred embodiment, the
[ —
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34 is about 22.0 centinmeters |ong (longitudinal dinension along the
| ongi tudinal centerline 58), about 7.0 centinmeters wi de across its
m dportion (lateral dinension along the |ateral centerline 61) and about
870 centineters wide across its w dest portion (lateral
7 di rension). The absorbent core 34 ing symetrically configured for ease
of _-manuf acture and so that no conscious effort is_required by the wearer to
properly place the napkin 10 in the '
absorbent means 13 may be affixed over the second major surface
22 of the absorbent means 13 to the barrier means 16. Any of
the common techniques -well known in the art, such as
_ spray-gluing or lines or spots of adhesive may be used for this
purpose. The barrier means 16 generally defines the garment
surface 17 of the sanitary'napkin 10. The barrier means 16 may
be any means which is impervious to liquids and which prevents
exudates absorbed and contained in the absorbent means 13 from
-soiling art1c1es, such as panties, which come in contact with the
garment surface 17 of the sanitary napkin 10. In the preferred
embodiment of the sanitary napkin 10 illustrated in Figures 1 and
2, the barrier means 16 is a barrier sheet manufactured from a
thin plastic film. Other flexible liquid impervious materials may
also be used. Prefefab1y; the barrier sheet 16 is a polyethylene '
. film having a thickness of from about 0.012 millimeter to about
0.051 millimeter. As used herein, the term "flexible" refers to
materials which are compliant and which will readily conform to
the general shape and contours -of the human body.

A suitable polyethylene film 1is manufactured by Monsanto
Chemical Corporation and marketed in the trade as Film No. 8020.
The barrier sheet 16 is preferably embossed and/or matte finished

~ to provide a more clothlike appearance. Further, the barrier
sheet 16 may permit vapors to escape from the absorbent means
13 while still preventing exudates from passing through the
barrier sheet 16.

Preferably, the topsheet 25 and the barrier sheet 16 have
length and width dimensions generally larger than the absorbent
core 34 so that they extend beyond the edges 52 and 55 of the
absorbent core 34 where they are associated together in a suitable
manner.  As used herein, the term "associated” encompasses
configurations whereby a first member is directly joined to a
second member and configurations whereby a first member is
indirectly joined to a second member by affixing the first member
to intermediate members which in turn are affixed to the second
member. The extension of the topsheet 25 and/or the barrier
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di-rection it shoul d be worn. The midportion. is configured to basically
conformto the wearer's thighs and to the thinner crotch portion of the
wearer's panties so as to prevent excessive bunching. The size of the:
absorbent .core 34 may be varied to acconmbdate wearers ranging in size and
also ranging in the expected anount of exudate fluid volunme. The absorbent
core 34 may be attached over the core' d%irst or second maj or surfaces 46
and 49, respectively; to adjacent nenbers such as the topsheet 25 and
barrier sheet 16 by any of the neans well known in the art, such as by

I o] d I litates
Thteor ity and fheLIas peyand “‘Q‘f UpB U e, S4H, P OPE T’ B0
mai ntain an opﬁgrﬂfm the gaksorbent, gave @én(f?m the cend &59%5 ltlhendattd!erbtﬂet core
34 has a wet -t edgdsl €15t r pexpebtival,heofr cma obaher:iryorha(akirat 1beaSin at&OUt

100. 0 t e r ~det e |l e

Aot s o b @Bkl Sebbaimelt. enbBRbR BdeE"T5"wd, Yo RO B oo 17 om
a w de vari et'yhdie @apgelldphissdr shane and extends bexandothey absortent cdrsp&!sabl e
sanitary napkirfistastieaperat, 1eaddaboatNEl0 caMEine b  kheredthdyChfS joined

directly to each other by attachment means as are well known in
the art. ' The attachment means may be, for example, a uniform
continuous layer of adhesive a patterned layer of adheswe, or an
array of separate lines or spots of adhesives.

The sanitary napkin lo'of' the present invention has a low
flexure-resistance. - Thus, the sanitary napkin 10 of the present
invention is highly flexible and conforms very well to the various
shapes of the female urogenital region. Preferably, the sanitary

 napkin ‘10 of the present _invention has a ﬂexure-resistanc_:e of -
less than about 300.0 grams, more. preferably about 250.0 grams,
and still more preferably less than about 175.0 grams and most
preferably less than about 130.0 grams. |

The flexure-resistance of a sanitary napkin is measured by
peak bending stiffness. Peak bending stiffness is determined by
a test which is modeled after the ASTM D 4032-82 CIRCULAR
BEND PROCEDURE, the procedure being considerably modified
and performed as follows. The CIRCULAR BEND PROCEDURE s
a simultaneous multi-directional deformation of a material in which
one face of a specimen becomes concave and the other face
becomes convex. The. CIRCULAR BEND. - PROCEDURE gives a -
force value related to flexure-resistance, simultaneously averaging
st1ffness in all directions. -

APPARATUS :

The apparatus 'necessary .for the CIRCULAR BEND
PROCEDURE is a modified Circular Bend Stiffness
Tester, having the following parts:
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Exanpl es of suitable absorbent materials include conm nuted wood pul p which
“is generally referred to as airfelt, creped cellul ose waddi ng, absorbent
foanms, absorbent sponges, synthetlc staple fibers, polyneric fibers,
,hydrogel formi ng polyner gelling agents, or any equivalent materials or

conbi nations of materials. A partlc%ﬁafly preferred absorbent naterial
are polyneric gel'ling agents. Polynerlc gelling agents are those materials
whi ch, upon cont act mnth f|UIdS (i.e., liquids) such as mater or body

fluid dlscharged |nt ? can be_ac U|re and hel d by
the polymeric gel8a- gx Sgthtmillimgiers haying, ap; 18- 75t He1dimeter es heréin

wi th enhanced absodiamatercopiFitdy Weliap odgerofveie brifiide rshbeld ben
performance. at a 45 degree angle to a depth of 4.75 millimeters.

(fluids, i mbibe Such shbiid @eﬂedgf;embgﬂwgu%;@%h& is! fog. i g manner

A plunger having an ovéral1‘1ength of-72.2 millimeters, -
a diameter of 6.25 millimeters, a ball nose having a
radius of 2.97 millimeters and a needle-point extend1ng
0.88 millimeter therefrom having a 0.33 millimeter base
diameter and a point having a radius of less than 0.5
millimeter, the plunger being mounted concentric with
the orifice and having equal clearance on all sides.
Note that the needle-point is merely to prevent lateral
movement of the test specimen during testing.
. Therefore, if the needle-point significantly adversely
affects the test specimen (for 'example; punctures an
inflatable structure), than the needle-point should not
" be used. The bottom of the plunger should be set well
above the top of the orifice platé. From this position,
the downward stroke of the ball nose is to the exact
bottom of the plate orifice.

A force-measurement gauge and more -specifically an
Instron inverted compression load cell. The load cell
has a load range of from about 0.0 to about 2000.0
grams. :

An actuator, .and more specifically the Instron Model
No. 1122 having an inverted compression load cell. The
Instron 1122 4is made by the Instron Engineering
Corporation, Canton, Massachusetts.

NUMBER AND PREPARATION OF SPECIMENS

In order to perform the procedure for this test, as
" explained below, five representative sanitary napkins
are necessary. From one of the five napkins to be
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The polyneric gelling agent which is enpl oyed in t he ‘absof bent

core 34 will generally conprise particles of a substantial l'y
wat er-insol uble, slightly cross-linked, partially neutralized,
hydrogel -formng polynmer material. . Such -polyner materials can be

prepared ~from pol ynerizable, unsat urgf ed, acid-containing nonomers.

Sui tabl e unsaturated acidirc nmonomers for use in preparing the polyneric
gelling agents used in this invention include those listed.in US. Patent
4,654,039, entitled "Hydrogel - Form ng Pol yner Conpositions For Use In

Absor bent St ruct ur ¢e$tedjhsenie naRbesd"¥™0 ofr NG x $PISURPN inekkr! RELE N ON March
.31, 1987, and whi ct}

nononer s i ncl ude aCPgﬁ'@ngc%'%,, 'cﬂrg.ﬂ] 8%@?“?@5: g?r’ﬁ{,gna%nrfggg{’ﬁlr&gﬁ@ﬂi (23f (ranre'[ ﬁSI
propane sul fonic ad éopsgeewliscjodoedj diveadlly tiosadmpetdrasheetporeibiched for’
preparation of the #el¥Tahifate of a topsheet, two.or less tissue sheets
and a barrier sheet, should not be tested. The reason
that these specimens are not tested is due to the
realization that prior art napkins exist in which a
topsheet is joined to a barrier sheet beyond the edges
of an absorbent core in the periphefy of the napkin,
such portions of which are highly flexible. However,
the present invention is lliore concerned with the overall
flexibility of the sanitary napkin and not merely the
peripheral portions thereof and, therefore, the
flexibility of the present invention is more concerned
with the flexibility of the significant absorbent portions
of the sanitary napkin. If any of these significant
absorbent portions of the sanitary napkin meet the
parameters of this test, then the sanitary napkin
~ satisfies the test. Therefore, a number of different
specimens should be tested from each sanitary napkin.
Certainly, the struct'u_ra;lly most flexible portion of the
sanitary napkin should be tested, excluding those:
portions excluded above. The test specimens should
not be folded or bent by the test person, and the
handling of specimens must be kept to a minimum and to
 the edges to avoid affecting flexural-resistance .
properties. From the four remaining sanitary napkins,
an equal number "Y" of 37.5 x 37.5 millimeter
specimens, identical to the specimens cut from the first
napkin, are cut. Thus, the test person should have
"Y" number of sets of five identical specimens. '

PROCEDURE

The procédure for the CIRCULAR BEND PROCEDURE is
as follows. The specimens are conditioned by leaving

them in a room which is 21 + 1°C and 50 + 2% relative
.

I
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gelling agent material . In the hydrogel-forming polymeric gelling
agent t he pol yneric conponent formed from unsaturated, acid-containing
nononers nmay be grafted onto other types of polyner noieties such as starch
of cellul ose. Polyacrylate grafted starch materials of this type are
‘especially preferred for use herein. 2¢g Preferred polynmer gelling agents
whi ch can be prepared from conventi onal types of nononers i nclude

hydrol yzed acrylonitrile grafted starch, polyacrylate grafted starch,

pol yacryl ates, mal ei ¢ anhydri de-based copolyners and conbi nat'i ons thereof
Especi al |y preferrbemidity tfloe pgeybadt y)lfatvms hauck .poTheadest pletegriaf t ed st arch.

What ever the natur ¢efled hemasmn d q87REN %! 8o <af st mBYdrsoge! - f orm ng
polymeric gelling a enté‘ug ﬁ or e ereln, such
materials will i R¥geREMEF pBE full gﬁtt']"gec gagth;.; nﬁecfpe mepy dés- |'i nki ng
serves to r enehtered onhthehyrlifigel pladtformbeosd pineplorgeri sighagent s used
: 2 tg'rts I nvention %Hélsttﬁé'tﬂoﬂb'é’urfx\@et 26" b tHeUSpéeimer?Nd £4LiAG Serle! NKI NG thus
P plunger and the garmeat surface 17 of the specimen is

facing the platform. The indicator zero is'checked and

adjusted, if necessary. The plunger is actuated.

Touching the .specimen during the testing should be

‘avoided. The maximum force reading to the nearest

gram is recorded. The above steps are repeated until

all five of the identical specimens have been tested.
CALCULATIONS

The peak bending stiffness for each specimen is the
maximum force reading for that specimen. Remember
that "Y" number of sets of five identical specimens were
cut. Each set of five identical specimens is tested and
the five values received for that set are averaged.
Thus, the test person now has an average value for
each of the "Y" sets tested. Remember, if any of the
significantly absorbent portions of the sanitary napkin
have the requisite flexure-resistance, then the napkin
satisfies the parameters of this test. Therefore, the
flexure-resistance for a particularly designed sanitary
napkin is the greatest of these average peak: bending
stiffnesses

As alluded to earlier, the combination of topsheet 25 ‘and
wipe acquisition sheet 28 imparts some beneficial properties to the
sanitary napkin 10. In particular, the combination of an
apertured formed film topsheet 25 superimposed over an apertured
nonwoven wipe acquisition sheet 28 is beneficial. A preferred
wipe acquisition sheet 28 is the previously described SONTARA
8407. An enlarged depictibn of such an arrangement is shown in
Figure 3. Such a combination is even more beneficial when the
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determ nes the gel volume and extractable polynmer characteristics of the
hydrogels formed from the polynmeric gelling agents enployed. Suitable
cross-linking agents are well known in the .art and include,

for exanple, those described in greater detail in U S. Patent 4,076, 663,

whi ch patent issued to Masuda et al . onp,February 28, 1978, and which
patent is incorporated herein by reference. Preferred cross-1inking
agents are the di- or

_ nonwoven wipe acquisition sheéet 28 is formed or positioned such
- that no fiber bundles 89 of the sheet 28 are beneath some of the
apertures 83 of the formed film topsheet 25 (i.e., the apertures
in the two sheets 25 and 28 are aligned) while beneath other
.apertures 83 of the formed film topsheet 25 fiber bundles 89 of
the nonwoven sheet 28 are present (i.e., apertures in the two
sheets 25 and 28 are not aligned). Such an arrangement is
readily apparent in Figure 3, wherein the apertures 86 of the
nonwoven sheet 28 are larger than the apertures 83 of the forined-
film topsheet 25. Such an arrangement provides the sanitary
napkin 10 at least two beneficial properties: enhanced gusIr'
acquisition and enhanced wipe acquisition. Gush acquisition is
enhanced in -those areas where the apertures 83 of the topsheet
25 are aligned with the apertures 86 of the nonwoven wipe
acquisition sheet 28. The aligned apertures'83 and 86 provide a
direct route for exudates to flow from the body surface 26 of the
- topsheet. 25 to the central absorbent materials of the napkin 10.
Further, the apertures 83 and .86 themselves are able to contain a
degree of fluid within their walls or boundaries until such fluid is
absorbed. Wipe acquisition, which is the ability to pull liquid
exudates from the wearer’s skin into the absorbent material of the
napkin 10, is enhanced in those areas where fiber bundles 89 of
the nonwoven wipe acquisition. sheet 28 are aligned such that the
fiber bundles 89 are beneath the openings of the apertures 83 of
the topsheet 25. |

As Jjust mentioned, wipe acquisition is critical in those
regions where the topsheet 25 is in contact with exudates on the *
wearer’s skin. In such areés, the sanitary napkin 10 is likely
under compressive forces from the wearer’s body. When such is

- the case, the fiber bundles 89 .of the nonwoven wipe acquisition
sheet 28 beneath the apertures 83 of the topsheet 25 are forced
somewhat up into the apertures 83 of the topsheet 25, closer to
the wearer’s skin. Obviously, the spaces between the fiber
"bundles 89 and the walls of the apertures 83 "or between the
fibers of the fiber bundles 89 themselves will be less than the
spaces which were between only the walls of the apertures 83.
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pol yesters of unsaturated nono- * or polycarboxylic acids wth .polyols,
the bisacrylani des and thé di- or triallyl amnes. Especially preferred
. cross-1inking agents are N, N -net hyl enebi sacryl am de, trinethyl ol
ptopane triacrylate and triallyl am ne. The cross-1linking agent can
general ly conprise from about 0.001 nnb; percent to 5.0 nole percent of ‘the
resutting hydrogel-forming polyner - faterial. °~ Mre preferably, 'the
cross-linking agent will conprise fromabout 0.01 nole percent to 3.0 nole
"~ percent of the hydrogel-form ng polyneric gelling agent used herein.

The slightly Ohesé-dpabksdarenyeadpilgartesor NAIGispwbIMtknbkin Off [thega@gedss which

may be used in:the articles qQf the present |. I on are. general ly_enpl oyed
"0 thei 1 par t (PRI, oPGRS, dne rdgtrBast "sab I ERL ' v aCE R 5" Such
material s are inonedséds edThust ithe| gaptlaryl actdan wien these capertyres08avl e
Phe pol ymer argere OBy Hnd) 6789, Bie préfurt Do Reashd R eRE Y ol zed |
with a sal t-fd\aﬁgﬁbqgag‘f Jletter sble) to” dray -%ﬁﬁg*reatﬂfng’eﬁm SN kol
metal, anmoniimty thesabeapifllarcids andrenventuallyaridto dileneentral alisosbent

materials of'the sanitary napkin 10. :

A1fhough all of the apertures 83 of the topsheet 25 are
referenced by the numeral "83", for the 'f011owing teaching
purpdses, specific reference is directed to_the.aperture'of Figure
3‘specifica11y labeled and designated "83". The specific aperture
83 referenced is an example in which- an aperture 83 of the
topsheet 25 is aligned with an aperture 86 of the nonwoven wipe -
acquisition sheet 28. Theoretically, such an aperture is useful
for gush écduisition since exudates have unintefrupted flow from
the body surface 26 of the topsheet 25 to the central absorbent
material (not shown). Next, attention is directed to the aperture
83 immediately to the right of the specific aperture 83 just
referenced. As seen, this aperture 83 is superimposed over a
fiber bundle 89 of the nonwoven wipe acquisition sheet 28.
Théoretical]y, exudates that flow into the aperture 83 will enter
the capillaries of the fiber buidle 89. The exudates will then

- either be pulled or absorbed into the central absorbent materials
or wicked to intersecting fiber bundles 89, then wicked further to
other intersecting fiber bundles 89, and so on, until the exudates
are absorbed into a more laterally distant portion of ‘the central
absorbent materials. Hence, a large portion of the total

- absorbent capacity of the-absorbgnt-mater1a1s can be utilized.

As preiious1y mentioned, the sanitary 'napkin 10 of the
present invention has a liquid capacity great enough to absorb
medium to high . menstrual flows. Two capacities, which,
depending on the size of the sanitary napkin may be the same,
are determinable: test capacity and total capacity. Preferably,
‘the napkin 10 of the present invention has a test capacity of at

- least about 8.0 .grams, more preferably of at least about 15.0
o e T = ' o _ »
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percentage of the total nononer utilized which are neutralized acid
group-containing mononers is referred to herein as the "degree of
neutralization.' The polyneric gelling agent materials used in the
absorbent articles herein must have a relatively high capacity for inbibing
fluids encountered in such articles. Tha absorbent capacity of these
materials can be quantified by referencing the "gel volune" of the

pol yneric gelling agents which are to be selected for use in.the present
invention. For purposes of this invention, gel volunme can be defined
in terns of th@raeurdndofmesintprefecablyi f afsolexsd babouby 16i.0emrams.

Preferably, the napkin 10 of the present 1nvent1on has a totaI
capacity of at least aboutlzo 0 grams, more preferably of at least
about 30.0 grams, and most preferably of at least abqut 40.0
grams. ' '

The test and total capacities of a sanitary napkin are
determined as follows. Any panty adhesive release paper is
removed from the napkin to be tested. To determine test
capacity, a 4.75 x 14.0 centimeters portion, or any other
configuration having 66.5 square centimeters, of the sanitary
-napkin is cut from the portion of the sanitary napkin which would
be centered under the vaginal orifice when the sanitary napkin is
worn. Total capacity. is determined using the entire napkin minus
any release paper. The article is weighed to the nearest 0.1
gram. The article is then submerged in a beaker of sterile saline
(obtainable from the Baxter Travenol Company of Deerfield,
I11inois), such that the article is totally submerged and is not
bent or otherwise twisted or folded. The article is submerged for’
10 minutes. The article is removed from the saline and
suspended for two minutes in a vertical position to allow the
saline to drain out of the article. The article is then placed body
facing surface down onto an absorbent blotter, such as the filter
paper #631 available from the Filtration Science Corp.,
Eaton-Dikeman Division of Mount Holly Springs, Pennsylvania. A
uniform 17.6 grams per square centimeter load is placed over the
article to squeeze excess fluid out. The absorbent blotter is
replaced every 30 seconds until the amount of fluid transferred to
the absorbent blotter is less than 0.5 gram§ in a 30 -second
period. Next, the article is weighed to the nearest 0.1 gram and
the dry weight of the article is subtracted. The difference in
grams is the test or total capac1ty of the article, whichever the
case may be. - :

The central absorbent width 63 of absorbent material of the
sanitary. napkin 10 of the present invention is an important
parameter. The term “central absorbent width" - refers to a

I ———
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10 polynmeric gelling agent and is speC|f|ed as grans of synthetlc

urine per gram of polyneric gelling agent. Gel volune in
synthetic urine can be determ ned by form ng a suspension of - about
0°1-0.2 parts of dried polymeric gelling agent to be tested with
about 20-parts of synthetic urine. E# suspension is nai ntai ned
at, anbient tenperature under gentle stFrring for a tinme sufficient,
e.g., about 1 hour, for swelling equilibriumto be : attained. The gel
vol unme of the polyneric gelling agent in grans ~ of synthetic urine

per gram of pokpeelgrﬁ a@ealdmh@eemtdr&nﬁibgag 10 deterﬁl‘?‘nﬁba%qufljfs htSIhgn and
Cre a0 ot o Refehetdl 83y T SoSFiane s 9K" oqtng b8 nin  aanbtamogel ©o
the total vol unapkin 1Gewhichpénsdisposed beneath the démtepedf iveuwagiralt he
gel ling agent soMFgee, Whéd'woAPS 95 NRBAted. A plane 65 parallel to the lateral
centerline 61 and 3.75 centimeters forward from the point 64 in
the direction of the wearer’s mons pubis is located. Another
plane 66 parallel to the lateral centerline 61 and 5.0 cent1meters
rearward from the point 64 in the direction of the wearer’s
buttocks is also located. The greatest flat-out, uncompressed,
unmanipulated, lateral width of absorbent material of the sanitary
napkin 10 between the planes 65 and 66 is ‘the central absorbent
width 63 of the sanitary napkin 10. It matters not whether the
absorbent material is a single sheet, overlapping sheets,
staggered sheets, etc., and-it matters not whether the absorbent
material is a nonwoven sheet, an absorbent topsheet, an
absorbent core, a tissue, synthetic staple fibers, etc. For
example, a sanitary napkin 10 of the present invention night‘have
a wipe acquisition sheet 28 or a wet-laid tissue 31 having a width
of about 7.75 centimeters and an absorbent core 34 having a
width of ~about 3.8 centimeters. ' Thus, in this example, the 7

sanitary napkin 10 has a central absorbent width 63 of 7.75
centimeters. '

The sanitary napkin 10 should preferably be scaled to the
width of the crotch of the underwear of the wearer. A sanitary
napkin 10 having a centra) absorbent width 63 which registers the
absorbent 13 with the edges of the underwear crotch is
particularly preferred. For relatively narrower underwear
crotches, having a width of about 3.7 to about 6.4 centimeters, a
sanitary napkin having a. central absorbent width 63 of about 3.7
to about 6.4 centimeters works well.

The total width of the napkin 10 is scaled to the central
absorbent width 63, and should be about 0.6 to about 1.0
centimeters greater than the central absorbent width 63, due to
the additional margin necessary to join the édges of the topsheet
25 and barrier sheet 16 together. Generally: about 0.3 to about
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Gore 34 herein will generally be at |east about 20.0 grans of

synthetic wurine .per gram of polyneric gelling agent. Mor e
preferably, the gel volune of the materials enployed will range from
about 20.0 to about 60.0, nost preferably fromabout 22.0 to ' about .
35.0 grams of synthetic urine per gramgf polyneric gelling "~ -agent.
Wthin the webs which formthe |ayers of the absorbent core 34, the
particles of the polyneric gelling agent should bé t hor oughl y

di spersed but nmay or nmay not be uni formy distributed. In

particul ar, thkSecertinbtersegronecessarpngts eakht &dge of the napkin l1eyess which
nave hOner CORSRNERG!oBUfedd! 285k (8 BERNer shest 1672, OF fAHkG 0O Ot Der

regi ons or zon referrtd di ment ,

‘the sanitary Ay al(pe@f;rqlh@bsorbent widths6htof rib@\h‘t |3)ﬂ %P1 RboYEy 6.4
hydrogel - f or m qeat Pedterewitl dRvk in@otal width pgRyihg fFomtabobtited té far pughout

referanl y ¢ hronyimlers SHRE 7.0 vo 7.4 FRIFRES 20 Lre "ent i meters of
t he napkin, and nost preferably t hroughout at |east about 100.0
square centi-neterstif sahftargPlpbpkin 10 of one embodiment of the present
invention intended for underwear having a relatively greater
crotch width should have a central absorbent width 63 of at least
about 6.5 centimeters, more preferably of at least about 7.0
centimeters, more preferably of at Teast about 7.75 -centimeters,
and most preferdb1y of at least about 9.0 centimeters.

, As the central absorbent width 63 of the sénitany napkin 10
diminishes, the total capacity, as determined by the
aforementioned Test Procedure, will proportionally diminish,
unless the sanitary napkin 10 is lengthened in the longitudinal
direction. Because a pad which is 'excessively lengthened may
not be comfortable to wear, it is acceptable, for a pad having a .
central absorbent width 63 of about 6.2 centimeters or less to
"have a reduced total capacity. ' For such an arrangement a
sanitary napkin 10 having a total capaCIty of about 14 grams has
been found to work well. ' '

. . . . L 4 . .
' -The central absorbent width 63 of the sanitary napkin 10 of

. the present invention is believed important for the following
reason. As stated previously, the sanitary napkin 10 of the
present invention relies more on the lateral distribution of
exudates over or through a relatively large surface area of the
absorbent core 34 rather than on a high degree of vertical

- absorption common to many prior art sanitary napkins. Therefore,
because exudates which are distributed onto the topsheet 25 may
not be quickly absorbed before they migrate across the topsheet
25, it is important to contain such exudates pending absorption.
The specified central absorbent width 63 of the sanitary napkin 10
of the present invention has been determined based on the width of
a flexible napkin which will cup around the labia in the region of
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Preferably, the hydrogel-formng polyneric gelling agent will be
distributed in an amount of from about. 0.001 granms per square centineter
to about 0.009 grams ‘per square centineter, nore

preferably of from about. 0.003 grans per square centineter to about 0.008
granms per square centinmeter, and nost eferably from about 0.004 grans per
square centineter to about 0 007 grans per square centlneter Pref erably,
t he absorbent core 34 '

the vagma] orifice such that at least the edges of the absorbent
material are positioned in the uppermost part of the wearer’s legs
at the crotch. Thus, the sanitary napkin 10 and the absorbent
material may be cupped shaped in the surrounding regions of the
vaginal orifice and exudates deposited thereon will be contained
until absorbed.

 Because of the flexibility requirements of the sanitary
napkins 10 .of the present invention, it is likely that the sanitary
napkins 10 of the present invention will be relatively thin. It is ‘
preferred to keep. the sanitary napkins 10 of the present
invention thin so that the sanitary napkins 10 of the present
~ invention will be unobtrusive and. the user will have a low
awareness of the sanitary napkin 10 of the present invention
while it is being worn. The sanitary napkin 10 shown in Figures
1 and 2 has a caliper of about 1.9 millimeters. The caliper of a
sanitary napkin 10 is determined by the following test.

A comparator gauge, and specifically the Ames, Model 130
with dial dindicator Model 482, available from the B.C. Ames,
Company . of Waltham, Massachusetts is needed. The comparator
gauge should have a circular comparator foot made of aluminum
and having a weight of 10.0 grams and a contact surface of 5.16
square centimeters. The comparator gauge is zeroed. An 80.0
grams stainless steel weight is placed on the spindle ‘extending
above the comparator dial. The comparator foot is raised and the
napkin, with any panty adhesive release paper being removed, is -
placed garment surface down on the base p'late‘ The napkin _is
positioned on the base plate .so that when the foot is lowered it is
in the center of the napkin. Try to smooth out or avoid any
wrinkles in the napkin. Gently lower the foot onto the napkin.
Determine the napkin caliper by reading the comparator dial 30
seconds. after the foot comes in contact with the napkin. Repeat
the measurement 3.0 centimeters from each of the ends of the
absorbent material along the longitudinal centerline 58 of the
napkin. The average of the three readings is the caliper of the
sanitary napkin. Preferably, the sanitary napkins 10 of the
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will contain fromabout 5.0%to about 85.0% by wei ght of hydrogel form ng
pol ymeric gelling agent, nore preferably from about 10.0%to about 70.0%
and nost preferably fromabout 15.0%to about 55. 0% In the
preferred enbodinent shown in Figure 2, the absorbent core 34 is a
| am nate conprised of a |ayer of superigsorbent pol ymer mat erial 37
di.sposed between two air-laid tissues and 43. A suitable lamnnate is
t he superabsorbent | ani nate WATER-LOCK L-535 available fromthe Gain
Processi ng Corporation of Muiscatine, {owa (WATER-LOCK registered TM by

Grain Process \"Hlen?orilﬂ%ﬂibﬁn)have %UCEal 1%HPer@Fb5Pésl§e”fhanl agdpgt O gar e
di scl osed in Itled aﬁ{pom ti on, _For Absorbent Film
e

fen
And Met hod Of @%ﬂﬁ&:ﬁ’ﬁowrevﬂ ﬁraﬁzhe s thancabauy H2g B Lidpetars,| andy
August 21, 198mostaprefidrablyPdessitthdn 200uti4B.0 mhtlimettsl arfheatsid pébsufr bent

Process”, whichy fitark S tht t nd whi ch
pat ents are mcoi%gratﬁé 'F]ﬂgﬁ ozglrﬂé"g?%)réggcgﬂ)en;rﬁﬂ %Eﬁ 1_"&%9% 53 has a
hydr ogel pol ynir'§S8a8rl" "5? "@ “BPW"BB?" depadr &0 ciingeease, inotheer
| oadi ngs' of 0. 6Tekure{re8Pstapteurs Ifertheqfhexureerdsistdneé is increased to
' greater than about 400 grams, or even greater than about 500
grams, the calliper may be increased to as mug:h as about 4.0 to
about 5.0 millimeters, but préferab‘ly is not greater than about
3.0 millimeters. -

An alternative embodiment of a -sanitary napkin 10 of the
present invention is shown in Figure 4. In this embodinient, the
sanitary napkin 10 has two ﬂaps 70 each of which. are adjacent to

~and extend laterally from a side edge 55 of the absorbent core
34. The flaps 70 are configured to drape over the edges of the
wearer’s - panties . in the crotch region so that the flaps 70 are
disposed between the edges of the wearer’s panties and the
wearer’s thighs. The flaps 70 serve at least two purposes.
First, the flaps 70 help serve to prevent soiling of the wearer’s
body and panties by menstrual fluid. Second, the flaps 70 are
preferably provided with attachment means 71 on their garment
surface 17 so that the flaps 70 can be folded back under the
panty and attached to the garment facing side of the panty. In
this way, the flaps 70 serve to keep the napkin 10 properly
positioned in the panty. A preferred attachment means 71 is a

- pressure-sensitive adhesive, as is well known in the art.
Alternatively, the flaps 70 may be attached to each other on the
underside of the panty by the attachment means 71 without being
affixed to the panty.

In the preferred "embodiment shown, the flaps 70 are
comprised of topsheet 25, tissue 31, and barrier sheet 16.
Further, in the embodiment shown, the flaps.70 are unitary with
the laminae of the napkin 10. In other words, the topsheef 25,
“tissue 31 and barrier sheet 16 simply extend laterally beyond the
core 34 to form the flaps 70. However, the flaps 70 need not be
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héve been found accéptable The first and second tissue |ayers 40 and 43

provi de contai nment of the superabsorbent polynmer material 37, inprove
| ateral wi cking of the absor bed- exudat es t hr oughout the absorbent core 34
and provi de a degree. of absorbency. In the case of non-particulate

hydr ogel -form ng pol yner gelling agent2§ which can be formed into fibrous
sheets, foanms or filnms, the non-particulate gelling agent may conprise from
about 15%to about 100% by wei ght of the absorbent core 34, nore preferably
of from about 40% to about 100% and nost preferably of from about 60%

to about 100%unftweybastls thei ghgkinf 16 ublt ncan- bar sepivhté eelsempuarsabmmbents may
e o ooy oy SRR PE Vg RO RERGRRCESs OB W S
about ' comprised of a single substrate or other lam'mae configurations .
' It is recommended, however, that the flaps 70 have a 1liquid
impervious barrier sheet 16. The barrier sheet .16 prevents
exudates which reach- the flaps 70 from soiling the edges of the
wearer’s panties. Further, it is preferable that the flaps 70 be
provided with an absorbent layer, at least to a point beyond the
edges of the wearer’s panties. Theoretically, only a relative]j
small amount of menses should reach the flaps 70, therefore, only
a relatively small amount of absorbent material is desirable in the
flaps 70. However, at 1ea§t some absorbent material is
recommended in order to prevent any exudates that reach the
flaps 70 from being able to flow further to unprotected areas.
The absorbent material may be a tissue, such as the tissue 31, or
an extension of the absorbent core 34, such as the WATER-LOCK
L - 535. Ho,wevér, the absorbent materia] in the flaps 70 should
be relatively highly flexible. A number of sanitary napkins
having flaps suitable or adaptable for use with the sanitary
napkins 10 of the present invention are known. Such flaps are.
disclosed in U.S. Patent 4,687,478, entitled "Shaped Sanitary
. Napkin With Flaps", which patent issued to 'Van Tilburg on .
August 18, 1987, U.S. Patent 4,608,047, entitled ' "Sanitary
Napkin Attachment Means", which patent issued to Mattingly on
August 26, 1986, U.S. Patent 4,589,876, entitled “Sanitary
Napkin", which patent issued to Van Tilburg on May 20, 1986,
and U.S. Patent 4,285,343, entitled "Sanitary Napkin®, -which
patent issued to McNair on August 25, 1981, all of which patents
are incorporated herein by reference.

- For illustration purposes, the central absorbent width 63 of

the napk'm 10 shown in Figure 4 would extend laterally from the

- . outer edge 32 of the tissue 31 in the one f'lap 70 to - the outer
edge 32 of the tissue 31 in the other flap 70.

Another alternative embodiment of a sanitary napkin 10 of
the present ‘invention is shown in Figure 5. Like the napkin 10
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X2 0.004 to about 0.010.. Two suitable and commercially avail able
non-particul ate absorbent materials for the absorbent core 34 are a double

| ayer acrylic fibrous material avail abl e under the tradenane Lanseal F from
.tshe Chol.i Conpany, LTD., of Hi gashi, Osaka Japan and a

car boxymet hyl cel lul ose fibrous. material. avail able under the tradenane
Aqual on C from Hercules, Inc. of W | ni 84t on, Del awar e. The t ot al

absor bent capacity of the absorbent core 34 should be conpatible with the
desi gn exudate | oading for the intended use of the sanitary napkin 10.

Further, the ag‘% bﬁpt SWQI t¥hﬁhn5£|ﬁnal?§°5ﬂ‘3nﬁasc%§?§47 qug Pragl ed to

accommdate wearers ran

vol ume.  For 4 |f§?%ec°'aﬁaﬂﬁfé9%ﬂt Iab%is)mboeupabq tShemﬂaI!fe 79t iarezed for
comprised only of the topsheet 25 and the barrien.sheet 55.

For illustration purposes, the central absorbent width 63 of
the napkin 10 shown in Figure 5 would extend lateralfy from
one outer edge 32 of the tissue 31 to the other outer edge 32
of the tissue 31.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications can

- be made without departing from the spirit and scope of the
invention.
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sanltary napki ns intended for daytine us h those intended
for nighttine use, or for sanitary napki ﬁ'ﬂmmﬁmmmﬂmﬂse by teenage .
femal es as conpared with those intended fer ase Dw NBresMmature wonen.. .

Ff 'shoul d be noted that the scope oflihe present invention | 3807Rt | nt ended -
to extend to sanitary napkins which are void of any superabsorbent
material and which have a central- absorbent nmenber -overl ayed Solely _
by nonwoven naterials, wherein the nonwoven maferials ‘have cal i per of less
than 0.50 mllinmeters, as detern1n€ ‘the caliper test, as later deflned.
Superinposed over the _absorbent e 34/ and extending about 3.0 .
mllimeters beyond the edges 52 and 55 of the absorbent core 34 is the

vet-lajd t s bl '
sati st hot ob oty nabikin M InGh hodyoSiBack shd 4 blely PPEAD) Eaig” e,
square net 8N iAAY aaPkine graraeigpizad: by sompising: 30.5 cubic nmeters peg

m nute per square neter at a pressure differential of about 12. 8"

m |1 et er§n aBgorb\Q’ﬁ{ %{eanf rhg\fl'ﬁfgagléﬁrst tnﬁgor ‘@ﬁ“‘ﬂcg' ﬂmd E'S%%Hr?d m’hg}or mai nt ar/ns
integrity “whe

surface, and -

a liquid impermeable barrier means adjacent to said second major surface
of said absorbent means, said sanitary napkin having a test capacity of at
least 8.0 grams, a total capacity of - at least 20.0 Qrams, -a
flexure- re51stance of less than 300.0 grams, and preferably less than 250
grams.

2. A sanitary napkin according to Claim 1 wherein said sanitary napkin has a
flexure-resistance of less than 400 grams, a test capacity of at least 8.0
grams, a total capacity of at least 14.0 grams and preferably, a total
capacity of at least 20.0 grams, and further characterized by having a
caliper of less than 5.0 millimeters.

3. _The sanitary napkin according to Claims 1 or 2, characterized in that said
sanitary. napkin_ has a caliper of less than 3.0 millimeters. '

4. The sanitary napkin according to Claims 1 or 2 characterized in that séid
sanitary napkin has a total pad width of at least 4.3 centimeters.

5. The sanitary nahkin according to Claims 1 or 2 characterized in that said
sanitary napkin has a central absorbent width of at least 3.7 centimeters.

6. The sanitary'napkin according ‘to Claims 1 or 2, characterized in that said
absorbent means comprises an absorbent core which contains from 5% to -85%
by weight of a particulate hydrogel-forming polymer gelling agent.

7. . The sanitary napkin according to Claims 1 or 2, characterized in that said
absorbent means comprises a liquid permeable topsheet and an absorbent
core. :
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wetted, in use. The wet-laid tissue 31 preferably has a wet tensile’
strength imthe cross-direction of at |east about 15.0 grans per

tentinmeter. 31 and their manufacture -
13.  are di lliimg '“““Ilgmmatent 39301, 746, entitled "Pr ocgggﬁior For mi ng
Absor bent Paper cByL nprlmtwng A Fabric Knuckle Pattern Ther rior To
Deying And Paper Thereof", which patent issued to Sanford and Sisson on

January 31, 1967, and which

8. - The sanitary napkin according to Claims 1 or 2, characterized in that said
barrier means comprises a barrier sheet and said absorbent means comprises
a liquid permeable polymeric topsheet overlaying a wipe acquisition sheet
overlaying -an absorbent core, said topsheet being associated with said
barrier sheet. : '

9. The sanitary napkin according to Claim 8, characteﬁzed in that said
topsheet is an apertured formed film, said wipe acquisition sheet is an
apertured nonwoven sheet comprising fiber bundles and apertures, some. of
said apertures of said topsheet and said wipe acquisition sheet being
aligned, such that no fiber bundles of said wipe acquisition sheet are
beneath some of said apertures of said topsheet while others of said

' éperturés of said topsheet  and said wipe acquisition sheet are not
aligned, 'such that a fiber bundle of said wipe acquisition sheet is
beneath said aperture of said topsheet. - '

10. The sanitary napkin according to Claims 1 or 2 characterized in thét said
napkin further comprises at least one laterally extending flap.

-
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patent is incorporated hereipn by ‘reference. In a preferred

“enbodi-nent, those parts of the wet-laid tissue 31 which extend beyond the

-.e"_'dges 52" and 55 of the absorbent core 34 are associated with thegb
sSheet 16. The wet-laid tissue 31 nmay be associated with the bar

AR

16 by attachment nmeans as are well known in the art such as by spray-gluing
or lines or spots of adhesive. The wet-laid tissue 16 serves a nunber of

r poses. The tissue T t i | oose
pur p | 31§4le FEEXIBLE SANIFARY AP

super absorbent materi al €t ween tissue 31 an

the barrier sheet 16

t.hereby preventing the superabsorbent material- 37 from-comng in contact
with the wearer's skin. Al soOTHOMAS Ws@SBARNNPINIPves | ateral w cking of

t he absorbed -exudates over the absorbent core 34 thereby providing
even distribution of he .exudates throughout the absorbent. core

a nore
34.

Further, the tissue 31 provi des soABSIRACE of absorbency and further
I nhi bits exudates which have reached and been absorbed by the absorbent
core 34 fromrewetting the wearer's skin. Superi npgsed over the -

wet-laid tissue 3D PSCOrdenee withcthe: pEesenti fventioni. sp t sanitaryeeaPkin
preferred entaliingrd body surface and a garment surface and being comprised

of an .absorbent means underlayed by a liquid barrier means,

wherein . the sanitary napkin is relatively highly flexible and has a -
capacity great _enough to handle medium to high ‘menstrual flows,
is provided. In a preferred embodiment, the sanitary napkin

‘comprises, from the body surface down, an apertured formed film
topsheet, an apertured nonwoven wipe acquisition éheet. a
wet-laid tissue, a superabsorbent core, and a barrier sheet.
Preferably, the central width of the absorbents is at least about
6.5 centimeters -and the caliper of the napkin as a whole is less

_than about 2.6 millimeters. '~ In a preferred embodiment, the -

napkin has laterally extending flaps which drape over the edges
of the wearer's panties in the crotch and are attachable to the
garment side of the wearer's panties. '
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fhe«~w pe acquisition sheet 28 is a nonwoven sheet. In the preferred
enbodi mrent shown in Figure 2, the sheet 28 is a spunlaced 70% 30%

¥fayon/ pol yester fiber sheet. Spunlaced fabrics of this type .are
manufactured by E. I. DuPont Nempurs & Conpany of W I m ngton,

Del aware, and are nmade avai l abI e unde' Eé tradename " SONTARA"
(SONTARA  registered ™ Vi Pont Nempburs & Conpany). These
fabrics are available in a nunber of suitable styles, however, Style 8407
inits apertured form having a basRige']mht of 0.005 gr anggper square
centineter and a thickness of about ! | l.imeters, is preferred. The

W pe acqui sition shee2528| Xt ends beyopd gjhe edges of t wet-laid tissue
31 where it. too i|g§ assSo\i at%d with thelBarrier sheet 16. The wi pe
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nldijkexudates over the absorbent core 34 thereby prOV|d|ng a nore even
~di stribution of the exudates throughout t he absorbent core 34. The | ateral
-\‘V\d “cking of the wipe acquisition sheet 28 is inportant for the follow ng

Tfeason.

vertical
-l.n ot her words,

*thick,

while utilizing only a snall

absorption capability. However, . the: r’él\atlvéa( thin napk| ns 10 of the
“present invention have a conpara & Qf vertid® absor ption.
Therefore, for a relatiuve t 0 be”absor bed,
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absor bent’ core 34 where the exudates can better and faster be vertically
abgorbed i's highly desirable. Further, the wi pe acquisition sheet 28
provides a fairly high degree of initial absorption during the tine
inferval between the time exudates are deposited onto the topsheet 25 and
t he t3 ne they are absorbed by the absorbent core 34. This property will be
nore specifically described later. Superi nposed over the w pe
acquisition sheet 28 is the liquid perneabl e topsheet 25. In a preferred
enbodi ment, the topsheet 25 is associated With the w pe acquisition sheet
28 by spray-gluing the topsheet 25 to the surface of the w pe acquisition
' sheet 28. The t opsheet . 25 i s dHINy| FEEXIBLES SANITAREINAPKIN and non-irritating to
the wearer's skin. Further, the topsheet 25 is liquid pervious, pernmtting
liquid to readily transfer through its thickness. .. A suitable topsheet 25
may be manufactured from a w de range- of “mateérial s such as pol yneric
materials, forned thernnplastlc films, apertured plastic filns, porous

f oans, reticul at ed f oans, natur or cotton fibers),
"synthetic fibers (e.qg., poI yestEACKEh&ﬁ SOF(?HQI Y bers) or from
1. Field of the Invention | .

The present invention relates to female sanitary napkins.

. Parficularly, the present invention concerns thin, flexible

sanitary napkins offering enhanced fit and comfort through a

construction which promotes a continuously -“self-conforming

anatomical cooperation of the sanitary napkin to the wearer to
yield a highly effective absorbent device. |

2. Background Art

A1 manner and variety of absorbent articles configured for
the absorption of body fluids such as menses, urine and feces are,
of course, well known. With respect to feminine protection
devices, the art has offered two basic types; sanitary napkins
have been developed for external wear about the pudendal region
while tampons have been develobed'for internal wear within the
vaginal cavity for interruption of menstrual flow therefrom. Such
tampon devices are disclosed in U.S. Patent 4,412,833, entitled
*Tampon Applicator”, which patent issued to Weigner et al. on
November 1, 1983, and U.S. Patent 4,413,986, entitled “"Tampon
Assembly With Means For Sterile Insertion", which patent jssued to
Jacobs on November 8, 1983,

Hybrid devices which attempt to merge the structural features
of the sanitary napkins and the tampons into a single device have
also been propoéed. Such hybrid devices are disclosed in U.S. .
Patent~2 092,346, entitled "Catamenial Pad”, which patént issued
to Arone on September 7, 1937, and U.S. Patent 3,905,372, entitled

_ "Femin1ne Hygiene Protective - Shteld“ which patent issued to
. Denkinger on September 16 1975 Other less. 1ntrusive hybrid,

Se b
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a conbination of natural and synthetic fibers, with apertured fornmed filns
being preferred. Forned filns. are preferred for the topsheet 25 because
they -are pervious to -liquids and yet

15 non- absorbent. Thus, the surface of the formed filmwhich is in
cdntact with the body remains dry, thereby reducing body soiling and
creating a nore confortable feel for the wearer. Suitable formed filns
are described in U S Patent 3,929,135, entitled

devices are known as labial or interlabial sanitary napkins and -
are characterized by having a portion which at least pértia]ly
resides within the wearer’s vestibule and a portion which at least
partially resides external of the wearer’s vestibule. Such
devices are disclosed in U.S. Patent 2,662,527, entitled "Sanitary
Pad", which patent issued to Jacks on December 15, 1953, and U.S.
Patent 4,631,062, entitled "Labial Sanitary Pad", which patent
issued to Lassen et al. on December 23; 1986.

With respect to sanitary napkins, at least two general classes

pertineﬁt to the present invention exist. One such class is for

-the absorption of medium to high menstrual flows. These sanitary
napkins offer a fairly high absorptive capacity. Absorptive
capacity is commonly achieved by providing the napkin with a
fairly thick and bulky absorbent member, commonly fluff pulp.
Sanitary napkins of this class are disclosed in U.S. Patent
3,294,091, entitled "Sanitary Napkin", which patent issued to
Morse on December 27, 1966, U.S. Patent 4,654,040, entitled
"Smooth-Edged Contoured Sanitary WNapkin", which patent issued
to Luceri on March 31, 1987, and U.S. Patent 4,687,478, entitled
"Sanitary Napkin With Flaps®", which patent issued to Van Tilburg _
on August 18, 1987. Such sanitary napkins theoretically have a
high absorptive capacity, however, when the sanitary népkin is
worn and subjected to the compressive forces of the wearer’s
thighs and pudendal region, the fluff pulp core simply compacts
or bunches into an arbitrary, but generally rope-like shape.
Such napkins commonly shift from their original placement so that
after only a short wearing time, the napkin might only partially,
if at all, be beneath the wearer’s vaginal orifice or vestibule.
Thus, in use, these sanitary napkins sometimes offer very little
absorption. Further, the rolling and twisting of these napkins
may create soiling on the wearer’s panties and skin surfaces. In
addition, the bulkiness of these napkins causes a high degree of
wearing awareness and may make them quite obtrusive when worn
with tight fitting slacks, body suits or bathing suits.

A second class of sanitary napkins are intended for light br
low menstrual flows and are commonly referred to as panty liners

This is the replacement shee

Dare. 14 AUG 1956



"Absorptive Structure Having Tapered Capillaries", which patent issued to

Thenmpson on Decenber 30, 1975, U. S. Patent 4, 324—246—ent—|—t—l—ed——Dr—sposable
Absorbent Article Having A Stain Resistant Topsh Whl ch patent i ssued

to Millane and Smith on April 13, 1982, U.S. Pat Fe9 ed
"Resi-lient Plastic Web Exhibiting Fi ber- Li ke Proper t ent
i ssued to Radel and Thonpson on August 3, 1982, and 463, 045,

entitled "Macroscopically Expanded Thr e Di nensi onal Pl astic V\éb Exhi biting
-Non-d ossy Visible Surface and Cl ot h-Li ke Tactile I npression”, which patent
I ssued to Ahr, Loui s, Miullane, and Quellete on July 31, 1984, all of which

pat enr s ar 90} "% BE il gesfh BfdsS! J?Htir‘i"f ﬁ!iepelﬁﬁ? of thi tkgh iggroﬁfsngs%ﬁ in

ent |nven I on,

topsheet 25 8. S-hyaatﬁﬂﬁl 14,681,578¢ H%Ilrtdﬂﬂn | Ptntbbugnrs#\ftaceVensﬂﬁéiq;s
liquidto transt\ﬁéast-'hrw&h bbﬁenltowshﬁet to%detaﬁt Qnd Bhﬁ\at mt Jutlyezl body

surface 26 wa h hi | ni shes the lik
menstrual fl ui diaﬂll ﬁ?%&/afrff"a?hb“st 8E ﬁ'@ét rT¥3ssr’afﬁe? RUR baé‘l ngf“é‘ﬁ%’r bed by
t he absorbent ceomewbat more filgxiblecanddgenebaldiynuwone conforthablie $harf 4bese

of the first class, however, they lack the absorptive capacity of

the napkins of the first class.

Therefore, there exists a real consumer need for a sanitary
napkin which is thin and flexible, thereby offering enhanced fit
and - comfort, yet having a fluid capacity great enough for use |
with medium to high menstrual flows thereby allaying consumer
fears of leakage and staining. '

Therefore, it is an object of the present invention to provide
a sanitary napkin which is thin and flexible and which is
absorbent enough to absorb and contain medium to high menstrual
flows.

It is an additional object of the present invention to provide -
.a sanitary napkin which will closely conform to the various
anatomical shapes of the female urogenital and buttocks region.

It is an additional object of the present invention to provide
a sanitary napkin which offers enhanced fit and comfort and a low
degree of wearing awareness.

It is an additional object of the present invention to provide

a thin and flexible sanitary napkin having laterally extending

- flaps configured to drape over- the side edges of the wearer’s

panties in the crotch portion thus being disposed between the

side edges of the wearer’s panties in the crotch portion and the
wearer s thighs.

It is an additiona] object of the present invention to provide
the ’Iateraﬂy extending. flaps with an - -attachment means on their.
garment facing surface so. that the ﬂaps can wrap around the side '

' Tt'm i tmz r&ﬁkﬂceme!"' °he




26 of the topsheet 25 is made hydrophilic by treating the body surface 26

W t'"h-a surfactant. It is preferred that the surfactant be substantially
evenly and conpletely. distributed t hroughout the body surface 26 of the

t opsheet 25. Tinhis Shest HaeBeacRegEceshed by any of the common techni ques wel |

. knowt to those s rt. For exanple, the surfactant can be
applied to the tg mglﬁyl !ﬁprayl ng, by padding, or by the use of
transfer rolls. rfactant 4can be incorporated into the

polymeric materials of a fornmed fil mtopsheet or between or within the
fibers of a nonwoven topsheet . The barrier nmeans 16 is adjacent the

13. In a referred
Zﬁggg?nen?{ or sugg%geo'fﬂ tRfe twg(aarer ?SSEP&% qﬁarﬁle crotch portion IC21nd be
attached to the garment facing side of the wearer’s panties in

order to provide protection from soiling and so as to keep the
napkin properly positioned in the wearer’s panties.

 These and -other objects of the present invention will be
more readily apparent when considered in reference to the
following description and when taken in conjunction with the
accompanying drawings.

SUMMARY OF THE INVENTION

In accordance with the present invention, a sanitary napkin
having a body surface and a garment surface and being comprised
of an absorbent means underlayed by a liquid barrier means,
wherein the sanitary napkin is relatively highly flexible and has a
capacity great enough to handle medium to high menstrual flows,
is provided. In a preferred embodiment, the sanitary napkin
comprises, from the body surface down, an apertured formed film
topsheet, an apertured nonwoven wipe acquisition: sheet, a
wet-laid tissue, a superabsorbent core, and a barrier sheet.
Preferably, - the central width of the absorbents is at least about
7.0 centimeters and the caliper of the napkin as a whole is less

~ than about 2.5 millimeters. In a preferred embodiment, the
napkin has laterally extending flaps which drape over the edges
of the wearer’s panties in the crotch and are attachable to the
garment side of the wearer’s panties.

RIEF DESCRIPTJON OF THE DRAWINGS

Figure 1 is a top plan view of a preferred sanitary napkin
embodiment of the present invention with portions being torn
away to show under'lying structure.

Figure 2 1s a lat'eral cros’s sectiona'l view of the pneferred '
-sanitary napkin embodiment shovm in Figure 1 taken along line
2-2 of Figure 1. . : :
Tms IS the replacement sheet
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16 absorbent nmeans 13 may be affixed over the second major surface 22 of
thé absorbent means 13 to the barrier means 16. Any of the comon

t echni ques wel | known in the art, such as spray-gluing or lines or
spots of adhesive may be used for this purpose. The barrier neans 16
‘geherally defines the garnent surface 17 of the sani tary napkin 10. The
barrier nmeans 16 may be any neans whichgis inpervious to |liquids and which
prevents exudates absorbed and containea in the absorbent nmeans 13 from
soiling articles, such as panties, which come in contact with the garment
surface 17 of the sanitary napkin 10. 1In the preferred enbodi nent of the

sanitary napkin 10 FigunetY dsed top Flaguview df anﬂe?erﬁehetmhééteran&“%ﬁﬂﬁl 16 is
|

b [ h 3 f t hi g IL.c. g i m her, f.1 ex e
i au | mper vi oraret 368 4hgee 1aRiade it dBiEions or Lodlropsmee being e *sheet
16 is a pol yet h{HaInk? ShownuRdenlying: strucduriess of from about 0.012 millineter
t o about

Figure'4 is a top plan view of an alternatively preferfed
sanitary napkin embodiment of the present invention with portions
being torn away to show underlying structure.

Figure 5 1is a top p]ad view of another - alternatively
preferred sanitary napkin embodiment of the present invention
with portions being torn away to show underlying structure.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

The present invention relatés to female sanitary napkins and
in particular to sanitary napkins which are thin and flexible and
offer enhanced fit, comfort, and containment.

As used herein, the term "sanitary napkin" refers to an
article which is worn by females adjacent to the pudendal region -
and which is intended to absorb and contain the various exudates
which are discharged from the body (e.g., blood, menses and
urine) and which is intended to be discarded after a single use
(i.e., it is not intended to be laundered or otherwise restored or
reused). Interlabial devices which reside partially within and
partially external of the wearer’s vestibule are also within the
scope of this invention. As used herein, the term "pudendal®
refers to the externally visible female genitalia and is limited to
the labia majora, the labia minora, the clitoris, and the vestibule.

A preferred embodiment of a sanitary hapkin 10 of the
present invention is shown in Figures 1 and 2. As can be seen
in Figures 1 and 2, a preferred sanitary napkin 10 basically
"comprises an absorbent means 13 and a Tiquid impermeable barrier -
means 16. The absorbent means 13 may be any means which is
generally compressible, conformable, non-irritating to the wearer’s

-.skin and capable pf'abSorbing-and containing body exudates such

" This is thé replacement sheet
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0.051 mIlinmeter. As used herein, the term"flexible" refers to materials
whirch are conpliant and which will readily conformto the general shape and
contours of the human body. A suitable polyethylene filmis

manuf act ured by Monsanto Chem cal Corporation and marketed in the trade as
Film°No. 8020. The barrier sheet 16 is preferably enbossed and/or matte
finished to provide a nore clothlike appgarance. Further, the barrier sheet
16 may permt vapors to escape fromthe absorbent nmeans 13 while still
preventi ng exudates from passing through the barrier sheet 16.

Preferably, the topsheet 25 and the barrier sheet 16 have |length and w dth
di nensi ons generas Imgnses, gbloadhand tdrd nebs Pre€ertabtyyr ehddatsorbdntt médnsy 18Xt end

beyond the edgespHat#id Prtedhityh haPSREA&N! Lﬁ%sﬁégﬁhwnhgésgr%my{nﬁieﬁ 13

Mes0c, ared" orBABabuSs BN HIFAS dfoatghd: se5and WAISE SUrEMSR2: 5 Ther oot |y
joined to a secobafriercmians 18nds adjaéérguthéi setand agoeyurface R2r&t thaenmber
Is indirectly jojfigfndn? Fe3REOTS. OHRC baPFid Thethf9 16 fa) ' bEL alF hths -
which is flexible and liquid impervious and which prevents the
exudates absorbed and contained in the absorbent means 13 from

wetting articles which contact the sanitary napkin 10 such as
panties.

In the preferred embodiment shown in Figures 1 and 2, the
absorbent means 13 is cbmprised of a liquid permeable topsheet
25, a liquid permeable wipe acquisition sheet 28, a wet-laid tissue
sheet 31 and an absorbent core 34. In the preferred embodiment
shown in Figures 1 and 2, the barrier means 16 is a barrier

. sheet. The absorbent core 34 is comprised of hydrbgel-'forming
material 37 disposed between two air-laid tissue sheets 40 and 43.
The sanitary napkin 10 has side edges 11 and end edges 12 which
together form the periphery 15 of the sanitary napkin 10. The
sanitary napkin 10 has a body surface 26 which is generally
defined by the topsheet 25 and a garment surface 17 which is
generally defined by the barrier sheet 16. '

Looking at some of the elements of the sanitary napkin 10
more specifically, the absorbent core 34 may be any means which
is generally compressible, conformable, non-irritating to the
wearer’s skin and capable of absorbing and containing body
exudates. The absorbent core 34 has a first major surface 46, a
second major surface 49. a pair of end edges 52 and a pair of
side edges 55. The absorbent core 34 may be manufactured in a
wide variety of sizes and shapes (e.g., rectangular, hourglass,
etc.). A preferred shape of the absorbent core 34 is the
dogbone shape shown in Figure 1. This -preferred absorbent core’
34 is about 22.0 centimeters long (longitudinal dimension along the
~ longitudinal centerline 58), about 7.0 cehtiméferyé' wide across its . -
- midportion _('Iat'éral dimension along the lateral centerline 61) and
..about, 8.0 centimeters wide -across -its widest portion- (lateral- -

.. "This is the replacement sheet
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to internedi ate nmenbers which in turn are affixed to the second nenber.
The extension of the topsheet 25 and/or the barrier

17 sheet 16 beyond the core end edges 52 and the core side edges 55 of

t he absorbent core 34 formthe end edges 11 and the side edges 12,
respectlvely, of the sanitary napkin. 10. In a preferred enbodlnent
the barrier sheet 16 and the topsheet 25 have an elliptical shape and
extend beyond t he absorbent core 34 7

dimension). The absorbent core 34 is symmetrically configured
for ease of manufacture and so that no conscious effort is
required by the wearer to properly place the napkin 10 in the
direction it should be worn. The midportion is configured to
basically conform to the wearer’s thighs and to the thinner crotch
portion of the wearer’s panties so as to prevent excessive
bunching. The size of the absorbent core 34 may be varied to
accommodate wearers ranging in size and also ranging in ‘the
expected amount of exudate fluid volume. The absorbent core 34
may be attached over the core’s first or second major surfaces 46
and 49, respectively, to adjacent members such as the topsheet 25
and barrier sheet 16 by any of the means well known in the art,
such as by spray-gluing or lines or spots of adhesive. Such
attachment facilitates integrity and recoverability of the absorbent
materials in use so as to maintain an optimum degree of
absorbency. Preferably, the absorbent core 34 has a wet-tensile
strength in the cross-direction of at least about 100.0 grams per

centimeter. Wet tensile strength is determinable by ASTM
Standard D 829-49.

The absorbent core 34 may be manufactured from a wide
variety of liquid absorbent materials commonly used in disposable
sanitary napkins, diapers, and other absorbent articles.
Examples of suitable absorbent materials include comminuted wood
pulp which is generally referred to as airfelt, creped cellulose
wadding, absorbent foams, absorbent sponges, synthetic staple
fibers, polymeric fibers, hydrogel-forming polymer gelling agents,
or any equivalent materials or combinations of materials. A
particularly preferred absorbent material are polymeric gelling
agents. Polymeric gelling agents are those materials which, upon
contact with fluids (i.e., 1iquids) such as water or body fluids,
imbibe such fluids and thereby form hydrogels. In this manner,

~ fluid discharged into the absorbent core 34 can be acquired and
held by the polymeric gelling agent, .thereby providing the
‘articles hérein with enhanced absorbent capacity and/or improved
fluid retention performance. : : .

" This is the replacement sheet
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a distance of at |east about 1.0 centineter where they are joined directly
"to each other by attachment neans as are well known in the art. The
attachnent neans may be, for exanple, a uniform continuous |ayer of
adhesive a patterned | ayer of adhesive, or an array of separate lines or
Spots of adhesives. The sanitary napkin 10 of the present invention
has a |ow fl exure-resistance. Thus, the sanitary napkin 10 of the present
i-nvention is highly flexible and conforés very well to the various shapes
of the femal e urogenital region. Preferably, the sanitary napkin 10 of the
present invention has a fl exure-resi stance of |ess than about 300.0 grans,

nore preferably ab t rans nd still r ef er abl han
about 175.0 grans a g'?m?fq&f eqre% !t H&D gbgat %g xf%grﬁhs 't'
The fl exure- resabsoeheob ofore. s¥Hni ma}rly genﬂrahlm scomprise e@ablichesmk oberdi ng

stiffness. - g)@mi S et gr nodel ed
after the ASTHagIg 40 Hi‘ﬂy Waiéﬂ‘?ﬁR&éEElbéi Pﬁ1 %%Réws@ﬁ r\g@gﬁﬂr efy bei ng

consi derabl y rﬁ?&F’F éae ndhydyagelsferming o polymgr) d‘b%e” hRoeqlamer BEND

PROCEDURE: is materials can be prepared from polymenzable, unsaturated
acid-containing monomers. Suitable unsaturated acidic monomers
for use in preparing the polymeric gelling agents used in this
invention include those listed in U.S. Patent 4,654,039, entitled
"Hydrogel-Forming Polymer Compositions For Use In Absorbent
Structures®™, which issued to Brandt, Goldman and Inglin on
March 31, 1987, and which patent is incorporated herein by
reference. Preferred monomers include acrylic acid, methacrylic
acid, and 2-acrylamido-2-methyl propane sulfonic acid. Acrylic
acid itself is especially preferred for preparation of the polymerlc
gelling agent material.

In the hydrogel-forming polymeric gelling agent the
polymeric component formed from unsaturated, acid-containing
monomers may be grafted onto other types of polymer moieties
such as starch or cellulose. Polyacrylate grafted starch materials
of this type are especially preferred for use herein.

Preferred polymer gelling agents which can be prepared from
conventional types of monomers include hydrolyzed acrylonitrile
grafted starch, polyacrylate grafted starch, polyacrylates, maleic
anhydride-based copolymers and combinations thereof. Especially
preferred are the polyacrylates and polyacrylate grafted starch.

Whatever the nature of the basic polymer components of the
hydrogel-forming polymeric gelling agents used in the absorbent
core 34 herein, such materials will in general be slightly
cross-linked. Cross-1inking serves to render the
hydrogel-forming polymer gelling agents used in this invention
substantially water-insoTub]e, and cross-linking thus in part
determines the gel volume and extractable polymer characteristics
.of- the hydrogels formed from- the polymeric gelling "ag'ent‘s
‘employed. Suftable cross-linking: agents are well known in the =
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a sinultaneous nulti-directional deformation of a material in which one
fate -of a speci men becomes concave and the other face. beconmes convex.

The  CIRCULAR BEND PROCEDURE gives a force value related to
flexure-resi stance, sinultaneously averaging stiffness in all directions.
APPARATUS: The apparatus necessary for the CIRCULAR BEND
PROCEDURE is a nodified Circular Bend Stiffness Tester, having
the follow ng parts: 9 :

art and include, for example, those described in greater detail in
U.S. Patent 4,076,663, which patent issued to Masuda et al. on
February 28, 1978, and which patent is incorporated herein by
reference. Preferred cross-linking agents are the di- or
polyesters of unsaturated mono- or polycarboxylic acids with
polyols, the bisacrylamides and the di- or triallyl amines.
Especially prefervred cross-linking agents are
N,N’-methylenebisacrylamide, trimethylol propane triacrylate and
triallyl amine. The cross-linking agent can generally comprise
from about 0.001 mole percent to 5.0 mole percent of the resulting
hydrogel-forming polymer material. More preferably, the
cross-linking agent will comprise from about 0.01 mole percent to

3.0 mole percent of the hydrogel- forming polymeric gelling agent
used herein.

The slightly cross-linked, hydrogel-forming polymeric gelling
agents which may be used in the articles of the present invention
are generally employed in their partially neutralized form. For
purposes of this invention, such materials are considered partially
neutralized when at least 25.0 mole percent, and preferably at -~
least 50.0 mole percent of monomers used to form the polymer are
acid group-containing monomers which have been neutralized with
a salt-forming cation. Suitable salt-forming cations include alkali
metal, ammonium, substituted ammonium, and amines. This
percentage of the total monomer -utilized which are neutralized
acid group-containing monomers is referred to herein as the
"degree of neutralization.® |

_ The polymeric gelling agent materials used in the absorbent
articles herein must have a relatively high capacity for imbibing
fluids encountered in such articles. The absorbent capacity of
these materials can be quantified by referencing the "gel volume"
of the polymeric ge11ing agents which are to be selected for use .

dn the present {nvention. '

~ For purposes of this 1n§entihn, gel volume can be defined- in
terms of’ the atiount of syuthet{c urine absorbed by any given_"
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18 A snoot h-pol i shed steel plate platformwhich is 102.0 x 102.0

Xx%6.35 mllimeters having an 18.75 mllineter di aneter orifice. The |ap
edge of the orifice should be at a 45 degree angle to a depth of 4.75
mllinmeters. A plunger having an overall length of 72.2 mllineters,
a“dianeter of 6.25 mllineters, a ball nose having a radi us of 2.97
mllimeters and a needl e-poi nt extendin 0.88 mllineter therefrom
having a 0.33 millimeter baseé dianeg%r and a point having a radi us of

| ess than 0.5 mllimeter, the plunger being nmounted concentric with

the orifice and having equal clearance on all sides. Note that the

needl e-point is d“l?lilé*i)é b@mmgvsgwéntl Gﬁ&rﬂ speCIﬂT‘éUeﬂ?rﬁram@f of t inthetiest
speC| men duri n@v e_negdl e; poi nt

significantly a Fseﬂef/' gq‘a'"af"lfecm‘jmeﬁéct @gﬁ@ﬂecﬁgﬁﬁ LIPS L PR
punctures an  synthétigt atriise scanudheurdelerminedh byheformdng ea psusnensiwultxf not

about 0.1-0.2 parts of dried polymeric gelling agent to be tested
with about 20 parts of synthetic urine. This suspension is
maintained at ambient temperature under gentle stirring for a time
sufficient, e.g., about 1 hour, for swelling equilibrium to be
attained. The gel volume of the polymet'jic gelling agent in grams
of synthetic urine per gram of polymeric gelling agent is then
calculated from the weight fraction of the polymeric gelling agent
in the suspension and the ratio of the liquid volume excluded
from the formed hydrogel to the total volume of the suspension.

The gel volume of the gelling agents used in the absorbent
core 34 herein will generally be at least about 20.0 grams of
synthetic urine per gram of polymeric gelling agent. More
preferably, the gel volume of the materials employed will range
from about 20.0 to about 60.0, most preferably from about 22.0 to

about 35.0 grams of synthetic urine per gram of polymeric gelling
agent.

Within the webs which form the layers of the absorbent core
34, the particles of the polymeric gelling agent should be
thoroughly dispersed but may or may not be uniformly
distributed. In particular, there may be regions or zones of the
core layers which have higher concentrations of gelling agent
particles than do other regions or zones of the layers.

In a preferred embodiment, the sanitary napkin 10 of the
present invention will have a hydrogel-forming polymeric gelling
agent distributed throughout at Tleast about 17.0 square
centimeters of the napkin, more preferably throughout at 1least
about 50.0 square centimeters of the napkin,. and most preferab‘ly

" throughout at least about 100.0 square centimeters of the napkin .
"Preferably, the hydroge'l f‘orming polymeric gel‘Hng agent will be .
thstributed in an amount of from about. 0.001 grams - per square
--centimeter to about O. 009 grams per square centimeter, more-
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be used. The bottom of the plunger shoul d be set wel | above the top of

the orifice plate. Fromthis position, t he downward stroke of the bal
nose is to the exact - bottom of the plate orifice. A
force-nmeasurenment gauge and nore -specifically an Instron inverted
conpriessi on load cell. The load cell has a | oad range of from about 0.0
to about 2000.0 gr ans. " An actug%or, and nore specifically the

| nstron Model . No. 1122 having an inverted conpression |load cell. The
Instron 1122 is nmade by the Instron Engi neering Cor por ati on, Canton,
Massachusetts. NUVBER AND PREPARATI ON OF SPECI MENS In order to

performthe prosederadlyf of Frims abest . 0 0633 grams Pl syuiedl takt iiter ftoye
L:Brk?;ign: gt io\e/e %anttarlyosnagorams per square cen(t(?meter, ami: rmost‘. pre?eraw,ye five
from about 0.004 grams per square centimeter to about 0.007
grams per square centimeter. Preferably, the absorbent core 34
will contain from about 5.0% to about 85.0% by weight of
‘hydrogel-forming polymeric gelling agent, more preferably from
about 10.0% to about 70.0%, and most preferably from about 15.0%
to about 55.0%.

" In the preferred embodiment shown in Figure 2, the
absorbent core 34 is a laminate comprised of. a layer of
superabsorbent polymer material 37 disposed between two air-laid
tissues 40 and 43. A suitable laminate is the superabsorbent
laminate WATER-LOCK L-535 available from the Grain Processing
Corporation of Muscatine, lowa (WATER-LOCK registered TM by
Grain Processing Corporation). - Such superabsorbent 1laminates
are disclosed in U.S. Patent 4,467,012, entitled "Composition For
Absorbent Film And Method Of Preparation”, which patent issued
to Pedersen et al. on August 21, 1984, and U.S. Patent
4,260,443, entitled “"Laminated Absorbent Process®", which patent -
issued to Lindsay et al. on April 7, 1981, and which patents are
incorporated herein by reference. The WATER-LOCK L-535 has a
hydrogel polymer loading of 0.005. grams per square centimeter,
however, loadings of 0.001 - 0.009 grams per square centimeter
have been found acceptable. The first and second tissue layers
40 and 43 provide containment of the superabsorbent polymer
material 37, improve lateral wicking of the absorbed exudates
throughout the absorbent core 34 and provide a degree of
absorbency. In the case of non-particulate hydrogel-forming
polymer gelling agents which can be formed into fibrous sheets,
foams or films, the non-particulate gelling agent may comprise
from about 15% to about 100% by weight of the absorbent core 34,
more preferab'ly of from about 40% to about 100%, and most

_ preferany of from about 60% to about 100% The basis weight of
such non- particulate superabsorbents may be from about ‘0. 002- to

. about 0.028 grams per square centimeter, more preferab1y of firom

- about 10.003 to about 0.018, and ‘most - preferab‘ly of “from about

" This is. the replacement sheet
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19 tested, sone nunber "Y" of 37.5 x 37.5 mllineter test
Speci-nens are cut. Specinens having portions in which a topsheet is
joined directly to a barrier sheet or which are a lamnate of a :
topsheet, two or |ess tissue sheets ~and a barrier sheet, should not be
tested. The reason that these specinens are not tested is due to the
realization that prior art napkins exist in which a

12

0.004 to about 0.010. Two suitable and commercially available
non-particulate absorbent materials for the absorbent core 34 are
a double layer acrylic fibrous material available under the
tradename Lanseal F from the Choli Company, LTD., of Higashi,
Osaka Japan and a carboxymethylcellulose fibrous material
available under the tradename Aqualon C from Hercules, Inc. of
Wilmington, Delaware.

The total absorbent capacity of the absorbent core 34 should
be compatible with the design exudate loading for the intended
use of the sanitary napkin 10. Further, the absorbent capacity
of the absorbent core 34 may be varied to accommodate wearers
ranging in the expected amount of exudate fluid volume. For
instance, a different absorbent capacity may be utilized for
sanitary napkins intended for daytime use as compared with those
intended for nighttime use, or for sanitary napkins intended for

use by teenage females as compared with those intended for use
by more mature women. '

It should be noted that the scope of the present invention is
not intended_tq extend to sanitary napkins which are void of any
superabsorbent material and which have a central absorbent
member overlayed solely by nonwoven materials, wherein the
nonwoven materials have caliper of 1ess'than 0.50 millimeters, as
determined by the ca]iperftest, as later defined.

Superimposed over the absorbent core 34 and extending
about 3.0 millimeters beyond the edges 52 and 55 of the absorbent
core 34 is the wet-laid tissue 31. The wet-laid tissue 31 is liquid
permeable. A satisfactory wet-laid tissue 31 has a basis weight
of about 15.8 grams per square meter and an air permeability of -
about 30.5 cubic . meters per minute per sduare meter at . a
pressure differential of about 12.8 -millimeters of water.
Preferably, the wet-laid tissue 31 maintains integrity when
‘wetted, in use. The,‘wet4lhid' tissue -31 preferibly has a wet
tensile strength in the cross-direction of at -least about:15.0

" grams per centimeter. Suitable’ tissues 31 and their .manufacture

This is'the replacement sheet
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topéheet Is joined to a barrier sheet beyond.the edges of an absorbent

«cere.in the periphery of the napkin, such portions of which are highly
fl exible. However, the present invention'is nore concerned with the
overal | flexibility of the sanitary napkin and not nmerely the

peri pheral portions thereof and, therefore, t he flexibility of
the present invention is nore concerned with the flexibility of the
significant absorbent portions of Yhe sanitary napkin. | f any of

t hese significant absorbent portions of the sanitary napkin nmeet the
paraneters of this test, then the sani tary napkin satisfies the test.

Therefore, a nu I {fer SRe S g lested _from each
sani tary napklﬂlen%'s‘:]@é?’ atthi ¥ tﬁétes"tt @cgﬁ'ﬂy?’y quéhdqd eXrefiess pb% i on of

t he sani t oymingplAbsortieat:| Bagee By simptintingl Adfnly*ith&smck]e Patdetn ons

excl uded abo"‘ﬁrereo hﬁﬁo‘?'StTost?ﬂﬁe Sbﬁwrd TherebfX, b dfﬂeﬁr bent by

the test persopn, to a

MeNs,_ Must e
m ni mum and t01ssued tFRe s’&f@é% a’ido Siég‘éﬂ %"f‘é@f i Hy 1Igﬁéxui whdeh st ance
properties. Fpatent hés f dncorpenztedi mgraennluyamefaagﬂcens In a preferred

embodiment, those parts of the wet-laid tissue 31 which extend
beyond the edges 52 and 55 of the absorbent core 34 are
associated with the barrier sheet 16. The wet-laid tissue 31 may
be associated with the barrier sheet 16 by attachment means as
are well known in the art such as by spray-gluing or lines or
spots of adhesive. The wet-laid tissue 16 serves a number of
purposes. The tissue 31 serves to confine any loose
superabsorbent material 37 between the tissue 31 and the barrier
sheet 16 thereby preventing the superabsorbent material 37 from
coming in contact with the wearer’s skin. Also, the tissue 31
improves lateral wicking of the absorbed -exudates over the
absorbent core 34 thereby providing a more even distribution of
the exudates throughout the absorbent, core 34. Further, the
tissue 31 provides some degree of absorbency and further inhibits
exudates which have reached and been absorbed by the absorbent
core 34 from rewetting the wearer’s skin.

Superimposed over the wet-laid tissue 31 1s a Tliquid
.permeable wipe acquisition sheet 28. In a preferred embodiment,
the wipe acquisition sheet 28 is a nonwoven sheet. In the
preferred embodiment shown in Figure 2, the sheet 28 is a.
spunlaced 70%/30% rayon/polyeéter fiber sheet. Spunlaced fabrics
of this type are manufactured by E.I. DuPont Nemours &
Company of Wilmington, Delaware, "and are made available under
the tradename “SONTARA" (SONTARA registered TM by E.I.
DuPont Nemours & Company). These fabrics are available in a
number of suitable styles, -however, Style 8407 in its apertured
form, having 'a basis weight of 0.005 grams per square centimeter
and a thickness of about 0.04 millimeters, is preferred. The. wipe.
acquisition sheet 28 extends beyond ‘the edges '6f the wet- laid
tissue 31 where it too is associated with the barrier sheet 16. _
The wipe acquisition sheet 28 greatly 1mproves htera] wickmg of
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an equal nunber "Y' of 37.5 x 37.5 mllineter speci nens,

identical to the specinens cut fromthe first napkin, are cut. Thus,
the test person should have "Y" nunber of sets of five identical
speci nens. PROCEDURE The procedure for the ClRCULAR BEND
PROCEDURE i s as follows. The specinens are conditioned by |eaving

themin a roomwhich is 21 [err] 1[err]C and 50 [err] 2%rel ative
- 14

exudates over the absorbent core 34 thereby providing a more
even distribution of the exudates throughout the absorbent core
34.  The lateral wicking of the wipe acquisition sheet 28 is
important for the following reason. Many bulky prior art sanitary
napkins rely on a high degree of vertical absorption at the point
where exudates are initially deposited. In other words, because
the absorbent cores of these napkins are fairly thick, they can
absorb a high degree of exudates throughout their thickness
while utilizing only a small degree of their surface area or lateral
absorption capability. However, the relatively thin napkins 10 of
the present invention have a comparatively small degree of
vertical absorption. Therefore, for a relatively large amount of
exudates to be absorbed, a wipe acquisition sheet 28 .which can
laterally disperse the exudates over a large surface area of the
absorbent core 34 where the exudates can better and faster be
vertically absorbed 1is highly desirable. Further, the wipe
acquisition sheet 28 provides a fairly high degree of initial
absorption during the time interval between the time exudates are
deposited onto the topsheet 25 and the time they are absorbed by

the absorbent core 34. This property will be more specifically
described later.

Superimposed over the wipe acquisition sheet 28 is the liquid
permeable topsheet 25. In a preferred embodiment, the topsheet
25 1is associated with- the wipe acquisition sheet 28 by
spray-gluing the topsheet 25 to the surface of the wipe
acquisition sheet 28. The topsheet 25 is compliant, soft feeling,
and non-irritating to the wearer’s skin. Further, the topsheet 25
is liquid pervious, permitting liquid to readily transfer through
its thickness. A suitable topsheet 25 may be manufactured from a
wide range of materfals such as polymeric materials, formed
thermoplastic films, apertured plastic films, porous foams,

~ reticulated foams, natural _f'ibers (e.g., wood or catton fibers),
synth_étic. fibers '(e.g., polyester.or polypropylene fibers).or from
-_a'- combiiiatjon_ _of natural and synthetic fibers, with apértured

~ formed .films being preferred. Formed films are preferred for the .
topsheet 25 because tl\ey are pervious to 'Hquids and yet

- This ss the repiacement sheet
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20 hum dity for a period of two hburs. The test plate is | evel ed.

Thé pl unger speed is set at 50.0 centineters per mnute per ful
stroke Iength. A specinen is centered on the orifice platform
be] ow t he pl unger such that the body surface 26 of the specimen is
faC|ng t he plunger and the garment surface 17 of the specimen is
facing the platform The indicator zerqsls checked and adj usted, if
necessary. The plunger is actuated. Touchi ng the speci men during
the-testing should be avoi ded. -~ The nmaxinmum force reading to the
near est gramis recorded. .The above steps are répeated until al |

five of the ideoeiabsbérbepeci rTBm, lohe/ SubffsR besﬁmdfom@‘&\LﬁjhAm,@ISis in Thg.
peak bending S'i:bnﬂca'aesﬁitﬁothee%@ sr%ﬁﬁngegry, t;:ereby reducmgmljagdy soglcmg reading

for that specl nme
P and creating a more comfortable feel for the wearer. Suitable

formed films are described in U.S. Patent 3,929,135, entitled
"Absorptive Structure Having Tapered Capillaries", which patent
issued to Thompson on December 30, 1975, U.S. Patent 4,324,246,
entitled "Disposable Absorbent Article Having A Stain Resistant
Topsheet", which patent issued to Mullane and Smith on April 13,
1982, U.S. Patent 4,342,314, entitled "Resilient Plastic Web
Exhibiting Fiber-Like Properties”, which patent issued to Radel
and Thompson on August 3, 1982, and U.S. Patent 4,463,045,
entitled "Macroscopically Expanded Three-Dimensional Plastic Web
Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile
Impression®, which patent issued to Ahr, Louis, Mullane, and

Ouellete on July 31, 1984 all of which patents are incorporated .
herein by reference.

In a preferred embodiment of the present invention, the
body surface 26 of the 'topsheet_ 25 is hydrophilic. The
hydrophilic body surface 26 helps liquid to transfer through the .-
topsheet 25 faster than {f the body surface 26 was not
hydrophilic. This diminishes the likelihood that menstrual fluid
will flow off the topsheet 25 rather than being absorbed by the
absorbent core 34. In a preferred embodiment, the body surface
26 of the topsheet 25 is made hydrophilic by treating the body
surface 26 with a surfactant. It is preferred that the surfactant
be substantially evenly and completely distributed throughout the
body surface 26 of the topsheet 25. This can be accomplished by
any of the common techniques well known to those skilled in the
art. For example, the surfactant can be applied to the topsheet
25 by spraying, by padding, or by the use of transfer rolls.
Further, the surfactant can be incorporated into the polymeric

. materials of a formed fi'lm topsheet or between or within the f1bers
'of‘ a nonwoven topsheet

The barrier means 16 is adjacent the second major surface 22
. of the absorbent means 13. : In a preferred embodiment, the

This.is fhe reniacement ehee’{
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that "Y' nunber of sets of five identical specinens were cut. Each set

of *«fi-ve identical specinens is tested and the five val ues received for
that set are averaged. Thus, the test person now has an average val ue
for each of the "Y' sets tested. Renenber, if any of the

significantly absorbent portions of the sanltary napki n have the

requi site flexure-resistance, then the ngpkin satisfies the paraneters
of this test. Therefore, the flexure-resistance for a particularly
desi gned sanitary napkin is the greatest of these average peak bendi ng
stiffnesses. - As alluded to earlier, the conbination of topsheet 25 and

Wi pe acqui si ti ortbserbent 2@ansrpky may st f Bacedf oeeralthpr seuend | magjot Osurifigce
sani tary  napking 46 the Ribsibeht it 013 L0 enEOBRARE | fildns Ofs. e ur ed

formed filmtop eet sup. erh ose ver an aperture woven
acqui sition she 28c‘?“§‘°%ent§° Riqyes 1hr ekegwneq i ptheacant si tsueh sﬂeet 28
i s the previouslsprajegtuingedr ISMNRASBGII{H of Adheshivarmp9dbaladedt f?ntRfs such

an arrangement iggrsgnn 1k FRAHTE heanSU98 oROERPAhIAReL St hrne

benefi ci al
surface 17 of the sanitary napkin 10. The barrier means 16 may
be any means which is impervious to liquids and which prevents
exudates absorbed and contained in the absorbent means 13 from
soiling articles, such as panties, which come in contact with the
garment surface 17 of the sanitary napkin 10. In the preferred
embodiment of the sanitary napkin 10 illustrated in Figures 1 and
2, the barrier means 16 is a barrier sheet manufactured from a
thin plastic film. Other flexible liquid impervious materials may
also be used. Preferably, the barrier sheet 16 is a polyethylene -
film having a thickness of from about 0.012 millimeter to about
0.051 millimeter. As used herein, the term "flexible" refers to
materials which are compliant and which will readily conform to
the general shape and contours of the human body.

A suitable polyethylene film is manufactured by Monsanto
Chemical Corporation and marketed in the trade as Film No. 8020.
The barrier sheet 16 is preferably embossed and/or matte finished

~ to provide a more clothlike appearance.- Further, the barrier
sheet 16 may permit vapors to escape from the absorbent means

13 while still preventing exudates from passing through the
barrier sheet 16.

Preferably, the topsheet 25 and the barrier sheet 16 have
length and width dimensions generally larger than the absorbent
core 34 so that they extend beyond the edges 52 and 55 of the
absorbent core 34 where they are associated together in a suitable
manner. As used herein, the term "associated" encompasses
configurations whereby a first ;,'me'niber is directly joined to a
second member and configurations whereby a first member is
indirectly joined to a second member by affixing the first member
' to-intermediate members which in turn are affixed to the second- s _
member The extension of the topsheet 25 and/or the barrier R

Thrs is the replacement shee
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21 nonwoven w pe acquisition sheet 28 is fornmed or positioned such that
no fiber bundles 89 of the- sheet 28 are beneath sone of the apertures 83
of the fornmed filmtopsheet 25 (i.e., the -apertures in the two sheets 25
and 28 are aligned) while beneath other apertures 83 of the formed film
t 6psheet 25 fiber bundles 89 of the nonwoven sheet 28 are present (i.e.,

apertures in the two sheets 25 and 2§7 are not aligned). Such an
arrangenment is

sheet 16 beyond the core end edges 52 and the core side edges
55 of the absorbent core 34 form the end edges 11 and the side
edges 12, respectively, of the sanitary napkin_ 10. In a
preferred embodiment, the barrier sheet 16 and the topsheet 25

- have an elliptical shape and extend beyond the absorbent core 34
a ‘distance of at least about 1.0 centimeter where they are joined
directly to each other by attachment means as are well known in
the art. The attachment means may be, for example, a uniform
continuous layer of adhesive a patterned layer of adhesive, or an
array of separate lines or spots of adhesives.

The sanitary napkin lo'of the present invention has a low
flexure-resistance. Thus, the sanitary napkin 10 of the present
invention is highly flexible and conforms very well to the various
shapes of the female urogenital region. Preferably, the sanitary
napkin 10 of the present invention has a flexure-resistance of
less than about 300.0 grams, more preferably about 250.0 grams,
and still more preferably less than about 175.0 grams and most
preferably less than about 130.0 grams.

The flexure-resistance of a sanitary napkin is measured by
peak bending stiffness. Peak bending stiffness is determined by
a test which is modeled after the ASTM D 4032-82 CIRCULAR
BEND PROCEDURE, the procedure being considerably modified
and performed as follows. The CIRCULAR BEND PROCEDURE is
a simultaneous multi-directional deformation of a material in which
one face of a specimen becomes concave and the other face
becomes convex. The CIRCULAR BEND PROCEDURE gives a
force value related to flexure-resistance, simultaneously averaging
stiffness in all directions.

APPARATUS:

Ihe: ;ppgfatu; ' nqces#ary l for tﬁe.._CiRCU(AR" QEND .
PROCEDURE is- a modified - Circular Bend Stiffness
Tester, "having the following parts: : ST
© This is the raplacement sheet,
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readily apparent in Figure 3, wherein the apertures 86 of the nonwoven

. sheet 28 are larger than the apertures 83 of the forned filmtopsheet 25. -
Such an arrangenent provides the sanitary napkin 10 at least two
beneficial properties: enhanced gush acqui sition and enhanced w pe

acqui sition. @ush acquisition is enhanced in those areas where the
apertures 83 of the topsheet 25 are alil¥ned with the apertures 86 of the
nonwoven W pe acqui sition sheet 28. The aligned apertures 83 and 86 provide
a direct route for exudates to flow fromthe body surface 26 of the

e hperures. 52, ad SR ren SRl 688 STRIELE Pt bl 12000 LIS

e apertures a e e e

Wi t hi ﬁ_.t_hei r wal|'s 162.®oxn6a35 e llineters ukdving uan 18.75bswil bimdtedV pe -

acqui si tion, whi ch jisnitie ANFLidY 1R Pif Laﬁgw'aﬁwﬁaﬁﬂmw he vearer’ s
al or t napkin 1

skin into the absorbent materi I S.enhanced 1n those
areas where fiber Hindl4sdegregranghe tachWeobh ofi HdSRiJAingteron sheet 28 are
al i gned such that the fiber bundles 89 are beneath the openings of the

?geg :J{ ieial83i (r)1f . ngt\etp(wt?&?eﬁav%ﬁg an overaff 1edgtn Wnﬁ.‘iﬁﬁﬁ’lim&?sﬁcqu' sition

' ' a diameter of 6.25 millimeters, a ball nose having a
radius of 2.97 millimeters and a needle-point extending
0.88 millimeter therefrom having a 0.33 millimeter base
diameter and a point having a radius of less than 0.5
millimeter, the plunger being mounted concentric with
the orifice and having equal clearance on all sides.
Note that the needle-point is merely to prevent lateral
movement of the test specimen during testing.
Therefore, if the needle-point significantly adversely
affects the test specimen (for example, punctures an
inflatable structure), than the needle-point should not
be used. The bottom of the plunger should be set well
above the top of the orifice plate. From this position,
- the downward stroke of the ball nose is to the exact
bottom of the plate orifice.

A force-measurement gauge and more spec'ificaﬂ'y an
Instron inverted compression load cell. The load cell
has a load range of from about 0.0 to about 2000.0
grams.

An actuator, and more specifically the Instron Model
No. 1122 having an inverted compression load cell. The
Instron 1122 1is made by the Instron Engineering
Corporation, Canton, Massachusetts.

NUMBER AND PREPARATION OF SPECI'H_ENS'

. In. order to.-penf_qrm the procedure for t_hi-s test, ag
explained below, five represeritative sanitary napkins
- are necessary. From one of the five napkins to .be

Thie-ia the rapidcement she
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regi ons where the topsheet 25 is in contact with exudates on the wearer's
$K¥#n.- 1n such areas, the sanitary napkin 10 is |ikely under conpressive
forces fromthe wearer's body. Wen such is the case, the fiber bundles 89
of the nonwoven w pe acquisition sheet 28 beneath the apertures 83 of the

t opstieet 25 are forced sonemhat up into the apertures 83 of the topsheet

25, closer to the wearer's skin. Obviogusly, the spaces between the
fiber bundles 89 and the walls of the aﬂ%rtures 83 or between the fibers of
the fiber. bundles 89 thenselves will be |ess than the spaces which were
betmeen only the walls of the apertures 83.

tested, some number "Y" of 37.5 x 37.5 millimeter test
specimens are cut. Specimens having portions in which
a topsheet is joined directly to a barrier sheet or which
are a laminate of a topsheet, two or less tissue sheets
and a barrier sheet, should not be tested. The reason
that these specimens are not tested is due to the
realization that prior art nepkins exist in which a
tdpsheet is joined to a barrier sheet beyond the edges
of an absorbent core in the periphery of the napkin,
such portions of which are highly flexible. However,
the present invention is more concerned with the overall
flexibility of the sanitary napkin and not merely the
peripheral portions thereof . and, therefore, the
flexibility of the present invention is more concerned
with the flexibility of the significant absorbent portions
of the sanitary napkin. If any of these significant
‘absorbent portions of the sanitary napkin meet the
parameters of this test, then the sanitary napkin
satisfies the test. Therefore, a number of different
specimens should be tested from each sanitary napkin.
Certainly, the structurally most flexible portion of the
sanitary napkin should be tested, excluding those
portions excluded above. The test specimens should
not be folded or bent by the test person, and the
handling of specimens must be kept to a minimum and to
the edges to avoid affecting flexural-resistance
properties. From the four remaining sanitary napkins,
an equal number "Y" of 37.5 x 37.5 millimeter
specimens, identical to the specimens cut from the first
napkin, are cut. Thus, the test person should have
"Y" number of sets of five identical specimens.

PROCEDURE .

‘The: procedure for the CIRCULAR BEND PROCEDURE
as. follows. . The specimens are conditioned by 1eaving
them in a room which is 21 + 1°C and 50 + 2% relative

Th:s is the. rep!acement sheet
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22  These spaces are capillaries. As is well known in the art, as
-capillary spaces are decreased, capillary or drawing action is increased.
Thus, the capillary action in these apertures 83 where fiber bundles 89 are
present is increased and the sanitary napkin 10 is better able to draw
exudates fromthe wearer's skin into these capillaries and eventually into
the central absorbent materials of the ﬁgnitary napki n 10. Al t hough
all of the apertures 83 of the topsheet™25 are referenced by the nuneral
"83", for the follow ng teaching purposes, specific reference is directed
to the aperture of Figure 3 specifically l|l.abel ed and designated "83". The
speci fic aperture Sfmigftyr €M ad pbficdNoXWePheurs) ViheC bestn pddgy tigre 83 of

hcqui ohtion sheet - 2EvelfiEG, e B1AGRP SR I5 Satopt StEo SRIBHRGAYT O gusn
acqui sition since eprdatioyteraper ufuilt estirake elergthw f Aospecimenody surface 26
of the-topsheet 25 {dntbied 6fhebri¥PeO 'P18Eform below the plunger such

that the body surface 26 of the specimen is facing the

plunger and the garment surface 17 of the specimen is

facing the piatform. The indicator zero is checked and

“adjusted,  if necessary. The plunger is actuated.

Touching the specimen during the testing should be

avoided. The maximum force reading to the nearest

gram is. recorded. The above steps are repeated until

all five of the identical specimens have been tested.

CALCULATIONS

The peak bending stiffness for each specimen is the
maximun force reading for that specimen. ° Remember
that "Y" number of sets of five identical specimens were
cut. Each set of five identical specimens is tested and
the five values received for that set are averaged.
Thus, the test person now has an average value for
each of the "Y" sets tested. Remember, if any of the
significantly absorbent portions of the sanitary napkin
have the requisite flexure-resistance, then the napkin
satisfies the parameters of this test. Therefore, the
flexure-resistance for a particularly designed sanitary

napkin is the greatest of these average -peak bending
stiffnesses.

As alluded to earlier, the combination of topsheet 25 and
wipe acquisition sheet 28 imparts some beneficial properties to the
sanitary napkin 10. In particular, the combination of an
apertured formed film topsheet 25 superimposed over an apertured .
nonwoven wipe acquisition sheet 28 1is beneficial. A preferred

" wipe acduisitibn sheet. 28 is the. ﬁrgyibus1y described SONTARA . -
_ 8407. An enlarged depiction of such an .arrangement. is- shown in
| Figure.3. Such a combination is-even more bemeficial whén the

f'Thaistherépbcementsheet
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material (not shown). Next, attention is directed to the aperture 83
ifedi ately to the right of the specific aperture 83 just referenced. As
seen, this aperture 83 i-s superinposed over a fiber bundle 89 of the
nonwoven w pe acquisition sheet 28. Theoretically, exudates that flowinto
tAe aperture 83 will enter the capillaries of the fiber bundle 89. The
exudates wll then either be pulled or storbed into the central absorbent
materials or wicked to intersecting fiber bundles 89, then w cked further
to other intersecting fiber bundles 89, and so on, until the exudates are
absorbed into a nore laterally distant portion of the central absorbent

rrﬁteribal s.b an@@mml wipé gﬁgumrtﬁbrprsheef 28 hie formed! or;atpselfﬂenéd C@@ﬁcgty ﬁf
Sani tary napki nty b OREF huBSiel by i Tne shent, ZB5atd BHIGHE Soof o BFea |
enough to absor aperdurasmB3taf the gformed fidm tapsheet| 2hdi.e., Thbe apapturesi es,
Gk by "ot oS fe SV Eneran ) relan e e S B
ofe the present PRRY H'fﬁsgﬁgh%és/ € g%’i“@a%é&‘? 9ps§¥étatzg| gﬁ’ﬂ‘ B‘ﬂ%‘ﬂ?s&%o° Pams,
nor e .pr ef er abl ytid renwéwveastshedto28 BBeOpresent (i.e., apertures in the two
' sheets 25 and 28 are not aligned). Such an arrangement is
readily apparent in Figure 3, wherein the 'apertures 86 of the
nonwoven sheet 28 are larger than the apertures 83 of the formed
film topsheet 25. Such an arrangement provides the sanitary
napkin 10 at least two beneficial properties: enhanced gush
acquisition and enhanced wipe acquisition. Gush acquisition is
enhanced in those areas where the apertures 83 of the topsheet
25 are aligned with the apertures 86 of the nonwoven wipe
acquisition sheet 28. The aligned apertures 83 and 86 provide a
direct route for exudates to flow from the body surface 26 of the
topsheet. 25 to the central absorbent materials of the napkin 10.
Further, the apertures 83 and 86 themselves are able to contain a
degree of fluid within their walls or boundaries until such fluid is
absorbed. Wipe acquisition, which is the ability to pull liquid -
exudates from the wearer’s skin into the absorbent material of the
napkin 10, is enhanced in those areas where fiber bundles 89 of
the nonwoven wipe acquisition. sheet 28 are aligned such that the
fiber bundles 89 are beneath the openingé of the apertures 83 of
the topsheet 25.

As Jjust mentioned, wipe acquisition is critical in those
regions where the topsheet 25 is in contact with exudates on the ‘
wearer’s skin. In such areas, the sanitary napkin 10 is likely
under compressive forces from the wearer’s body. When such is
the case, the fiber bundles 89 of the nonwoven wipe acquisition
sheet 28 beneath the apertures 83 of the topsheet 25 are forced
somewhat up into the apertures 83 of the topsheet 25, ;‘loser to
the wearer’s skin. Obviously, the ‘spaces between the fiber

- “bundles 8_9' and t'h,e'_' walls - of the _ ipefturés 83. or :_beiween the
fibers of the fiber. bundles 89 ‘themselves will -be Tess .than the .
. spaces which were between only the walls of the “apertures 83.

" . Fnis is e replacament sheet
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23 grans, and nost  preferably of at |east about 18.0 grans.
-Preferably, the napkin 10.of the present invention has a total capacity of
at | east about 20.0 grans,  nore preferably of at |east about 30.0 grans,
and nost preferably of at |east about 40.0 grans. The test and total

capacities of a sanitary napkin are determned as follows. Any panty
adhesive release paper 1is '

22

These spaces are capillaries. As is well known in the art, as
cépﬂlary spaces are decreased, capillary or drawing action is
increased. Thus, the capillary action in these apertures 83
where fiber bundles 89 are present is increased and the sanitary
napkin 10 is better able to draw exudates from the wearer’s skin
into these capﬂ]anes and eventually into the centra] absorbent
materials of the sanitary napkin 10.

Although all of the apertures 83 of the topsheet 25 are
referenced by the numeral "83", for the following teaching
purposes, specific reference is directed to the aperture of Figure
3'specifica11y labeled and designated "83". The specific aperture
83 referenced is an example in which an aperture 83 of the
topsheet 25 is aligned with an aperture 86 of the nonwoven wipe
acquisition sheet 28. Theoretically, such an aperture is useful
for gush acquisition since exudates have uninterrupted flow from
the body surface 26 of the topsheet 25 to the central absorbent
material (not shown). Next, attention is directed to the aperture
83 immediately to the right of the specific aperture 83 just -
referenced. As Seen, this aperture 83 is superimposed over a
fiber bundle 89 of the nonwoven wipe acquisition sheet 28.
Theoretically, exudates that flow into the aperture 83 will enter
the capil'laries of the fiber bundle 89. The exudates will then
either be pulled or absorbed into the central absorbent materials
or wicked to intersecting fiber bundles 89, then wicked further to
other intersecting fiber bundles 89, and so on, until the exudates
are absorbed into a more laterally distant portion of the central
absorbent materials. Hence, a large portion of the total
absorbent capacity of the absorbent materials can be utilized.

]
As previously mentioned, the sanitary napkin 10 of the
present invention has a 'I._iquid capacity great enough to absorb
. medium to - high menstrual flows. Two - capacities, which, .
depending on the size of the sanitary napkin may be the same,
are determinable: - test capacity and total capacity.' Preferably, -
the napkin. 10 of the present invention has a test capacity of at -
'least about 8.0 . grams, more preferably of at 1east about 15.0

| Thls is the rep\acemem sheet
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renoved from the napkin to be tested. To deternine test capacity,

‘a®4..75 x 14.0 centineters portion, or any otheL_cgnL+guFa%ron—havrng 66. 5
square centineters, of the sanitary napkin is cut fro iﬁéé% gL of the

sani tary napkin mhlch woul d be centered under e mhen t he
sanitary napkin is worn. Total capacity is deteraj

entire
napkin mnus any release paper. The ardjcle is earest 0.1

gram The article is then subnerged |n a beaker of conventlonal sterile
saline (obtainable fromthe Baxter Travenol Conpany of Deerfield,

[Ilinois), such that the article is totally subnmerged and is not bent or
otherwi se tw sigeamsyr &md dmebt Timefaritﬂgl eofl satsube@stgesbouor 1800 njramé.es. The

SR
2 Verth cal *postirrarapln b, pibkin 010 6 en8"Gres¥iP AU ibE  ndshd R o7, "
article is themapaqa&wfbéweﬂabuahgufsaﬂf(hseammremr@fmbébgfreeﬂem otter

such as the filabgit BT graifi3l andVabstidreferablpraf tdte 1kt t dtidiut 080.05ci ence
Corp., Eaton-Di keman Division of Munt Holly Springs, Pennsylvania. A

uniform17.6 gﬁ&MF;xﬂ square centineter load is placed over the article to
squeeze excess fluid out. The absorbent blotter is replaced every 30

seconds until the agRURbsOf add Utdtal 23piGRi&d df0 a sanitary napkin are
determined as follows. Any panty adhesive release paper is
removed from the napkin to be tested. To determine test
capacity, a 4.75 x 14.0 centimeters portion, or any other
configuration having 66.5 square centimeters, of the sanitary
-napkin is cut from the portion of the sanitary napkin which would
be centered under the vaginal orifice when the sanitary napkin is
worn. Total capacity is determined using the entire napkin minus
any release paper. The article is weighed to the nearest 0.1
gram. The article is then submerged in a beaker of sterile saline
{obtainable from the Baxter Travenol Company of Deerfield,
I11inois), such that the article is totally submerged and is not
bent or otherwise twisted or folded. The article is submerged for
10 minutes. The article is removed from the saline and -
suspended for two minutes in a vertical position to allow the
saline to drain out of the article. The article is then placed body
facing surface down onto an absorbent blotter, such as the filter
paper #631 available from the Filtration Science Corp.,
Eaton-Dikeman Division of Mount Holly Springs, Pennsylvania. A
uniform 17.6 grams per square centimeter load is placed over the
article to squeeze excess fluid out. The absorbent blotter is
replaced every 30 seconds until the amount of fluid transferred to
the absorbent blotter is less than 0.5 grams in a 30 second
period. Next, the article is weighed to the nearest 0.1 gram and
the dry weight of the article is subtracted. The difference in

grams is the test or total capacity of the article, whichever the
case may be.

The central absorbent width 63 of absorbent material of the.
sanitary napkin 10 of the present invention is an important
_parameter. The term  “central absorbent widthf refers ‘to a-

- Thife| the replacement sheet
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the absorbent blotter is less than 0.5 grans in a 30 second period. Next,
the article is weighed to the nearest 0.1 gramand the dry wei ght of the
article is Mrference in granms is the test or total

capacity of the ar h en\ﬁyp@b@/er t he case may be. The -central
abBsot bent wi th nt material of the sanitary napk| n 10 of the
present inventi tant paraneter. The term "central

absor bent Wld . 24 , 24

specific area of the sanitary napkin 10 determinable as follows,
reference being had to Figure 5. A point 64 on the sanitary
napkin 10 which is disposed beneath the center of the vaginal
orifice, when worn, is located. A plane 65 parallel to the lateral
centerline 61 and 3.75 centimeters forward from the point 64 in
the direction of the wearer’s mons pubis is located. Another
plane 66 parallel to the lateral centerline 61 and 5.0 centimeters
rearward from the point 64 in the direction of the wearer's
buttocks is also located. The greatest flat-out, uncompressed,
unmanipulated, lateral width of absorbent material of the sanitary
napkin 10 between the planes 65 and 66 is the central absorbent
width 63 of the sanitary napkin 10. It matters not whether the
absorbent material 1is a single sheet, overlapping sheets,
staggered sheets, etc., and it matters not whether the absorbent
material is a nonwoven sheet, an absorbent topsheet, an .
absorbent core, a tissue, synthetic staple fibers, etc. For
example, a sanitary napkin 10 of the present invention inight have
a wipe acquisition sheet 28 or a wet-laid tissue 31 having a width
of about. 7.75 centimeters and an absorbent core 34 having a
width of about 3.8 centimeters. Thus, in this example, the

sanitary napkin 10 has a central absorbent width 63 of 7.75
centimeters. '

The sanitary napkin 10 should preferably be scaled to the
width of the crotch of the underwear of the wearer. A sanitary
napkin 10 having a centra] absorbent width 63 which registers the
absorbent 13 with the edges of the underwear crotch s
particularly preferred. For relatively narrower underwear
crotches, having a width of about 3.7 to about 6.4 centimeters, a
sanitary napkin having a central absorbent width 63 of about 3.7
to about 6.4 centimeters works well.

~ The total width of - the napkin- 10 is scaled to the central
-absorbe_nt; width 63, and should be about 0.6 to about 1.0
céntimeters greater than the central absorbent width 63, due to
~ ‘the additional margin necessary to join the edges of the topsheset . -
.. 25 dnd barrier sheet 16 together. Generany about 0.3 to about
R : ‘ o ' Thm is the. raplacemem shee
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speC|f|c area of the sanitary napkin 10 determ nable as follows, reference
baing had to Figure 5. ‘A point 64 on the sanitary napkin 10 whi ch S

di sposed beneath the center of the vaginal orifice, when! THiSSheet; acec
A plane 65 parallel to the lateral centerline 61 and 3. 75 o i
forward fromthe point 64 in the direction of the wearer'

| ocated. Another plane 66 parall el tOZ%he | at er al centerl i ne 61 and 5
centineters rearward fromthe point 64°n the direction of the wearer'
buttocks is also |located. The greatest flat-out, unconpressed,

~unmani pul ated, |ateral w dth of absorbent nmaterial of the sanitary napkin
10 between t he RS 3&&%1&5e?§‘dar@6nééskm GRNbAcH eafSUDIRE Nipkih fP taf the

sanitary napkln 10. ot et her th be material s a
single sheet, W cthea Eﬁ?%egs‘r%e&“ the  bayrder ?@ﬁge&;‘ 2{“&5' G MPKI natters
not whet her thehaahtgorabeantnzﬂtt ehsoatbentl width &3onfoubout §hketq abant GMdsor bent
Lopsheet . | 2" BRORBENs €N1ehavel 3 ASHSath WARRG focl M 44 16747 elC

For exanple, a sanitar resent - nvention mght have a
Wi pe acqui siti &ﬁ"%‘r‘ﬂé&?'ySZ @,bo%lt \]X/eq tPa%'(f F?"}éﬁ%tegi having a width of about

7.75 centinmeters and an absorbent core 34 having a
The sanitary napkin 10 of one embodiment of the present
invention intended for underwear having a relatively greater
crotch width should have a central absorbent width 63 of at least
about 6.5 centimeters, more preferably. of at least about 7.0
centimeters, more preferably of at least about 7.75 -centimeters,
and most preferably of at least about 9.0 centimeters.

As the central absorbent width 63 of the sanitary napkin 10
diminishes, the total capacity, as determined by the
aforementioned Test Procedure, will proportionally diminish,
unless the sanitary napkin 10 is lengthened in the longitudinal
direction. Because .a. pad which is excessively lengthened may
not be comfortable to wear, it is acceptable, for a pad having a
central absorbent width 63 of about 6.2 centimeters or less to ~
have a reduced total capacity. For such an arrangement a
sanitary napkin 10 having a total capacity of about 14 grams has
been found to work well.

.' .

‘The central absorbent width 63 of the sanitary napkin 10 of
the present invention is believed important for .the following
reason. - As stated previously, the sanitary napkin 10 of the
present invention relies more on the lateral distribution of
exudates over or through a relatively large surface area of the
absorbent core 34 rather than on a high degree of vertical
absorption common to many prior art sanitary napkins. Therefore,
because exudates which are distributed onto the topsheet 25 may
not be quickly absorbed before they migrate across the topsheet
25. it is lmportant to contain such exudates pending absorption.

. The specified central absorbent width 63 of the samtary napkin 10
- of the present 1nvention has .been determined based on the width of - -
a flexible napkin- which witl cup around the labia 1n the region of
: S : Thas is the replacemem
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wi dth of about 3.8 centineters. Thus, in this. exanple, the sanitary
napkin 10 has a central absorbent width 63 of 7.75 centineters. The
sanitary napkin 10 should preferably be scaled to the width of the crotch
of the underwear of the wearer. A sanitary napkin 10 having a central
absorbent wi dth 63 which registers.the absorbent 13 wth the edges of
the underwear «crotch is particularly preferred. For relatively
narrower underwear crotches, having a 4 dth of about 3.7 to about 6.4
centineters, a sanitary napkin having a central absorbent w dth 63 of about
3.7 to about 6.4 centineters works well . The total width of the napkin

10 is scaled t sgjdae t 1) o 0.6 to
about 1.0 cent &#%P\Za gﬁ{'lﬁ é)giﬁ%la %ch ﬁaév%fejr#ragﬁ tggs%’rgg & q'é%eav.in Q%EL%S due
to the addutuormrten’eaﬂgm pesiddenadyin ghe dippenmost gt ofothe weampsﬂeei 25 and
barr| er sheet 1ft ttagcéitch. GRES AlheY sabitdiy Chapki® HPQAH the absorbent
material may be cupped shaped in the surrounding regions of the

vaginal orifice and exudates deposited thereon will be contained
until absorbed.

Because of the flexibility requirements of the sanitary
napkins 10 .-of the present invention, it is likely that the sanitary
napkins 10 of the present invention will be relatively thin. It is
preferred to keep the sanitary napkins 10 of the present
invention thin so that the sanitary napkins 10 of the present
invention will be unobtrusive and the user will have a low
awareness of the sanitary napkin 10 of the present invention
while it is being worn. The sanitary napkin 10 shown in Figures
1 and 2 has a caliper of about 1.9 millimeters. The caliper of a
sanitary napkin 10 is determined by the following test.

A comparator gauge, and specifically' the Ames, Model 130
with dial indicator Model 482, available from the B.C. Ames,
Company of Waltham, Massachusetts is needed. The comparator
gauge should have a circular comparator foot made of aluminum
and having a weight of 10.0 grams and a contact surface of 5.16
square centimeters. The comparator gauge is zeroed. An 80.0
grams stainless steel weight is placed on the spindle extending
above the comparator dial. The comparator foot is raised and the
napkin, with any panty adhesive release paper being removed, is -
placed garment surface down on the base p]ate.' The napkin is
positioned on the base plate so that when the foot is lowered it is
in the center of the napkin. Try to smooth out or avoid any
wrinkles in the napkin. Gently lower the foot onto the napkin.
Determine the napkin caliper by reading the comparator dial 30
seconds after the foot comes in contact with the napkin. Repeat -
the measurement 3 0 centimeters from each of the ends of the .
absorbent material. along the long1tud1na1 centertine 58 of ' the
napkin. The.average of the_three readings is the caliper of the
sanitary napkin. Preferably, “the sanitary ‘napkins .10 of the

o | ' Thm therepmcamentsr



25 0.5 centinmeters are necessary at each edge of the napkin 10 to join
tire t opsheet—25 to-thebarrier—sheet 16. Thus, a napkin having a central

absorbent width 63 of about 3.7 to about 6.4 centineters will have a total
pad width r&H a3 {0 4.7 centimeters to about 7.0 to 7.4
centfmeters. ’L Al key napkin 10 of one enbodi ment of the present
I-nvention inte 2ar havi ngga relatively greater crotch width
shoul d have a central absorbent; wi dth of at | east

present invention have a caliper of 1less than about 2.6
millimeters, more preferably less than about 2.2 millimeters, and
most preferably less than about 2.0 millimeters. The caliper of -
the sanitary na_pkin'of. the present invention may be increased, in
a less preferred embodiment, proportional to an increase in the
flexure-resistance. If the flexure-resistance is increased to
greater than about 400 grams, or even greater than about 500

. grams, the calliper may be increased to as much as about 4.0 to
about 5.0 millimeters, but preferably is not greater than about
3.0 millimeters.

An alternative embodiment of a sanitary napkin 10 of the
present invention is shown in Figure 4. In this embodiment, the -
 sanitary napkin 10 has two flaps 70 each of which. are adjacent to
and extend laterally from a side edge 55 of the absorbent core
34. The flaps 70 are configured to drape over the edges of the
wearer’s panties in the crotch region so that the flaps 70 are
disposed between the edges of the wearer’s panties and the
wearer’s thighs. The flaps 70 serve at least two purposes.
First, the flaps 70 help serve to prevent soiling of the wearer’s -
body and panties by menstrual fluid. Second, the flaps 70 are
preferably provided with attachment means 71 on their garment
surface 17 so that the flaps 70 can be folded back under the
panty and attached to the garment facing side of the panty. In
this way, the flaps 70 serve to keep the napkin 10 properly
positioned in the panty. A preferred attec_hment means 71 is a
pressure-sensitive adhesive, as is well known in the art.
Alternatively, the flaps 70 may be attached to each other on the
underside of the panty by the attachment means 71 without being
affixed to the panty.

_ In the preferred embodiment shown, the flaps 70 are
_comprised of topsheet 25, tissue 31, and barrier sheet 16. .
_, Further, in the embodiment shown, the flaps 70 are unitary vnth_ _
" the Yaminae of the napkin 10. In other words, the topsheet 25,
.. tissue 31 and barrier sheet . 16 s:mp]y extend lateral'ly beyond the . .
. core 34 to form the ﬂaps 70. However, the flaps 70 need not be

Thvs ia i’hs raolaesmeﬂt sheﬂ
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about 6.5 centineters, nore preferably of at |east about 7.0 centineters,
-mare_preferably of at |east about 7.75 centineters, and nost preferably of
at | east about 9.0 centineters. As the central absorbent w dth 63 of
the sanitary napkin 10 dim nishes, the total capacity as

det er m ned by the aforenentioned Test Procedure, will proportionally

di m ni sh, unless the sanitary napkin 198is | engt hened in the | ongitudinal
direction. Because a pad which is exCessively |lengthened may not be
confortable to wear, it is acceptable, for a pad having a central absorbent
wi dth 63 of about 6.2 centinmeters or less to have a reduced total

capacity. f annitauyhuimnth@rﬁmm@tbutgc&anbd af(egaﬁﬂékiened&tbawﬂimﬁ a tolt al
capactLy, o PR A AETE B, RGN AT KA R mans, 70 SHRCRRT 2
bel i eved i npor cemprises ofhe fioglesubstnasesun others 1aminaedcpnfagunations. t he
sanitary napkipt {9 pécomiendetSSReWever)Y efatOthe elFlgss MO haQ@ &haj4iaker al
f"hz”' bution of  eXUSICHN e hebl WBIN Pnd CbAFidE! Yndedl' Is Sprelaqs area of
' exudates which reach the flaps 70 from soiling the edges of the

wearer’s panties. Further, it is preferable that the flaps 70 be

provided with an absorbent layer, at least to a point beyond the

edges of the wearer’s panties. Theoretically, only a relatively

small amount of menses should reach the flaps 70, therefore, only

a relatively small amount of absorbent material is desirable in the

flaps 70.  However, at least some ~ absorbent material is

recommended in order to prevent any exudates that reach the

flaps 70 from being able to flow further to unprotected areas.

The absorbent material may be a tissue, such as the tissue 31, or

an extension of the absorbent core 34, such as the WATER-LOCK

L - 535. However, the absorbent material in the flaps 70 should

be relatively highly flexible. A number of sanitary napkins®

having flaps suitable or adaptable for use with the sanitary

napkins 10 of the present invention are known. Such flaps are

disclosed in U.S. Patent 4,687,478, entitled "Shaped Sanitary

Napkin With Flaps", which patent issued to 'Van Tilburg on

August 18, 1987, U.S. Patent 4,608,047, entitled “Sanitary

Napkin Attachment Means", which patent issued to Mattingly on

August 26, 1986, U.S. .Patent 4,589,876, entitled “Sanitary

Napkin", which patent issued to Van Tilburg on May 20, 1986,

and U.S. Patent 4,285,343, entitled "Sanitary Napkin®, which

patent issued to McNair on August 25, 1981, all of which patents

are incorporated herein by reference.

For illustration purposes, the central absorbent width 63 of

the napkin 10 shown in Figure 4 would extend laterally from the

_ outer edge 32 of the tissue 31 in the one flap 70 to the outer
edge 32 of the tissue 31 in the other flap 70. o

- Another:a1ﬁernatjve émbodiment of" a_sapitany napkin 10 of -
the present invention is shown in Figure 5. Like the napkin 10
“ | - - Thkdétﬁérepmcempntsﬁew



absorbent core 34 rather than on a high degree of vertical absorption
.cmmon to many prior art sanitary napkins. Therefore, because exudates

whi ch are distributed onto the topsheet 25 may not be quickly absorbed
before they mgrate across the topsheet 25, it is inportant to contain such
ekXudat es pendi ng absorption. The specified central absorbent w dth 63 of
the sanitary napkin 10 of the present invention has been determ ned based

on the wwdth of a flexible napkin whi c®9wi | | cup around the labia in the
regi on of 26

shown in Figure 4, this napkin 10 also has flaps 70, only of a
different configuration. In this embodiment, the flaps 70 are
comprised only of the topsheet 25 and the barrier sheet S5.

For illustration purposes, the central absorbent width 63 of
the napkin 10 shown in Figure 5 would extend 1laterally from
one outer edge 32 of the tissue 31 to the other outer edge 32
of the tissue 31.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications can
be made without departing from the spirit and scope of the
invention. o : :
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the vaginal orifice such that at |east the edges of the absorbent
material are positioned in the uppernost part of the wearer's |egs

the crotch. Thus, the sanitary napkin 10 and t he|®isSHebids Been mﬂe&cerl aI

mey be cupped shaped in the surrounding regions of t ﬂ !J!ll" 'ﬁﬁ
S0

orififce and exudates deposited thereon will be cont ai

absor bed. Because of the flexibility requ

sanitary ° napki ns 10 of the presentag nvention, it is likely that the
sanitary napkins 10 of the presgmg invention will be relatively thin.
It is preferred to keep the sanrtary napkins 10 of the present

invention thin so that the sanitary napkins 10 of the present
i nvention wil] bA waabtarysnapkimnchavisg uaebodyl Isuhtace andow garmentinwar eness

of the sanitary present: i nvention while it is being
wor n. The sani tagépér%apkjcgm%'ssﬁm I n Figures 1 and 2 has a cali per
of about 1.9 mllinmeters. The caliper of a . sanitary napkin 10 is

determ ned by thgnf QIbEQNBé?ﬁ tnfe%hs having a firs® GRJERAUrdscddadie, a and
specifically the Ares, Model fl
second major surface; and

5 _ a liquid impermeable barrier means adjacent to said second
major surface of said absorbent means;

said sanitary napkin having a flexure-resistance of less than
about 300.0 grams, a test capacity of at least about
-~ 8.0 grams, and a total capacity of at least about 20.0 grams.

2. The sanitary napkin as claimed in Claim 1, wherein said

sanitary napkin has a central absorbent width of at least
about 3.7 centimeters.

3. The sanitary napkin aé claimed in Claim 2, wherein said

sanitary napkin has a caliper of less than about 2.6
millimeters.-

4. The sanitary napkin as claimed in Claim.3, wherein said
absorbent means further comprises a hydrogel-forming
polymer gelling agent.

'S. The sanitary napkin as claimed in Claims 3 or 4, wherein
said barrier means comprises a barrier sheet and said

absorbent means comprises a liquid permeable topsheet and
an absorbent core.

6. The sanitary napkin as claimed in Claim 4, wherein said
absorbent means comprises. an absorbent core, and wherein
.said absorbent core.contains from about 5% to about.85% by .

weight of a particulate hydrogel formmg polymer gelhng -
S ' 'agent '

L T"'Ss;gggggm
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with dial indicator Mbdel 482, available fromthe B.C. Anes, Conpany

‘of* Maltham  NassSheétiHaeBeen Repladgéeded. The conparator’ gauge
shoul d have a cir or foot nmde of al um num and having a
wei ght of 10.0 gr act surface of 5.16 squar e
centimeters. The conparator gauge is zeroed. An 80.0 gr ans

stainl ess steel weight is placed on thdlspindl e extending above the
conparator dial. The conparator foot is raised and the napkin, with

any panty adhesfhe daigege napRi &£i aigimemanedlains 4, wherlCafid gar ment
surface down on the‘Eelr:)‘_gse gl ate. The n%pk'bn 'ibs positigned on the base
plate so that VISR QY MEBDS | OTRUES PN PPrerbent core,” and wheelp of {phe
napkin. Try t caidmabsbrient coreagaitdirenyrom aboutuib¥itoeabout 1008 bppki n.
Gently | ower the.:hRPtae0nt staRg n caliper
by reading themg%hggrogtgr%ﬁgﬁrggg&w hyqsfggglnds a?gegalyﬁgﬁf%%ﬁhéones in
contact with tR9eMpkin. Repeat o the nmeasurenent 3.0 centineters from

each of the ends of the -absorbent material along the |ongitudinal

centerline 58 t he. napkin.. . The_average, of the. three readings.,is the

cal i per of 'heO.I-he sa"'@%ﬁi t_"glp;'f"?\af)ii ﬁ'.a"gﬂ eferadt™, - t‘ﬁéere '?;mg?'gry napki ns

10 of the hydrogel-forming polymer gelling agent is distributed
throughout at least about 17.0 square centimeters of said

sanitary napkin.

9. The sanitary napkin as claimed in Claim 8, wherein said
hydrogel-forming polymer gelling agent is a particulate and
is distributed in an amount of from about 0.001 grams per
square centimeter to about 0.009 grams per square
centimeter. '

10. The sanitary napkin as claimed in Claim 8, wherein said
hydrogel-forming polymer gelling agent is a non-particulate
and has a basis weight of from about 0.002 gf_‘am§ per square
centimeter to about 0.010 grams per square centimeter.

11. The sanitary napkin as claimed in Claims 3 or &, further
comprising a laterally extending flap configu'red to drape
over a side edge of a wearer's panties in the crotch portion
thus being disposed between a side edge of the wearer's
panties in the crotch portion and the wearer's thigh.

12. The sanitary napkin as claimed in Claim 11, wherein said
flap has an attachment means adjacent to said garment

surface for attaching said flap to the garment facing side of = -
the wearer's panties.

13. The. sanitary napkin aé claimed in Claim 11, comprising two
flaps, .wherein at least one. of said. flaps .comprises. .an
ttachment’ m for attachi id" flaps together on the _ e
attac _men. means .r_ . tac r.19 sa .ap.s oq e_r:r_ 'h?sn i-sttﬁe roplacement shee
garment side of the wearer's panties. . . _ j '
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27 present invention have a caliper of less than 3.0 mllineters,
-preferably less than 26 mllinmeters, still nore preferably |ess than about
2.2 mllineters, and nost preferably | ess than about 2.0 mllinmeters. The
oallper of the sanitary napkin of the present invention may be increased,
in a less preferred enbodi nent, proportional to an increase in the

fl exure-resistance. An al4grnative enbodi nent of a sanitary
napkin 10 of the present invention is shown in Figure 4. In-this

enbodi ment, the sanitary mamki pLéRi18ee $ARITARPSNAPKERCh of which are
adj acent to and extend laterall y froma side edge 55 of the absorbent core
34. The flaps 70 are configured Lo gr_ap_e over the edges of the wearer's

ABSTRACT

In accordance with the present invention, a sanitary napkin
having a body surface and a garment surface and being comprised
of an absorbent means underlayed by a liquid barrier means,
wherein the sanitary napkin is relatively highly flexible and has a
capacity great enough to handle medium to high menstrual flows,
is provided. In a preferred"embodiment, the sanitary napkin_
‘comprises, from the body surface down, an apertured formed film
topsheet, an apertured nonwoven - wipe acquisition sheet.‘ a
wet-laid tissue, a superabsorbent core, ‘and a barrier sheet.
Preferably, the central width of the absorbents is at least about
6.5 centimeters and the caliper of the napkin as a whole is less
than about 2.6 millimeters. - In a preferred embodiment, the -
napkin has laterally extending flaps which drape over the edges
of the wearer's panties in the crotch and are attachable to the

~ garment side of the wearer's panties.

Figure 1
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panties in the crotch region so that the flaps 70 are di sposed between the
edges of the wearer's panties and the wearer's thighs. The flaps 70 serve
at-- | east tmo puposes. First, the flaps 70 help serve to prevent soiling of
tie wearer's body and pantles by nenstrual fluid. Second, the flaps 70 are
preferably provided with attachnent neans 71 on their garnment surface 17 so
that the flaps 70 can be fol ded back u r the panty and attached to the
garnent facing side of the panty. In t way, the flaps 70 serve to keep
the napkin 10 properly positioned in the panty. A preferred attachnent
means 71 is a pressure-sensitive adQ?ig%ﬁL as is well knowgpin the art.
~Alternatively, the flaps 70 may be d to each oth‘(/on t he undersi de
of the panty by the abpwachyent neans 7T vt hout. being affixed to the panty.
In the preferred |@gbodi Ianq 70 are conprised of topsheet
25, tisswe 31, and aPedi nent shown, the
flaps 70 are unit mo f th_napKln 10‘:~§\gther mords t he
t opsheet 25, 1pis ""“F-16 sinply extend™\MXerally beyond
the core 34 to er, the flaps 70 ned&h

Fig.2 0
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28!- unitary with the napkin 10 but can be separate el enents which are
af #i xed to the napkin 10. Further, the flaps 70 can be conprised of a
si gl e substrate or other |am nae configurations. It is reconmended,
hojvever, that the flaps 70 have a liquid inpervious barrier sheet 16.
The barrier sheet 16 prevents exudat es which reach the flaps 70 from
soiling the edges of the wearer's panties. Further, it is preferable that
the flaps 70 be provided with an absor b@ff2 | ayer, at |east to a point
beyond the edges of the wearer's pantiga. Keoretlcally, only a relatively
smal | anmount of nenses shoul d reach thel s 70, therefore, only

7I\

70 10
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gpril%atg?&g@@boié GESI rable 1T n the 1l aps

matertal is recomended in
reach the flaps 70 from being able to

ar to innrant nhfnd ar-e.

'HE ABSTRAGT, o an extension of the absorbent core 34, such as
t h& WATER-LOCK L - 535, However, The absorbent material 1n the TTaps 70

showt@@&g%;@iﬁ@%%ﬁwng| ble. A nunber of sanitary napkins having
fl ap? se with the sanitary napkins 10 of the
res entiQ re known. Such flaps a c] osed in US Pat ent
" Qiag éﬁe P@’iﬁ‘ﬁéﬁ"@é‘r‘h"t arsgm Rorayely Jm%a bogy seragsAnd
| ssu&%meat cF. bejng rompzised of an absprbent) rgemmpa(tléhpnderwgd dwra ligwid t | ed
" Sanbardes; meaps (16).Awhereimthet samiiarysﬁapkm i(10) iscrelativelyshigly flexiblatandragisya on
Augueapadify grit@B8énouigh $o hikadle mediuhd0 gt menstruzl | flvs, Bapiovided. Kaplpreférred whi ch
pat egthbodifent] the safitary’ hh;hﬁii Q1O cdprises, frdMShe bddy shifice BoWws,Ndn dpetfiited343,
ent i AdiRebverWipe atquidifiBk isheet, AkNethid Wsfit, alstpéraBsdrbenyicbRd 2349 hnfUObteR S,
1981shet. lprébrably, Gk OGN Wit oF the SNOPO# ﬁqat &IsPABbURY%.S Edrtint&S and the

caliper of the napkin as a whole is less than about 2.6 milimeters. In a preferred embodiment,

the napkin (10) has laterally extending flaps (70) which drape over the edges of the wearer’s
panties in the crotch and are attachable to the garment side of the wearer’s panties.

Figure 1.
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For illustration purposes, the central absorbent width 63 of the napkin 10
shown in Figure 4 would extend laterally fromthe outer edge 32 of the
tissue 31 in the one flap 70 to the outer edge 32 of the tissue 31 in the
other flap 70. Another alternative enbodi mrent of a sanitary napkin 10 of
the present invention is shown in Figure 5. Like the napkin 10

29
3

or panty shields. Sanitary napkins of this type are disclosed .in U.S. Patent 4,681,578,
entitied “Pantiliner With Ventilation Areas”, which patent issued to Anderson and '
Brandt on July 21, 1987. Sanitary napkins of this class, as a group, are thinner,
somewhat more flexible and generally more comfortable than those of the first class,
however, they lack the absorptive capacity of the napkins of the first class.

Therefore, there exists a real consumer need for a sanitary napkin which
is thin and flexible, thereby offering enhanced fit and comfort, yet having a fluid
capacity great enough for use with medium to high menstrual flows thereby allaying
consumer fears of leakage and staining.

Therefore, it is an object of the present invention to provide a sanitary
napkin which is thin and flexible and which is absorbent enough to absorb and contain
medium to high menstrual flows.

it is an additional object of the present invention to provide a sanitary
napkin which will closely conform to the various anatomical shapes of the female
urogenital and buttocks region.

It is an additional object of the present invention to provide a sanitary
napkin which offers enhanced fit and comfort and a low degree of wearing awareness.

These and other objects of the present invention will be more readily

apparent when considered in reference to the following description and when taken in
conjunction with the accompanying drawings:

SUMMARY OF THE INVENTION

In_its-broadest form, the invention provides a sanitary napkin having a
body surface and a garment surface, said sanitary napkin characterized by comprising:

an absorbent means having a first major surface and a second major
surface; and
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shown in Figure 4, this napkin 10 also has flaps 70, only of a different
corifiguration. In this enbodinent, the flaps 70 are conprised only of the -
topsheet 25 and the barrier sheet 55. For illustration purposes, the
central absorbent width 63 of the napkin 10 shown in Figure 5 woul d extend
| aterally fromone outer edge 32 of the tifsue 31 to the other outer edge
32 of the tissue 31. Wil e particul ar enbodi nents of the present

i nvention have been il usligut Midediddbis ®awibi Medhs adfacemdtd shidSocohtingjossurfacs hose
o ot Lot o b b ek, P SRR e o iy B a Bl T
grams, a total capacity of at least 14.0 grams, a flexure-resistance of less than 300.0
grams wherein said test capacity is the weight of saline solution absorbed in 10 minutes
by a 66.5 cm2 portion of the sanitary napkin cut from the portion of the sanitary napkin
which is centred under the vaginal orifice when the sanitary napkin is worn and the total
capacity is the weight of saline solution absorbed in 10 minutes by the entire sanitary
napkin minus any release paper and further characterised in that said sanitary napkin
has a caliper of less than 3.0 millimefres.

In accordance with the present invention, a sanitary napkin having a body
surface and a garment surface and being comprised of an absorbent means underlayed by
a liquid barrier means;- wherein the sanitary napkin is relatively highly flexible and has
a capacity great enough to handle medium to high menstrual flows, is provided. In a
preferred embodiment, the sanitary napkin comprises, from the body surface down, an
apertured formed film topsheet, an apertured nonwoven wipe acquisition sheet, a wet-
faid tissue, a superabsorbent core, and a barrier sheet. Preferably, the central width of
the absorbents is at least about 7.0 centimeters and the caliper of the napkin as a whole
is less than about 2.5 millimetres. Conveniently, the napkin has at least one laterally
extending flap which drapes over the edges of the wearer's panties in the crotch and
which is attachable to the garment side of the wearer's panties.

Preferably, each laterally extending flap is pfovided with an attachtﬁent
means on its §arment facing surface so that the flap can wrap around the side edges of the
wearer's panties in the crotch portion and be attached to the garment facing side of the
wearer's panties in order to provide protection from soiling and so as to keep the napkin
properly positioned in the wearer's panties.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a top plan view of a preferred sanitary napkin embodiment of
the present invention with portions being torn away to show underlying structure.

Figure 2 is a lateral crqss-sectional view of the preferred sanitary
napkin embodiment shown in Figure 1 taken along line 2-2 of Figure 1.
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CLAIMS - 1. A sani tary napkin having a body surface and a
garnent’ surface, said sanitary napkin characterized by conprising: (a)

a liquid perneabl e topsheet; (b) a liquid pernmeable barrier
joined to said topsheet; and (c) an absorbent core between said
topsheet and said barrier sheet wherein said absorbent core

contains a particul ate hydrogel -form ng p%?yneric gelling agent in an
anount sufficient to provide said sanitary napkin with a test capacity of
at least 8.0 grans and a total capacity of at |east 14.0 granms, wherein
sai d test capacitydrams,t handneaght préferablneoforlt ilerstabdborbed8ith gmamsi nut es

by a 66.5 cnierr] preferably, the napkin 10 of the present invention has a total
capacity of at least about 20.0 grams, more preferably of at least
about 30.0 grams, and most preferably of at least about 40.0
grams.

The test and total capacities of a sanitary napkin are
determined as follows. Any panty adhesive release paper is
removed from the napkin to be tested. To determine test
capacity, a 4.75 x 14.0 centimeters portion, or any other
configuration having 66.5 square centimeters, of the sanitary
napkin is cut from the portion of the sanitary napkin which would
be centered under the vaginal orifice when the sanitary napkin fis
worn. Total capacity fis determined using the entire napkin minus
any release paper. The article is weighed to the nearest 0.1
gram. The article {s then submerged in a beaker of conventional
sterile saline (obtainable from the Baxter Travenol Company of Deerfield,
IM1inois), such that the article is totally submerged and is not
bent or otherwise twisted or folded. The article is submerged for
10 minutes. The article {s removed from the saline and
suspended for two minutes in a vertical position to allow the
saline to-drain out of the article. The article {s then placed body
facing surface down onto an absorbent blotter, such as the filter
paper #631 available from the Filtration Science Corp.,
Eaton-Dikeman Division of Mount Holly Springs, Pennsylvania. A
uniform 17.6 grams per square centimeter load is placed over the
article to squeeze excess fluid out. The absorbent blotter is
replaced every 30 seconds until the amount of fluid transferred to
the absorbent blotter {s less than 0.5 grams in a 30 second
period. Next, the article is weighed to the nearest 0.1 gram and
the dry weight of the article is subtracted. The difference in
grams fs the test or total capacity of the article, whichever the
case may be.

The central absorbent width 63 of absorbent material of the
sanitary napkin 10 of the present inventfon is an important
parameter. The term "central absorbent width® refers to a

e —————
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portion of the sanitary napkin cut fromthe portion of the sanitary napkin
whirch is centred under the vaginal orifice when the sanitary napkin is worn
and the total capacity is the weight of saline solution absorbed in 10
mnutes by the entire sanitary napkin mnus any rel ease paper,

wherein said topsheet, barrier sheet and absorbent core are each conposed
of materials sufficiently flexible and apg joined so that said sanitary
napkin has a flexure-resistance of |ess .than 300 grans; and

wherein said sanitary napkin has a caliper of less than 3.0 mllinetres.

2. A sanitary napkin according to Claim.l wherein said sanitar
napki n has a tot aWeE;i%&cHV of the ?@égﬁryg!ﬁp&@rl& etermigable as f"°](ij°"‘-‘~The Y

sani tary napkin afareticegbétagChad ntol Fogurél 3L m & gint 26K ani 2hel danitirgt sai d
S Loy 3 R S Rl ety BnCAORTAE n
that said sanitar9rifibgs whenawora, dantacatedabdoplrant65pamahials taythe daterad 7
centinmeters. centerline 61 and 3.75 centimeters forward from the point 64 in
the direction of the wearer’s mons pubis is located. Another
plane 66 parallel to the lateral centerline 61 and 5.0 centimeters
rearward from the point 64 in the direction of the wearer’s
buttocks 1s also located. The greatest flat-out, uncompressed,
unmanipulated, lateral width of absorbent material of the sanitary
napkin 10 between the planes 65 and 66 is the central absorbent
width 63 of the sanitary napkin 10. It matters not whethgﬁ the
absorbent material 1s a single sheet, overlapping sheets,
staggered sheets, etc., and it matters not whether the absorbent
material s a nonwoven sheet, an absorbent topsheet, an
absorbent core, a tissue, synthetic staple fibers, etc. For
example, a sanftary napkin 10 of the present invention might have
a wipe acquisition sheet 28 or a wet-laid tissue 31 having a width
of about 7.75 centimeters and an absorbent core 34 having a
width of about 3.8 centimeters. Thus, in this example, the
sanitary napkin 10 has a central absorbent width 63 of 7.75
centimeters. '

The sanitary napkin 10 should preferably be scaled to the
width of the crotch of the underwear of the wearer. A sanitary
napkin 10 having a central absorbent width 63 which registers the
absorbent 13 with the edges of the underwear crotch s
particularly preferred. For relatively narrower underwear
crotches, having a width of about 3.7 to about 6.4 centimeters, a
sanitary napkin having a central absorbent width 63 of about 3.7
to about 6.4 centimeters works well.

The total width of -the napkin 10 {is scaled to the central
absorbent width 63, and should be about 0.6 to about 1.0
centimeters greater than the central absorbent pad width 63, due to
the additional margin necessary to join the edges of the topsheet
25 and barrier sheet 16 Eggggggg&__ﬁgne:allrlgbout 0.3 to about
REPLACEMENT SHET™
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5. The sanitary napkin according to any one of Clains 1-4
characterized in that said absorbent core contains from5%to 85% by wei ght
of said particulate hydrogel - form ng pol yner gelling agent.

31 6. The sanitary napkin according to any one of Clainms 1-5

characterized in that said |iquid inperneable barrier conprlses a barrier
sheet joined to the liquid

25

0.5 centimeters are necessary at each edge of the napkin 10 to
Join the topsheet 25 to the barrier sheet 16. Thus, a napkin
having a central absorbent width 63 of about 3.7 to about 6.4
centimeters will have a total pad width ranging from about 4.3 to 4.7
centimeters to about 7.0 to 7.4 centimeters.

The sanitary napkin 10 of one embodiment of  the present
invention {intended for underwear having a relatively greater
crotch width should have a central absorbent width 63 of at least
about 6.5 centimeters, more preferably of at least about 7.0
centimeters, more preferably of at least about 7.75 centimeters,
and most preferably of at least about 9.0 centimeters. |

As the central absorbent width 63 of the sanitary napkin 10
diminishes, the total capacity, as determined by the
aforementioned Test Procedure, will proportionally diminish,
unless the sanitary napkin 10 {s lengthened in the longitudinal
direction. Because a pad which is excessi#ely lengthened may
not be comfortable to wear, it is acceptable, for a pad having a
central absorbent width 63 of about 6.2 centimeters or less to
have a reduced total capaéity. For such an arrangement a
sanitary napkin 10 having a total capacity of about 14 grams has
been found to work well.

The central absorbent width 63 of the sanitary napkin 10 of
the present invention is believed {important for the following
reason. As stated previously, the sanitary napkin 10 of the
present favention relfes more on the lateral distribution of
exudates over or through a relatively large surface area of the
absorbent core 34 rather than on a high degree of vertical
absorptfon common to many prior art sanitary napkins. Therefore,
because exudates which are distributed onto the topsheet 25 may
not be quickly absorbed before they migrate across the topsheet
25, 1t s important to contain such exudates pending absorption.
The specified central absorbent width 63 of the sanitary napkin 10
of the present invention has been determined based on the width of
a flexible napkin which will cup around the labia in the region of

R
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perneabl e polyneric topsheet which overlays.a w pe acquisition sheet

overl ayi ng the absorbent core, and wherein said wi pe acquisition sheet is a
sheet which inproves | ateral w cking of exudates over the absorbent core.

7. The sanitary napkin according to Claim6, characterized in
that said topsheet is an apertured forned film said w pe acquisition sheet
I s an apertured nonwoven sheet conpri sing Ijéan bundl es and apertures, sone
of said apertures of said topsheet and sai pe acquisition sheet being

al i gned, such thaésenpinkertion hiavendlcaipepfof dess dhani pe mittigieiess, praferaisipdess thare 26

beneat h sonme of h i ] r '
apertures of salr@ﬁlt" g‘egﬁ?%@ Vr[o‘?? p'%;e %’%ﬁsg % fb%ht %’?o‘h’ 'srfﬁgaezf aZ‘Pce}LonsZ? l‘eg?rlata?']ed’
such that a fi bé?ssblbﬁdlaéouiﬂgdmﬂiwep% a@qmahwetr |Q§rfh% lsagitany gapkimehithie prasent

aperture of Sa' dn\leﬁﬁb%hﬁé\} be incrdased, m a less ﬂefeﬁb@eﬁSﬁlrﬁé}ﬂYpréb%m@hﬂ 18 @R GHcFdaZ8 to
any one of Ca characterized in that said napkin further conprises

at | east one Iat'@: 'élﬁ E’ﬁ“@%f"e"f‘? "% flap. O. The sanitary napkin
according to any one of Clains 1 to 8 wherein the flexure resistance of

said sanitary napkin is er?Salén\%ﬁvezéglbgéiﬁ@ﬁr of a sanitary napkin 10 of the present
invention is shown in Figure 4. In this embodiment, the sanitary napkin 10 has two
flaps 70 each of which are adjacent to and extend laterally from a side edge 55 of the
absorbent core 34. The flaps 70 are configured to drape over the edges of the wearer's
panties in the crotch region so that the flaps 70 are disposed between the edges of the
wearer's panties and the wearer’s thighs.” The flaps 70 serve at least two puposes.
First, the flaps 70 help serve to prevent soiling of the wearer's body and panties by
menstrual fluid. Second, the flaps 70 are preferably provided with attachment means
71 on their garment surface 17 so that the flaps 70 can be folded back under the panty
and attached to the garment facing side of the panty. In this way, the flaps 70 serve to
keep the napkin 10 properly positioned in the panty. A preferred attachment means 71
is a pressure-sensitive adhesive, as is well known in the art. Alternatively, the flaps
70 may be attached to each other on the underside of the panty by the attachment means
71 without being affixed to the panty.

" In the preferred embodiment shown, the flaps 70 are comprised of
topsheet 25, tissue 31, and barrier sheet 16. Further, in the embodiment shown, the
flaps 70 are unitary with the laminae of the napkin 10. In other words, the topsheet 25,
tissue 31 and barrier sheet 16 simply extend laterally beyond the core 34 to form the
flaps 70. However, the flaps 70 need not be
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10. The sanitary napkin according to Claim9 wherein said w pe
acqui Sition- sheet is a nonwoven sheet.  11. The sanitary napkin
according to any one of Clains 8 to 10 wherein each |aterally extending
flap has an attachnment nmeans on its garnent facing surface for attaching
said flap to the garnment facing side of the wearer's -panties

sc O A

CLAIMS :-

1. A sanitary napkin having a body surface and a garment surface, said
sanitary napkin characterized by comprising:

(a) a liquid permeable topsheet;

(b) a liquid permeable barrier joined to éaid topsheet; and

(c) an absorbent core between said topsheet and said barrier sheet

wherein sald absorbent core contains a particulate hydrogel-forming
polymeric gelling agent in an amount sufficient to provide said sanitary napkin with a
test capacity of at least 8.0 grams-and a total capacity of at least 14.0 grams, wherein
said test capacity is the weight of saline solution absorbed in 10 minutes by a 66.5 cm2
portion of the sanitary napkin cut from the portion of the sanitary napkin which is
centred under the vaginal orifice when the sanitary napkin is worn and the total capacity
is the weight of saline solution absorbed in 10 minutes by the entire sanitary napkin
minus any release paper; '

wherein said topsheet, barrier sheet and absorbent core are each
composed of materials sufficiently flexible and are joined so that said sanitary napkin
has a flexure-resistance of less than 300 grams; and

wherein said sanitary napkin has a caliper of less than 3.0 millimetres.

2. ) ‘A sanitary napkin according to Claim 1 wherein said sanitary napkin has
a total capacity of at least 20.0 grams.

3. The sanitary napkin according to Claim 1 or Claim 2 characterized in that
said sanitary napkin has a total pad width of at least 4.3 centimeters.

4. The sanitary napkin according to any one of Claims 1-3 characterized in
that said sanitary napkin has a central absorbent width of at least 3.7 centimeters.

5. The sanitary napkin according to any one of Claims 1-4 characterized in
that said absorbent core contains from 5% to 85% by weight of said particulate hydrogel-
forming polymer gelling agent.
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6. ‘The sanitary napkin according to any one of Claims 1-5 characterized in
that said liquid impermeable barrier comprises a barrier sheet joined to the liquid
permeable polymeric topsheet which overlays a wipe acquisition sheet overlaying the
absorbent core, and wherein said wipe acquisition sheet is a sheet which improves
lateral wicking of exudates over the absorbent core.

7. The sanitary napkin according to Claim 6, characterized in that said
topsheet is an apertured formed film, said wipe acquisition sheet is an apertured
nonwoven sheet comprising fiber bundles and apertures, some of said apertures of said
topsheet and said wipe acquisition sheet being aligned, such that no fiber bundles of said
wipe acquisition sheet are beneath some of said apertures of said topsheet while others of
said apertures of said topsheet and said wipe acquisition sheet are not aligned, such that a
fiber bundle of said wipe acquisition sheet is beneath said aperture of said topsheet.

8. The sanitary napkin according to any one of Claims 1-7 characterized in
that said napkin further comprises at least one {aterally extending flap.

9. The sanitary napkin according to any one of Claims 1 to 8 wherein the
flexure resistance of said sanitary napkin is less than 250 grams.

10. The sanitary napkin according to Claim 9 wherein said wipe acquisition-
sheet is a nonwoven sheet.

11. The sanitary napkin according to any one of Claims 8 to 10 wherein each
laterally extending flap has an attachment means on its garment facing surface for
attaching said flap to the garment facing side of the wearer’s panties.
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