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tion 2 168 612 A, published June 25,1986. The UK patent application
discloses a sanitary towel with a FIELD OF THE INVENTION
resilient insert positioned within the core or adja- cent to a face of the
core that is intended to inhibit The present invention relates generally to
dis-   5   permanent distortion of the towel. The insert only posable
absorbent articles such as sanitary napkins  serves to resist deformation
of the sanitary towel, worn by women, and more particularly to sanitary
however, it does not utilize the compressive forces napkins that have
components capable of separa-    to improve contact of the towel with the
wearer's tion in use to provide improved contact of the     body. Further,
the UK patent application does not sanitary napkin with the wearer's body
and in-  10  teach or disclose utilizing the compressive forces creased
protection from soiling of the wearer's un-  to provide the sanitary towel
with body-conforming dergarments.
properties. An absorbent article as defined in the first part  In addition,
as is well known, sanitary napkins of Claim 1 is generally known in the
prior art.    are generally fastened to the wearer's undergar- 15  ments by
a pressure sensitive adhesive or other BACKGROUND OF THE INVENTION
means. The means is stressed when the wearer moves about, because the
wearer's undergarments Absorbent articles such as sanitary napkins,    may
not move in concert with the body of the pantiliners, and incontinent pads
are designed to  wearer, and the sanitary napkin may not flex and absorb
and retain liquid and other discharges from   20  twist with the wearer's
undergarments. If stressed the human body and to prevent body and clothing
excessively, the pressure sensitive adhesive, or soiling. It has been found
to be desirable to attempt  other means may become detached from the un- to
create absorbent articles, such as sanitary nap-  dergarment. This will
cause the sanitary napkin to kins, that maintain contact with the body of
the   shift from the desired position and registration with wearer when
they are worn. It is even more desir-  25  the wearer's vaginal opening. It
is, therefore, also able that sanitary napkins also conform as closely
desirable to provide the body-conforming sanitary as possible to the body
of the wearer. Such a      napkin with a mechanism to accomodate the in-
body-conforming capability is believed to increase  dependence of movement
between the body of the the effectiveness of the sanitary napkin by
reducing  wearer and the wearer's undergarments. the possibility that
menses will travel around the   30  It is, therefore, an object of this
invention to perimeter of the sanitary napkin and leak.         provide an
absorbent article, such as a sanitary There have been a number of recent
efforts to   napkin, which readily intercepts menses when dis- provide
sanitary napkins and other absorbent arti-  charged by maintaining contact
with and conform- cles with improved body-conforming characteris-    ing to
the shape of the female urogenital and tics. Two recent efforts are
described in U.S. Pat-  35  buttocks region. ent 4,950,264, issued to
Osborn, III, on August 21,   It is also an object of this invention to
provide a 1990, and U.S. Patent Application Serial Number    sanitary
napkin which maintains contact with the 07/175,817 entitled "Absorbent
Article" filed March  wearer throughout the range of normal movements 31,
1988 in the name of Kenneth Barclay Buell.     encountered while the
sanitary napkin is worn. It is While the sanitary napkins disclosed in
these re-  40  also desirable that the sanitary napkin continue to ferences
work quite well, the search for new and   maintain contact with the
wearer's body when it is different ways of improving body contact has con-
subjected to the forces that normally accompany tinued.
the wearing of a sanitary napkin. It is especially desirable that sanitary
napkins   It is another object of the present invention to maintain contact
with and conform to the body of  45  provide a sanitary napkin that
advantageously uti- the wearer under dynamic conditions (when the
lizes the compressive forces exerted by the wear- wearer walks, sits,
etc.). There are certain critical  er's thighs to improve the contact
between the dynamic conditions which stress the sanitary nap-  sanitary
napkin and the wearer's body. kin and tend to reduce its ability to stay in
contact  It is another object of the present invention to with the body of
the wearer. As soon as the sani-  50  provide a sanitary napkin that has
body-contacting tary napkin is put on, for instance, the sanitary  and
body-conforming components that do not have napkin is subjected to lateral
compression by the  any sharp comers, edges, or fold lines that would upper
portions of the wearer's thighs. The forces  irritate the wearer. applied
by the wearer's thighs generally tend to      Finally, it is an object of
this invention to pro- distort the shape of the sanitary napkin, reducing
55  vide a sanitary napkin with a mechanism to ac- the size of the target
the sanitary napkin provides.  comodate the independence of movement
between One attempt to control the effect of these com-  the body of the
wearer and the wearer's undergar- pressive forces is disclosed in UK Patent
Applica-  ments. 2    



3                 EP 0 555 341 B1                    4 These and other
objects of the present inven-   separates from the backsheet of the
sanitary nap- tion will be more readily apparent when considered  kin. The
separation of the absorbent core from the in reference to the following
description and when  backsheet provides increased protection from soil-
taken in conjunction with the accompanying draw-   ing of the wearer's
undergarments. This separation ings.
5   is made possible by virtue of the fact that the core is joined to the
backsheet along the longitudinal SUMMARY OF THE INVENTION
edges of the sanitary napkin and along at least one transverse juncture.
The remainder of the core is The present invention is an absorbent article,
unattached to the backsheet so the unattached such as a sanitary napkin.
The sanitary napkin of  10  portion of the core may move apart from the
back- the present invention has components which may     sheet. This
embodiment of the sanitary napkin is move apart from other components of
the sanitary   also provided with a means for controlling the sep- napkin
when the sanitary napkin is worn. In particu-  aration of the core from the
backsheet. lar, the sanitary napkin has a topsheet that may be moved away
from the absorbent core of the sani-  15  BRIEF DESCRIPTION OF THE DRAWINGS
tary napkin to contact and conform with the wear- er's body.
While the specification concludes with claims The sanitary napkin of the
present invention    particularly pointing out and distinctly claiming the
comprises at least four primary components. These  subject matter which is
regarded as forming the are a liquid pervious topsheet, a liquid impervious
20  present invention, it is believed that the invention backsheet, an
absorbent core positioned between    will be better understood from the
following de- the topsheet and the backsheet, and a liquid per-  scription
which is taken in conjunction with the vious spacing structure for moving
the topsheet    accompanying drawings in which like designations away from
the core (the "spacing structure"). The  are used to designate
substantially identical ele- spacing structure is generally positioned
between   25   ments, and in which: the topsheet and the core.
FIG. 1 is a top plan view of the sanitary napkin The spacing structure can
be an element of        of the present invention. any shape (such as a
folded sheet) that is capable    FIG. 2 is a section view taken along line
2-2 of of spacing the topsheet away from the core when it   FIG. 1 which
shows the sanitary napkin of the is subjected to laterally compressive
forces. The   30  present invention in its uncompressed configura- spacing
structure has an uncompressed configura-     tion. tion, and a compressed
configuration. The spacing     FIG. 3 is a section view taken along line
3-3 of structure is in its uncompressed configuration when   FIG. 1 of the
sanitary napkin in its uncompres- it is not being subjected to any
laterally compres-  sed configuration. sive forces, such as those applied
by the upper  35   FIG. 4 is a sectional view taken from an angle portions
of the wearer's thighs when the sanitary    similar to that of FIG. 2 which
shows the sanitary napkin is worn. The spacing structure also has its
napkin in a compressed configuration. own longitudinal and transverse axes.
The spacing     FIG. 5 is a sectional view taken from a similar structure
comprises several portions, including an    angle to that of FIG. 3 which
shows the sanitary upper portion, a lower portion, and opposed lateral  40
napkin in a compressed configuration and articu- sides. The upper portion
of the spacing structure is  lated to the open position. positioned between
the topsheet and the lower        FIG. 6 shows an alternative version of
the sani- portion. The lower portion is adjacent to core when  tary napkin
of the present invention in which a the spacing structure is in its
uncompressed con-     pervious  material is placed  between  the
figuration. At least a section of the lower portion is  45    topsheet and
the spacing structure. connected to at least part of the core to define an
FIGS. 7A-11 show alternative versions of the attached section of the lower
portion. The relation-  spacing structure. ship between the upper portion
and the lower por-     FIGS. 12 and 13 show different types of sup- tion is
such that parts of the upper portion overlay  ports for the spacing
structure. parts of the lower portion when the spacing struc-  50  FIG. 14
is an alternative version of the sanitary ture is in its uncompressed
configuration. When the   napkin of the present invention that has a tissue
spacing structure is is compressed from the sides,   strip positioned in
the interior of the spacing the opposed lateral sides may move inwardly to-
structure. ward the longitudinal centerline. This results in at  FIG. 15
shows a sanitary napkin having an op- least some of the upper portion
moving the   55    tional interliner of an alternative configuration.
topsheet apart from the absorbent core.               FIG. 16 is a view
similar to FIG. 5 showing the In one embodiment, the sanitary napkin of the
sanitary napkin without the optional interliner. present invention also has
an absorbent core that 3    



5                 EP 0 555 341B1                     6 FIGS. 17-20 show
alternative means for control-  dimension. ling the separation of the core
of the sanitary     FIG. 1 shows that the sanitary napkin 20 also napkin
from the backsheet.                       has two spaced apart longitudinal
edges 22 and two spaced apart transverse or end edges (or DETAILED
DESCRIPTION OF THE INVENTION         5   "ends") 24, which together form
the periphery 26 of the sanitary napkin 20. When the sanitary napkin
Referring now to the drawings, a preferred em-  20 is worn, one of the end
edges 24 will be bodiment of a disposable absorbent article of the
oriented toward the front of the wearer, and one of present invention is
shown in FIGS. 1-3.           the end edges 24 will be oriented toward the
rear As used herein, the term "absorbent article"  10  of the wearer. The
end edge 24 oriented toward the refers to articles which absorb and contain
body   front of the wearer is designated 24a, and the end exudates. More
specifically, the term refers to arti-  edge oriented toward the rear of
the wearer is cles which are placed against or in proximity to the
designated 24b. body of the wearer to absorb and contain the          The
properties of the sanitary napkin 20 in- various exudates discharged from
the body. The   15  dude its thickness, surface area, and its flexibility.
term  "absorbent article" is intended to include   The sanitary napkin 20
can be of any thickness, sanitary napkins, pantiliners, and incontinent
pads  including relatively thick or relatively thin. The em- (articles worn
in the crotch region of a garment).  bodiment of the sanitary napkin 20
shown in the The term "disposable" refers to articles which are  drawings
is intended to be an example of a rela- intended to be discarded after a
single use. That is,  20  tively thin sanitary napkin 20. It should be
under- disposable articles are not intended to be laun-   stood, however,
when viewing the drawings that the dered or otherwise restored or reused).
In the pre-  number of layers of material shown cause the ferred embodiment
illustrated, the absorbent article  sanitary napkin 20 to appear much
thicker than it is a sanitary napkin designated 20.                actually
is. A "thin" sanitary napkin 20 will gen- 25  erally have a caliper of less
than about 10 millime- 1. Overall Characteristics of the Absorbent Article
ters. Still, some thin sanitary napkins have a caliper of less than about 7
millimeters. The above cali- The overall characteristics of the sanitary
nap-  pers are to be measured with a comparator gauge kin 20 of the present
invention will be discussed  having a test weight of approximately 80.0
grams. first.                                        30   The comparator
gauge should have a comparator The sanitary napkin 20 has two surfaces, a
foot that weighs approximately 10 grams and has a body surface 20a and a
garment surface 20b. The    diameter of about 2.54 centimeters. The
compara- sanitary napkin 20 is shown in FIG. 1 as viewed    tor gauge
should have a contact surface area of from its body surface 20a. The body
surface 20a is  approximately 5.1 square centimeters. The surface intended
to be worn adjacent to the body of the   35  area of the topsheet 28 of the
sanitary napkin 20 of wearer. The garment surface 20b of the sanitary
the present invention should be at least about 100 napkin 20 (shown in FIG.
2) is on the opposite side  square centimeters. This will prevent
discharged and is intended to be placed adjacent to the wear-  fluids from
missing the target that the sanitary er's undergarments when the sanitary
napkin 20 is  napkin 20 provides. The sanitary napkin 20 should worn.
40  also be preferably relatively flexible, so that it is The sanitary
napkin 20 has two centerlines, a   comfortable for the wearer. principal
longitudinal centerline [err] and a principal  FIG. 2 shows the individual
components of the transverse centerline [err]. As used herein the term
sanitary napkin 20. The sanitary napkin 20 of the "longitudinal" refers to
a line, axis or direction in  present invention generally comprises four
primary the plane of the sanitary napkin 20 that will be   45  components.
These include a liquid pervious generally aligned with (e.g., approximately
parallel  topsheet 28, a liquid impervious backsheet (or to) a vertical
plane which bisects a standing wearer  "barrier means") 30, an absorbent
core 36, and a into left and right body halves when the sanitary  liquid
pervious spacing structure for moving the napkin 20 is worn. The term
"transverse" refers to  topsheet away from the absorbent core (the "spac-
the line, axis or direction generally perpendicular to  50  ing structure")
44. The absorbent core 36 is posi- the longitudinal direction which lies
within the plane  tioned between the topsheet 28 and the backsheet of the
sanitary napkin 20. The sanitary napkin 20  30. The spacing structure 44 is
positioned between has a longitudinal dimension that runs in the gen-  the
topsheet 28 and the absorbent core 36 in the eral direction of the
principal longitudinal centerline  embodiment shown in FIG. 2. As shown in
FIG. 2, I,, and a transverse dimension that runs in the  55  the spacing
structure 44 has several portions. general direction of the principal
transverse center-  These include an upper portion 46, a lower portion line
ti. The sanitary napkin 20 is typically longer in  48, and opposed lateral
sides 52. The components the longitudinal dimension than in the transverse
of the sanitary napkin 20 and the portions of the 4    



7                 EP 0 555 341 B1                      8 spacing structure
44 are described in greater detail  with the wearer's body and increased
protection below.                                            from soiling
of the wearer's undergarments. The sanitary napkin 20 of the present
invention   Several matters should be understood with ref- can also be
provided with any optional additional  erence to the decoupling of the
components of the components that are known in the art. The optional   5
sanitary napkin 20. components may include one or more wicking lay-
The separation or decoupling of the compo- ers 58 (such as is shown in FIG.
6), an optional  nents refers to a movement of one component interliner 60
(FIG. 2), side flaps 62 (FIGS. 1 and 2),  apart from another in a direction
generally per- an adhesive fastening means 64 (FIG. 2), and a    pendicular
to the principal longitudinal and trans- removable cover strip or release
liner 66 (FIG. 2).  10  verse axes of the sanitary napkin (that is, in the
"Z- In the embodiment shown in FIG. 6, the sanitary   direction"). The
"Z-direction" is an orientation with napkin 20 of the present invention is
provided with  respect to the sanitary napkin 20 of the present a wicking
layer 58 positioned between the topsheet  invention if the sanitary napkin
20 is placed in a 28 and the absorbent core 36. As shown in FIG. 2,
Cartesian coordinate system  in its flat, laid out the optional interliner
60 is positioned between the   15  condition of FIG. 1 so that the garment
side 20b of absorbent core 36 and the backsheet 30. The sani-  the sanitary
napkin 20 lies in the plane formed by tary napkin 20 may be provided with
side flaps or  the x and y axes. The principal longitudinal and "wings" 62
that are folded around the crotch por-  transverse centerlines [err] and
[err] of the sanitary tion of the wearer's panties. (The wearer's panties
napkin 20 lie in the plane formed by the x and y or undergarments are
designated U in the draw-  20  axes. The "Z-direction" is the direction
that is ings.) The adhesive fastening means 64 serves as  perpendicular to
the plane of either surface of the a means for attaching the sanitary
napkin 20 to the  sanitary napkin 20 when it is in such a flat, laid out
undergarment of the wearer. The removable re-     configuration. lease
liner 66 covers the adhesive fastening means   The second matter relates to
the nature of the 64 in order to keep the adhesive from drying out or  25
separation of the components. Typically, as used sticking to a surface
other than the crotch portion  herein, the moving of the components apart,
or the of the undergarment prior to use. (These optional  "decoupling" of
the components refers to a situ- components are also described in greater
detail   ation in which portions of the components are below.)
joined or attached (and the remaining portions are The key features of the
sanitary napkin 20 of  3o  unattached) before, during and after decoupling.
the present invention include the fact that the sani-  The unattached
portions move apart during the tary napkin 20 has certain components which
may   decoupling, while the attached portions remain move apart from other
components of the sanitary  joined together. The moving of the components
napkin. The movement of some components apart     apart may alternatively
refer to a situation in which from other components of the sanitary napkin
20 is  35  the attached portions of the components partially or also
referred to as the "decoupling of", or "separa-  completely separate with
the unattached portions. tion from" the other components. In addition, not
Both types of decoupling are intended to be within only may some components
move apart, there        the scope of the present invention. may be
separation of more than one set of compo-     A third matter relates to
when separation oc- nents in the sanitary napkin 20 of the present  40
curs, and to the amount of separation. The compo- invention. This
separation of multiple components  nents of the sanitary napkin 20 need
only be ca- may be referred to as "compound decoupling" for   pable of
separation. The present invention is, thus, short. In one embodiment, there
is separation of at  not limited to sanitary napkins having components
least two sets of components of the sanitary napkin  that will separate in
all cases and under all con- 20. The separation of two sets of components
is  45  ditions. There may be certain circumstances in referred to as
"dual" or "double" decoupling for  which the components of the sanitary
napkin 20 short.                                            will remain in
contact with each other. The compo- The first set of components that may
move      nents must only separate enough for the sanitary apart comprises
the topsheet 28 and the absorbent  napkin 20 to be operable. Preferably,
the compo- core 36. In the case of the first set of components,  50  nents
that are capable of separating will in fact when the sanitary napkin 20 is
worn, at least a   separate when the sanitary napkin 20 is worn. portion of
the topsheet 28 may be moved apart        In the following sections of this
description, the from the absorbent core 36 by the spacing struc-
characteristics of the components of the sanitary ture 44. The second set
of components comprises   napkin 20 are discussed in greater detail
(Section the absorbent core 36 and the backsheet 30. The  55  2). The
separation of the topsheet 28 from the separation of the second set of
components is     absorbent core 36 is discussed in Section 3 in optional.
The separation of the components pro-   conjunction with the spacing
structure 44. The op- vides the sanitary napkin 20 with improved contact
tional components are discussed in Section 4. The    9                EP 0
555 341 B1                   10 



separation of the absorbent core 36 from the back-  penetration to the core
36. The surfactant should sheet 30 is discussed in Section 5. In addition
to  typically be nonionic and should be nonirritating to the description
provided below, it should also be  the skin. A surfactant density of about
0.01 milli- understood that the sanitary napkin 20 of the     grams per
square centimeter of topsheet 28 area is present invention could be
constructed in accor-   5   suitable. A suitable surfactant is sold by the
Glyco dance with U. S. Patent 4,950,264, issued to Os-  Chemical, Inc. of
Greenwich, Connecticut, as born on August 21, 1990. However, in such a
case,  Pegosperse 200 ML. The topsheet 28 may also the sanitary napkin
described in the Osborn patent  have absorbent capacity if the core 36 has
a capil- must be provided with the decoupling features of  lary system or a
Z-direction system of fibers. the present invention.
10      A suitable topsheet 28 may be made from a number of different
materials, such as nonwoven 2. The Individual Components of the Absorbent
materials and perforated polyolefinic films. The Article
topsheet 28 may be manufactured by any suitable process. A particularly
suitable topsheet 28 may be Looking at the components of the sanitary nap-
15  made in accordance with U.S. Patent 4,342,314 kin 20 more specifically,
FIG. 2 shows the liquid  issued August 3, 1982 to Radel et al. and U.S.
pervious topsheet (or simply the "topsheet") 28   Patent 4,463,045 issued
July 31, 1984 to Ahr et al.. overlies, and is folded around several of the
other  An elastically inextensible topsheet 28 made of components of the
sanitary napkin 20. The         model X-3265 or model P1552 apertured
formed topsheet 28 is oriented towards and contacts the   20  film sold by
the Ethyl Corporation, Visqueen Di- body of the wearer. The topsheet 28 is
the portion  vision, of Terre Haute, Indiana has also been found of the
sanitary napkin 20 that initially receives  to work well in sanitary
napkins. bodily discharges. The topsheet 28 has a body-       The backsheet
30 is shown in FIG. 2. The facing side (or "body surface") 28a and a core-
backsheet 30 is the component of the sanitary facing side 28b. The
body-facing side 28a of the   25  napkin 20 that prevents the exudates from
wetting topsheet 28 generally forms at least a portion of  articles which
contact the sanitary napkin 20. Typi- the body surface 20a of the sanitary
napkin 20.  cally, the articles which come in contact with the FIG. 1 shows
that the topsheet 28 has two longitu-  sanitary napkin 20 would be the
wearer's panties. dinal edges 28c and two end edges 28d.            The
present invention is also concerned, however, The topsheet 28 should permit
liquids to read-  30  with keeping the wearer's body and clothing free ily
transfer through its thickness toward the absor-  from soiling. bent core
36. The topsheet 28 should, therefore, be  As shown in FIG. 2, the
backsheet 30 has a liquid pervious. The topsheet 28 should also be
core-facing side 30a and a garment side 30b. At flexible and nonirritating
to the wearer's skin. As  least a portion of the core-facing side 30a of
the used herein the term "flexible" refers to materials  35  backsheet 30
will ordinarily face the core 36. It is which are compliant and readily
conform to the    also within the scope of the present invention for shape
of the body or respond by easily deforming  portions of the core-facing
side 30a of the back- in the presence of external forces. Preferably the
sheet 30 (such as wings 62) to be folded so that topsheet 28 is not noisy,
to provide discretion for  they may not necessarily always face the core
36. the wearer. The topsheet 28 should be clean in  40  However, the
core-facing side 30a of the backsheet appearance and somewhat opaque to
hide the        30 can be distinguished from the garment side 30b bodily
discharges collected in and absorbed by the  of the backsheet 30 because
the core-facing side core 36. The topsheet 28 should further exhibit   30a
is the side of the backsheet 30 that is joined to good strikethrough and a
reduced tendency to re-  the topsheet 28 and core 36. The garment side 30b
wet, permitting bodily discharges to rapidly pene-  45  of the backsheet 30
generally forms the garment trate the topsheet 28 to the core 36, but not
allow-  surface 20b of the sanitary napkin 20. FIG. 1 shows ing such
discharges to flow back through the      that the backsheet 30 has two
longitudinal edges topsheet 28 to the skin of the wearer.            30c
and two end edges 30d. The topsheet 28 preferably also has a plurality
The backsheet 30 may be any flexible, liquid of apertures to permit liquids
deposited thereon to  50  impervious material that prevents discharges col-
pass through to the core 36. Such apertures may,  lected by the sanitary
napkin 20, (particularly dis- but need not, also be present in any
extension of  charges which may not be completely absorbed by the topsheet
28 that may comprise a portion of the  the core 36), from escaping the
sanitary napkin 20 flaps 62. If apertured, the topsheet 28 should have  and
soiling the undergarments and clothing of the about 5 to about 60 percent
open area, preferably,  55  wearer. Preferably, the backsheet 30 is not
noisy, about 25 percent, and a thickness of about 0.01 to  to provide
discretion for the wearer. The backsheet about 0.05 millimeters. If
desired, the topsheet 28  30 may also be impervious to malodorous gases may
be sprayed with a surfactant to enhance fluid  generated by bodily
discharges, so that the mal- 6    11                EP 0 555 341 B1
12 



odors do not escape and become noticed by the      ment shown in FIG. 2,
the core 36 is preferably wearer and others.
narrow and thin, so it is comfortable to the wearer. As shown in FIG. 2,
the backsheet 30 is prefer-  For the embodiment described herein the
capacity ably comprised of two layers. In the embodiment    of the core 36
should be at least about 2 grams of shown in FIG. 2, the backsheet 30 may
comprise a   5   0.9 percent saline solution. Suitable saline solution
first layer 32 of lofted material disposed on the  is sold by Travenol
Laboratories of Deerfield, II- core-facing side 30a of the backsheet 30.
The      linois. The core 36 should also be conformable and purpose of the
first layer 32 is to provide a com-  nonirritating to the skin. The core 36
should be fortable, non-irritating surface against the body of  sized to
register with the topsheet 28 and back- the wearer. The lofted layer may be
comprised of  10  sheet 30. The core 36 is preferably positioned any
suitable material, such as a nonwoven material.  between the topsheet 28
and backsheet 30. The Preferably, the lofted layer comprises a hydropho-
position of the core 36 prevents the absorbent bic nonwoven material. The
second layer 34 may     material of the core 36 from shredding or becom- be
disposed on the garment side 30b of the back-   ing detached while the
sanitary napkin 20 is worn. sheet 30, and may comprise a fluid impervious
is  The position of the core 36 also ensures proper film. A low density
polyethylene material about    containment of bodily discharges. The core
36 may 0.01 to about 0.05 millimeters in thickness, prefer-  be of any
suitable shape. Preferably, the core 36 is ably about 0.02 millimeters in
thickness, has been  either rectangular or hourglass-shaped. found to work
well as this second layer 34. A         The absorbent core 36 can be made
of a polyethylene film, such as is sold by the Ethyl  20  number of
different types of materials. Suitable Corporation, Visqueen Division,
under model XP-    core 36 materials include combinations of airfelt, 39385
has been found particularly well suited for  such as cellulose wadding and
fibrated communi- this second layer. The backsheet 30 may also be    tion
pulp, layers of tissue paper; and absorbent made of a soft, cloth-like
material which is hy-   gelling materials. A suitable tissue paper core can
drophobic relative to the topsheet 28. A polyester  25  be made in
accordance with U.S. Patent 4,191,609 or polyolefinic fiber backsheet 30
has been found  issued March 4, 1980 to Trokhan. If absorbent to work well.
A particularly preferred soft, cloth-like  gelling materials are used in
the core 36, particu- backsheet 30 material is a laminate of a polyester
larly preferred absorbent gelling materials are nonwoven material and a
film such as described in  those made in accordance with U.S. Patent U.S.
Patent 4,476,180 issued to Wnuk on October  30  4,654,039 issued March 31,
1987 to Brandt, et al.. 9, 1984.
Preferably, the core 36 comprises a laminate of FIG. 2 shows the attachment
of the backsheet    absorbent gelling materials and tissue. A suitable 30
and topsheet 28. The topsheet 28 is joined to   laminate of absorbent
gelling materials and tissue the core-facing side 30a of the backsheet 30
along  may be purchased from the Grain Processing Cor- the longitudinal
edges 28c of the topsheet 28. The  35  poration of Muscatine, Iowa, under
Model Number topsheet 28 and backsheet 30 are also joined along  L535. A
particularly preferred and illustrated core at least one transverse line,
which preferably co-  36 has two layers of tissue with absorbent gelling
incides with the end edge 24a oriented toward the  materials 42 disposed
between the layers. The two front of the wearer when the sanitary napkin 20
is  layers can be formed from a single sheet of tissue worn. The topsheet
28 and backsheet 30 are, pref-  40  that is folded over on itself as shown
in FIG. 2. erably, unattached to each other at the end edge
Alternatively, the two layers can be provided by 24b oriented toward the
rear of the wearer.        separate sheets of tissue. In the latter case,
the two The characteristics of the absorbent core 36   layers can either be
made of the same material, or are also shown in FIG. 2. The absorbent core
(or   of different materials. For example, the upper half simply "the
core") 36 serves as a means of ab-  45  of the core, that is, the layer 38
that is closer to the sorbing bodily fluids. In particular, the absorbent
topsheet 28, can be made of a wet laid tissue core 36 is the means for
collecting and containing  having a wet tensile strength of about 15 grams
per bodily discharges, particularly menses, deposited  centimeter of width.
The lower half of the core, that thereon or which otherwise traverse
through the    is, the layer 40 closer to the backsheet 30, can be liquid
permeable topsheet 28. The absorbent core  so   made of an air laid tissue
containing about 0.005 36 has a body-facing side (or "first major surface")
grams per square centimeter absorbent gelling ma- 36a and a garment-facing
side (or "second major    terials. This dual layered core 36 arrangement
pro- surface") 36b. FIG. 1 shows that the absorbent     vides the advantage
that the tissue layers prevent core 36 has two longitudinal edges 36c and
two     contact of the absorbent gelling material with the end edges 36d.
55  body of the wearer. The core 36 need not have a total absorbent
capacity much greater than the total amount of bodily discharges to be
absorbed. In the embodi- 7    13                EP 0 555 341 B1
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3. The Spacing Structure for Separating the First     The spacing structure
44 (and the sanitary nap- Set of Components
kin 20 in general) has an uncompressed configura- tion and a compressed
configuration. The sanitary The first set of components capable of separa-
napkin 20 and the spacing structure 44 are shown tion comprises the
topsheet 28 and the absorbent   5   In an uncompressed configuration in
FIG. 2, and in core 36.                                           a
compressed configuration in FIG. 4. As used The liquid pervious spacing
structure 44 for    herein, the term "uncompressed" refers to the con-
moving (or "spacing") the topsheet away from the   ditions that the
sanitary napkin 20 and the spacing absorbent core is shown in FIG. 2. The
liquid      structure 44 are under before any compressive pervious spacing
structure 44 may also be referred   10  forces, particularly any laterally
compressive forces to herein by any abbreviated version of its name,  are
applied to the sanitary napkin 20. The term including, but not limited to
"the spacing struc-  "compressed" refers to the conditions that the ture".
(Alternatively, the spacing structure 44 may  sanitary napkin 20 and the
spacing structure 44 are be referred to by a name that describes its char-
under when such laterally compressive forces are acteristics, such as the
"compressible structure" or  15  applied. The term  "laterally compressive
forces" the "deformable structure"). As its name suggests,  refers to
forces applied (from  the longitudinal the spacing structure 44 facilitates
the separation of  edges 22) inward in the transverse direction toward the
first set of components.                       the center of the sanitary
napkin 20 (shown by The purpose of the spacing structure 44 is to   arrows
F in FIG. 4). Since the mere act of puffing provide the sanitary napkin 20,
particularly the   20  the sanitary napkin 20 on will likely subject it to
topsheet 28, with improved contact with the wear-  some laterally
compressive forces, the sanitary er's body. The spacing structure 44
advantageous-  napkin 20 may only be in an uncompressed con- ly utilizes
the compressive forces exerted by the  figuration before it is put on by
the wearer. upper portions of the wearer's thighs. (The "upper    The
overall characteristics of the spacing struc- portions" of the wearer's
thighs include, but are not  25  ture 44 are shown in FIGS. 1 and 2. As
shown in limited to those portions of the thighs that are in  FIG. 1, the
spacing structure 44 has its own lon- direct contact with the sanitary
napkin 20 when the  gitudinal centerline 12 and transverse centerline t2.
sanitary napkin is worn.) While not wishing to be  The longitudinal and
transverse centerlines of the bound by any particular theory, it is
believed that  spacing structure 44, are useful to describe, among when the
sanitary napkin 20 is subjected to the   30  other things, the position and
orientation of the compressive forces of the thighs of the wearer, the
spacing structure 44 under the surface of the shape of the spacing
structure 44 will be deformed  topsheet 28. The spacing structure 44 may be
so that at least a portion of the upper portion 46 of  positioned in
various locations under the surface of the spacing structure 44 assumes a
convex upward   the topsheet 28. For instance, the spacing structure
configuration. A "convex upward" configuration is  35  44 may be centered
relative to the other compo- one that is vaulted or arched so that the top
of the  nents of the sanitary napkin 20 so that the longitu- arch is upward
(i.e., adjacent the topsheet 28), and  dinal and transverse centerlines of
the spacing the bases of the arch are adjacent the core 36. The  structure
[err] and t2, coincide with the principal lon- compressive forces cause
parts of the spacing       gitudinal and transverse centerlines [err] of
the structure 44, along with at least a portion of the   40  sanitary
napkin 20. Alternatively, the spacing struc- topsheet 28 that is disposed
above the spacing     ture 44 may positioned so that it is not centered on
structure 44, to move apart from the absorbent     the sanitary napkin 20
and the centerlines of the core 36 toward the wearer's vaginal introitus.
spacing structure 44 are offset from either of the As shown in FIG. 2, the
spacing structure 44 is  principal centerlines of the sanitary napkin 20.
In positioned between the topsheet 28 and the absor-  45  the embodiment
shown in FIG. 1, the spacing bent core 36. The spacing structure 44 can
also be  structure 44 is centered relative to the centerlines positioned in
other places. For instance, as shown  of the sanitary napkin 20. in FIG. 6,
the spacing structure 44 could be posi-     The spacing structure 44 can
also be either tioned between the optional wicking layer 58 and
symmetrical or asymmetrical about the principal the core 36. In such an
embodiment, wicking layer  50  longitudinal and transverse centerlines,
[err] 58 can be provided with absorptive capacity and    and about its own
longitudinal and transverse cen- can serve an absorptive function. When
this is the  terlines 12 and t2. In the embodiment shown in case, the
wicking layer 58 may be considered to    FIGS. 1 and 2, the spacing
structure 44 is symmet- be a part of the absorbent core 36. Therefore, in
rical about both its own longitudinal and transverse the embodiment shown
in FIG. 6, the spacing   55  centerlines 12 and t2 and about the principal
lon- structure 44 may be considered to be positioned    gitudinal and
transverse centerlines [err]. within the absorbent core 36, or possibly
even a      The spacing structure 44 can be an element of part of the core
36.                               any shape provided it is capable of
spacing the 8    15                EP 0 555 341 B1                    16 



topsheet 28 away from the core 36 when it is       property. subjected to
the laterally compressive forces de-     The sheet of material can be
folded in many scribed above. The overall spacing structure 44    different
ways. Suitable folded configurations in- should, therefore, be laterally
compressible. As   clude configurations in which the longitudinal edge used
herein, the term  "laterally compressible"   5   portions 44c' of the sheet
are folded to either means that portions of the spacing structure 44 will
overlie or be disposed under one side of the sheet. move inward (rather
than tend to spring back) when  Other suitable configurations include
configurations the spacing structure 44 is subjected to laterally  in which
the longitudinal edge portions 44c' of the compressive forces. The spacing
structure 44       sheet are folded to overlie opposite sides of the should
also be deformable in the sense that when   10  sheet, such as when the
sheet is folded into a z- the sides 52 of the spacing structure 44 are
moved  folded configuration. In the embodiment shown in inward, at least
part of the top of the spacing    FIG. 2, the longitudinal edge portions
44c' are structure 44 will "pop up". The spacing structure  folded under
one side of the sheet, the garment- 44 may be compressible because it is
comprised     facing side 44b of the sheet. The sheet is folded so of one
or more pieces of a material that is inher-  15  the folds 44e are located
along the longitudinal ently compressible. Preferably, however, the ma-
edges of the folded sheet of material (which, in this terial comprising the
spacing structure 44 is or-  case are the same as the longitudinal edges
44f of dinarily not inherently compressible, but is ar-   the spacing
structure 44). In other words, the folds ranged into a form or
configuration, by folding or  44e are on the lateral sides 52 of the
spacing otherwise, that renders it laterally compressible.  20  structure
44. The sheet may be folded so that the In one preferred embodiment shown
in FIG. 2,    longitudinal edges 44c are spaced apart (shown in the spacing
structure 44 is in the form of a folded  FIGS. 2 and 4), meet (FIG. 7), or
overlap (FIG. 8). sheet of material. The sheet of material has two      The
spacing structure 44 could be in the form sides. In the embodiment shown in
FIG. 2, one      of a tube (as shown in FIG. 12), or (as in FIG. 9) in
side, body-facing side 44a, faces the body of the   25  the form a roll of
more than one revolution. In wearer when the sanitary napkin 20 is worn and
the  addition, such a tube or roll can be flattened (as other side,
garment-facing side 44b, faces the     shown in FIGS. 7 and 9,
respectively). As used wearer's undergarments. The sheet of material has
herein, the term "flattened" means compressed in a longitudinal dimension
and a transverse dimen-   the Z-direction. The transverse cross-sectional
sion. Generally, the longitudinal dimension of the   30  shape of different
embodiments of the spacing sheet will be greater than the transverse
dimension,  structure 44 can vary. For instance, the cross- but the
opposite relationship is possible. The sheet  section can be flattened so
it appears as two typically has two longitudinal edges, designated
layers, or it can be round, oval, elliptical, poly- 44c, that generally run
in the longitudinal direction  gonally-shaped (FIG. 10), or C-shaped prior
to its when the sheet is placed in the sanitary napkin 20.  35
deformation. The shape of spacing structure 44 The portions of the sheet
located adjacent the     should be such that it does not have any sharp
longitudinal edges are the "longitudinal edge por-  corners, edges, or fold
lines (at least on its upper tions" 44c'. The sheet of material will also
usually  portion 46) that would irritate the wearer. Prefer- have two
transverse edges or ends 44d (which in    ably, as shown in FIG. 2, the
spacing structure 44 the embodiment shown in FIGS. 1 and 2, also form   40
is a C-shaped (or C-folded) piece of material. In the the transverse edges
or ends of the spacing struc-  embodiment shown in FIG. 2, the piece of
material ture 44).                                          is oriented so
that the opening of the letter "C" The sheet of material is generally
folded about  formed by the folding is facing the absorbent core at least
one (imaginary) axis that runs in the Ion-  36. gitudinal direction. The
sheet of material may have   45  A variation of the C-folded spacing
structure 44 identifiable fold lines or creases, but such fold lines  is
shown in FIG. 7A. In the embodiment shown in are not essential. If the
sheet is arranged in the  FIG. 7A, the C-folded material is oriented so
that form of a tube, for instance, it will not have any  the opening of the
C-fold is facing the topsheet 28. identifiable fold lines. If the sheet of
material has  For the spacing structure 44 shown in FIG. 7A to identifiable
fold lines, they will also generally be   so  work properly, the upper
portion 46 of the spacing oriented in the longitudinal direction. The sheet
can  structure 44 should be secured to the component be folded about any
number of axes, from one to a  (such as topsheet 28) that is positioned
imme- virtually infinite number. In the preferred embodi-  diately above.
ment shown in FIG. 2, the sheet is folded in two      The spacing structure
44 could alternatively be places. The folds 44e are located in the
longitudi-  55  in any other suitable folded configuration, including nal
edge portions 44c' of the sheet near the Ion-  the modified C-folded
configuration shown in FIG. gitudinal edges 44f of the spacing structure
44.   11. The spacing structure 44 shown in FIG. 11 is a The folds 44e give
the folded sheet a "spring-like"  sheet of material with two sets of
longitudinal folds 9    17                EP 0 555 341 B1
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44e' and 44e", one of which is disposed above the  ing structure 44 is
about 1.5 inches (about 4 cm). other, and longitudinal edges 44c which
extend        The plan view shape of the spacing structure outward from the
longitudinal centerline 12 toward  44 (that is, the shape of the spacing
structure 44 the (longitudinal) edges 36c of the absorbent core  when
viewed from directly above) when the sani- 36. The first pair of
longitudinal folds 44e' com-   5   tary napkin 20 is in its flat, laid out
condition of prises one fold on each side of the longitudinal   FIG. 1, can
also vary. For instance, the plan view centerline 12 of the spacing
structure 44. The first  shape of the spacing structure 44 can be rectangu-
pair of folds 44e' occur where the sheet has been  lar, oval, or some other
suitable shape. In the folded inward under the garment-facing side 44b of
embodiment shown in FIG. 1, the plan view shape the sheet. The second pair
of folds 44e" comprises  10  of the spacing structure 44 is rectangular.
two opposed folds where the sheet has been fol-       The spacing structure
44 comprises an upper ded in opposite directions outward under the gar-
portion 46, a lower portion 48, and opposed lateral ment-facing side 44b of
the sheet. In the embodi-  sides (or "sides") 52. It should be understood
that ment shown in FIG. 11, one fold of the second pair  the designation of
certain portions of the spacing of folds 44e" is on each side of the
longitudinal  15  structure 44 as an upper portion, a lower portion,
centerline 12 of the spacing structure 44. In other  and lateral sides is
primarily for convenience of embodiments, these folds can be closer
together    description, rather than to specify that one portion so they
meet at the longitudinal centerline 12. As  of the spacing structure 44 is
necessarily a sepa- shown in FIG. 11, the second pair of folds 44e" are
rate element or is comprised of a separate piece of positioned inboard
(i.e., closer to the longitudinal  20   material. The division of the
spacing structure 44 centerline 12) than the first pair of folds 44e'. In
the  into portions is used to describe the overall con- embodiment shown in
FIG. 11, the longitudinal      figuration of the spacing structure 44. The
division edges 44c of the folded sheet  extend outward      of the spacing
structure 44 into portions is also away from the principal longitudinal
centerline [err]  used to describe the shape of the spacing structure
approximately the same distance as the longitudi-  25  44 before and after
it has been subjected to lat- nal edges 36c of the absorbent core 36. In
other   erally compressive forces. The different portions of embodiments,
the longitudinal edges 44c may only  the spacing structure 44 are also
useful in describ- extend part of the distance to the longitudinal    ing
the general way the spacing structure 44 edges 36c of the core 36.
moves in response to compressive forces. As shown in FIG. 1, the spacing
structure 44   30  The portions of the spacing structure 44 may has a
longitudinal dimension and a transverse di-  all be comprised of the same
piece of material (i.e., mension. (As shown in FIG. 2, these dimensions of
the spacing structure 44 may be unitary). Alter- the spacing structure 44
will generally be different  natively, the portions of the spacing
structure 44 from the longitudinal and transverse dimensions of  may be
comprised of one or more separate pieces the sheet before it is folded.)
The longitudinal di-  35  of material. Preferably, as shown in the
preferred mension of the spacing structure 44 should be      embodiment of
the present invention of FIG. 2, the greater than the transverse dimension
so that the  spacing structure 44 is unitary. In addition, as spacing
structure 44 will be able to conform a     shown in FIG. 2, the beginning
and end of some portion of the body surface 20a of the sanitary    portions
of the spacing structure 44 may often not napkin 20 to the space between
the wearer's labial  40  be marked by a precise line of demarcation. This
is tissue. The spacing structure 44 can extend from   particularly true in
the case of the opposed lateral between about 5% to about 100% of the
length of    sides 52 of the spacing structure 44. As shown in the
absorbent core 36. The absolute length of the  FIG. 2, for instance, it may
not necessarily be easy spacing structure 44 may, thus, be between about
to tell where the. lateral sides 52 of the spacing .75 inches (about 2 cm.)
and about 12.5 inches   45  structure 44 end and the upper portion 46
begins. (about 32 cm.), preferably, about 14 cm. Prefer-   The lack of
precise boundries between the different ably, the spacing structure 44 will
extend approxi-  portions of the spacing structure 44 is not critical,
mately 70% of the length of the absorbent core 36.  however, since the
division of the spacing structure The width of the spacing structure 44
should ex-   44 into portions is primarily for convenience of tend between
about 20% to about 80% of the width  50  description. The different
portions of the spacing of the core 36, preferably between about 30% to
structure 44 are sufficiently defined below so that about 70%, so the
spacing structure 44 will be     one should be able to tell whether a given
spacing compressed when the sanitary napkin 20 is sub-     structure has an
upper portion, a lower portion, and jected to lateral compressive forces,
yet will still be  opposed lateral sides. narrow enough so that it can
conform to the wear-  65  The upper portion 46 of the spacing structure
er's anatomy. The absolute width of the spacing    44 is shown in FIG. 2.
The "upper portion" overlies structure 44 may, thus, be between about 2 cm.
other parts of the spacing structure when the spac- and about 6 cm.
Preferably, the width of the spac-  ing structure 44 is in its uncompressed
configura- 10    19                EP 0 555 341 B1                   20 



tion. As used herein, the term "overlies" refers to  shown in FIGS. 2 and
3, coincide in area with all of the relationship in which a portion of the
sanitary  the surface area of the upper portion 46. Alter- napkin 20 is
disposed over another portion in the  natively, the topsheet securement
means 74 may Z-direction when the sanitary napkin 20 is in its flat,
coincide with only part of the surface area of the laid out configuration
of FIG. 1. A sanitary napkin   5   upper portion 46. will be considered to
have a spacing structure with  The topsheet securement means 74 may also an
"upper portion" within the meaning of that term  extend outwardly beyond
the transverse and lon- as used herein, if any parts of the spacing
structure  gitudinal edges 44d and 44f of the spacing struc- in issue
overlay other parts of the spacing struc-  ture 44. Any portions of the
topsheet securement ture.                                        io  means
74 that extend beyond the edges of the The upper portion 46 is positioned
between the  spacing structure 44 will serve to secure the core- topsheet
28 and the lower portion 48. In the em-  facing side 28b of the topsheet 28
to the absorbent bodiment shown in FIG. 2, when there is no other  core 36.
Preferably, the topsheet securement layer positioned between the upper
portion 46 and  means 74 is adjacent or inboard of at least the the
topsheet 28, the upper portion 46 is adjacent at  15  ends 44d of the
spacing structure 44. The topsheet least a portion of the (core-facing side
28b of the)  securement means 74 could, however, be inboard topsheet 28.
of one end 44d and outboard of the other. Prefer- At least some of the
upper portion 46 contacts  ably, the topsheet securement means 74 is at
least the component that lies immediately above it to  inboard of the end
44d' of the spacing structure 44 form a contact area 54. The term 'contact
area"  20  located to the rear of the wearer when the sanitary refers to
the area on the surface of the spacing  napkin 20 is worn. structure 44
that is in contact with the component   The topsheet securement means 74
should not above. The upper portion 46 need only be in      inhibit flow of
menses and other exudates to the contact with the component that lies above
it at  core 36. If the topsheet securement means 74 is an some stage when
the spacing structure 44 is being   25  adhesive, the path of flow to the
core 36 can be compressed (when the spacing structure 44 moves   preserved
in several ways, including by spreading from an uncompressed configuration
to a com-     the adhesive sufficiently thin so that a plurality of pressed
configuration). The forces exerted on the  the apertures In the topsheet
material are not cov- contact area 54 cause the topsheet 28 to move
ered with adhesive. Alternatively, the adhesive apart from the absorbent
core 36. In the embodi-  30  could be soluble so that is dissolves when
con- ment shown in FIG. 2, the component immediately  tacted by bodily
fluids. Many types of adhesives above the spacing structure 44 is the
topsheet 28.  are suitable for use as the topsheet securement
Alternatively, the component positioned above the  means 74, including
water-based adhesives and upper portion 46 could be a pervious or absorbent
hot melt adhesives. component of some type that is positioned be-  35    As
shown in FIG. 2, (at least a portion of) the tween the upper portion 46 and
the topsheet 28.   lower portion 48 of the spacing structure 44 is For ease
of description, the upper portion 46 will  adjacent the core 36 of the
sanitary napkin 20 usually be described throughout this discussion as  when
the spacing structure 44 is in its uncompres- being in contact the topsheet
28. It should be    sed configuration. The lower portion 48 lies under
understood, however, that the description will apply  40  other parts of
the spacing structure 44 when the equally well to the situation in which
the upper  spacing structure 44 is in its uncompressed con- portion 46 is
in contact with such an other compo-  figuration. As used herein, the term
"under" refers nent.                                            to the
relationship in which a portion of the sanitary The upper portion 46 of the
spacing structure  napkin 20 is disposed below another portion in the 44
can be secured to the topsheet 28. More spe-  45  Z-direction when the
sanitary napkin 20 is in its flat, cifically, the upper portion 46 may be
secured to  laid out configuration of FIG. 1. A sanitary napkin the
core-facing side 28b of the topsheet 28. In   will be considered to have a
spacing structure with alternative embodiments, however, the spacing     a
"lower portion" within the meaning of that term structure 44 may be
unsecured to the topsheet 28.  as used herein, if any parts of the spacing
structure In the embodiment shown in FIG. 2, the spacing   so  are
positioned below other parts of the spacing structure 44 is secured to the
topsheet 28 by     structure. topsheet securement means 74. In FIG. 2, the
In the embodiment shown in FIG. 2, part of the topsheet securement means 74
is an adhesive.      spacing structure 44 forms at least one support 50 The
topsheet securement means 74 can ex-      for the rest of the spacing
structure 44. The term tend over any portion of the total surface area of
55  "support" is used herein to refer to the "legs" that the topsheet 28
between the longitudinal and trans-  the spacing structure 44 stands on
when it rises up verse edges, 28c and 28d, of the topsheet 28. The  to its
compressed configuration. The supports 50 topsheet securement means 74 may,
thus, as        may, thus, be thought of as being for the upper    21
EP 0 555 341 B1                    22 portion 46 of the spacing structure
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ports 50 may be comprised of all or parts of the  that there is an axis
about which (at least portions lower portion 48. The supports 50 may, in
addition,  of) the supports 50 may turn. Preferably, the axis is or
alternatively, also be comprised of all or parts of  oriented in the
longitudinal direction. It should be the opposed lateral sides 52. As shown
in FIG. 2,   5   understood that it is not necessary that the sup- the
portions of the spacing structure 44 that com-  ports 50 be able to rotate
a full 360 [err] around this prise the supports 50 depend in part on the
way    axis, however. As shown in FIGS. 2 and 4, it is only the spacing
structure 44 is secured to the absor-  necessary that the supports 50
rotate sufficiently to bent core 36. If the entire lower portion 48 of the
allow the spacing structure 44 to rise up from its spacing structure 44 is
secured to the core, the   10  uncompressed configuration to its compressed
supports 50 will be at least partially comprised of  configuration when the
sanitary napkin 20 is com- the lateral sides 52 since the lower portion 48
will  pressed. It is also not necessary that there be a not stand up.
shaft or pin about which the supports 50 turn as is Typically, as shown in
FIG. 2, there will be at  sometimes thought of in the case of a pivotal
least two supports 50, one on each side of the   15  connnection.
Typically, the  function  normally longitudinal centerline 12 of the
spacing structure  served by a pin will be supplied by the means 44. The
supports 50 are preferably also on each    (such as one or more lines of
adhesive) used to side of the principal longitudinal centerline [err] of
the  secure the supports 50 to the core 36. sanitary napkin 20. Each
support 50 comprises at      The supports 50 can be affixed to the core 36
least parts of the longitudinal edge portions 44c' of  20  in many
different ways. The primary requirements the folded sheet. In FIG. 2, these
individual sup-  of the manner of affixing the supports 50 to the ports 50
are designated 50a and 50b. FIG. 12       core 36 is that, the means used
to do so be shows an example of a situation in which the       sufficient
to allow the spacing structure 44 to pop spacing structure 44 may be
considered to have     up when the sanitary napkin 20 is compressed, and
only one support 50. An example of a situation in  25  that the manner be
stable enough so that the which there may be more than two supports 50 is
spacing structure 44 does not get pushed over to shown in FIG. 13. Such a
situation could occur     one side when compressive forces are applied.
when the longitudinal edge portions 44c' are com-  The means used,
("securement means" 76), will prised of discontinuous segments of material.
Thus,  typically be an adhesive, or some other suitable if as shown in FIG.
13, there are five such seg-   30   means. There should be at least one
region where ments on each side of the spacing structure 44,    the
supports 50 are secured to the core 36. Prefer- there would be a total of
ten supports 50.         ably, the means used to secure the supports 50 to
In several of the embodiments described here-  the core 36 is oriented in a
generally longitudinal in, at least a section of the lower portion is con-
direction. Such an orientation allows the spacing nected to at least part
of the core 36 to define an   35  structure 44 to align with the space
between the attached section 48a of the lower portion 48. Gen-  wearer's
labial tissue when the sanitary napkin 20 erally, at least one of the
supports 50 may be     is worn. If only a single region of securement is
connected to the core 36. Although both supports   used, it should be
disposed near the longitudinal 50 are connected to the core 36 in the
embodiment  centerline 12 of the spacing structure 44. In the shown in FIG.
2, in alternative embodiments, only  40  embodiment shown in FIG. 4, there
are at least two one support 50 could be connected to the core 36.  spaced
apart securement means 76 that are dis- In still other alternative
embodiments (such as that  posed on opposite sides of the longitudinal
center- shown in FIG. 11), the spacing structure 44may be  line 12 of the
spacing structure 44. In certain in- unconnected to, but in contact with
the core 36. An  stances, the spaced apart securement means 76 example of
an embodiment in which one support  45   may be preferred because such a
construction will 50 is connected to the core 36 occurs if sheet     make
it easier for the spacing structure 44 to pop comprising the spacing
structure 44 is folded over  up and will stabilize the spacing structure 44
by on itself in an e-folded configuration. In such a  reducing the chance
that it could be pushed over case, one support may be connected to the core
to one side. 36, and the other may be connected to part of the   so  In the
embodiment shown in FIGS. 2 and 4 that spacing structure 44, rather than to
the core 36.  has two spaced apart securement means 76, the The supports 50
(or at least a portion of the   configuration of the securement means 76
can supports 50) may, in some cases, be thought of as  vary. It is
preferable, however, that such spaced being pivotally connected to the core
36. The con-  apart securement means 76 are generally longitudi- nection
between the supports 50 and the core 36  55  nally oriented. They, or parts
of them could be resembles a pivot perhaps most when the material
oriented at an angle to the longitudinal centerline 12 that comprises the
spacing structure 44 is relatively  so long as they are generally
longitudinally ori- stiff. If the supports 50 are described as being
ented. In the embodiment shown, the principal lon- 12    23
EP 0 555 341 B1                    24 gitudinal centerline [err] of the
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coincides with the longitudinal centerline 12 of the  to the principal
longitudinal and transverse center- spacing structure 44, and the
securement means     lines of the sanitary napkin 20 (i.e., in the Z- 76
are parallel to and spaced equidistant from the  direction). The shape of
the spacing structure 44 longitudinal centerline [err]of the sanitary
napkin 20.    5   should render the spacing structure 44 resilient The
width of each of the securement means 76    enough that it will deform into
the desired shape, and the distances that the inside and outside edges  but
will not have a tendency to return to its uncom- of the securement means 76
are spaced from the     pressed configuration unless the laterally compres-
principal longitudinal centerline [err] can vary in dif-  sive forces are
removed. The spacing structure 44 ferent embodiments. Preferably, the
widths of each   io  should preferably deform when it is subjected to
individual region (e.g., line, strip, or other pattern)  the forces
associated with wearing a sanitary nap- of adhesive that comprises the
securement means    kin. The amount of force exerted on a sanitary 76, and
the total width of the securment means 76  napkin depends on many factors,
including the size is less than or equal to the width of the lower    and
weight of the wearer, and the activity the portion 48 of the spacing
structure 44. In one   15  wearer is engaged in when the measurement is
preferred embodiment where there are two spaced    taken. It is believed
that the lateral compressive apart regions of adhesive, each of the regions
of  forces associated with wearing sanitary napkins adhesive is
approximately .25 inches (.64 cm.)     may be in the range of slightly over
0 (e.g., about wide, and are on opposite sides of the principal   0.01) to
about 2.5 psi., and more specifically, may longitudinal centerline [err]
and spaced approximately  20  be in the range of about 0.05 to about 0.5
psi. If it 6 mm. apart between their inside edges. In this    is necessary
to determine whether the spacing embodiment the length of the securement
means      structure 44 will deform under such forces, the 76 extends the
full length of the spacing structure  following procedure may be used. The
procedure 44.                                                is referred to
as the Lateral Compression Test. The adhesive may be applied in any
suitable  25 spray pattern, such as spiral, or in longitudinally  Lateral
Compression Test oriented beads. In addition, the securement means 76 could
be continuous or intermittent. Preferably,   Prior to and during the
Lateral Compression however, the securement means are continuous or
Test, to ensure accurate readings, the sanitary nap- nearly continuous. In
addition, the upper portion 46   30  kin 20 should not be bent, flexed, or
otherwise of the spacing structure 44 is preferably unsecured  handled in
any manner that will affect the results of to any component lying below
between its longitu-  the test. Therefore, the sanitary napkin 20 should
dinal edges 44f so that the spacing structure 44 will  typically only be
tested by the following procedure be able to stand up when compressed.
once. The lateral sides 52 in the spacing structure 44  35  The sanitary
napkin 20 is prepared for the test shown in FIG. 2 comprise at least the
two folded   by removing any optional cover strips 66 that may edges of the
folded sheet of material. An absorbent  cover any adhesive attachment means
64 used for article will be considered to have a spacing struc-  affixing
the sanitary napkin 20 to the wearer's un- ture with "opposed lateral
sides" as that term is   dergarments. This will eliminate the possibility
of used herein, if its spacing structure has any por-  40  any excess
stiffness being imparted to the sanitary tions which are capable of moving
inward toward    napkin 20 by the cover strip 66 that would not each other
when the spacing structure is com-      ordinarily be present when the
sanitary napkin 20 pressed from the sides. Typically, when a refer-   is
worn. The adhesive of the attachment means 64 ence is made to "compressing"
the spacing struc-   may be sprinkled with corn starch or baby powder ture
44, this means that the spacing structure 44 is  45  to eliminate as much
as possible the tackiness of subjected to compressive forces that are being
the adhesive so that the adhesive will not stick to applied to the sanitary
napkin 20 as a whole, rather  any of the testing equipment. than to just
the spacing structure 44. In other       The sanitary napkin 20 is then
placed body words, the spacing structure 44 is typically com-  surface 20a
up in a suitable testing device (possi- pressed indirectly by the forces
that are transmit-  50  bly an Instron testing apparatus) that is capable
of ted through the other components of the sanitary   exerting lateral
compressive forces inward from the napkin 20.
longitudinal edges 22 of the sanitary napkin 20. The spacing structure 44
is flexible in that    The testing apparatus should be equipped with when
the spacing structure 44 is compressed from   opposed arms that are capable
of horizontal move- the sides, the sides 52 may move inwardly toward  55
ment toward each other. Each arm should have a the longitudinal centerline
12. This results in at least  clamp on the end. The arms should move so
that some of the contact area 54 of the upper portion   the clamps are able
to exert compressive forces in 46 moving the topsheet 28 apart from the
absor-    a single plane, and along the same line so that the 13    25
EP 0 555 341 B1                    26 sanitary napkin 20 will not be
subjected to bending  water insoluble fiber forming polymers are also 



or shearing forces. The clamps should be arranged  suitable. Suitable
polymers for such nets include so that each of the portions of the sanitary
napkin  polyolefines, such as polypropylene, propylene-eth- 20 that are
clamped will be held at an angle that is  ylene copolymers and high density
polyethelene, turned approximately 30[err] downward from horizon-   5
polyamides and polyesters. tal.
Preferably, the spacing structure 44 is also The sanitary napkin 20 is then
clamped in      absorbent. It is especially desirable for the spacing place
in the testing device. The clamps should be  structure 44 to be absorbent
if the topsheet 28 is affixed so that they grip the sanitary napkin 20
made of an apertured film which is coated with a inward (i.e., toward the
principal longitudinal center-  10  surfactant (in  accordance  with  one
suitable line [err] of the longitudinal edges 22 of the sanitary  topsheet
described above). If such a material is napkin 20 and the core 36, just
outside of the     used for the topsheet 28, the component positioned
longitudinal edges 44f of the spacing structure 44.  under the topsheet 28
(e.g., the spacing structure The clamps should be applied so that they are
in   44) must be both absorbent and in contact with the the region of the
transverse centerline [err] of the   15  topsheet 28 to establish the
capillary gradient re- spacing structure 44. The appropriate compressive
quired to cause liquids to flow through the topsheet forces are then
applied, and the decoupling of the  28 toward the absorbent core 36. A
particularly topsheet 28 of the sanitary napkin 20 is noted, and  preferred
absorbent material for use as the spacing the test is thus completed.
structure 44 is the spunlaced nonwoven fiber sheet The spacing structure 44
used in the present  20  known as "SONTARA" that is described in Column
invention should be sufficiently resilient that the  8 of the Osborn patent
sides 52 will not collapse inward when the structure   The shape into which
the spacing structure 44 44 is compressed by the lateral compressive
deforms can vary, but this shape should have forces applied by the wearer's
thighs. The degree  rounded rather than sharp edges so the sanitary of
resiliency, however, should be such that the   25  napkin 20 will, be
comfortable to wear. Preferably, structure 44 will not resist deformation,
but will  the overall sanitary napkin 20 deforms into a W- utilize the
compressive forces to deform and im-   shape similar to that shown in FIG.
4. As shown in prove contact of the sanitary napkin 20 with the   FIG. 4,
the spacing structure 44 forms the central wearer's body. The spacing
structure 44 itself can  portion of the W-shaped configuration. In
addition, thus be of a configuration, due to folding or other-  30  the
portion of the sanitary napkin 20 that is worn to wise, that renders it
resilient. Alternatively, or addi-  the rear of the wearer should assume a
configura- tionally, the spacing structure 44 could be com-   tion that
will fit at least partially into the wearer's prised of a material that has
some degree of inher-  gluteal groove (i.e., groove between the buttocks).
ent resiliency. Preferably, the latter is the case.   The distance that the
spacing structure 44 may Most preferably, the material which comprises the
35  space the topsheet 28 away from the core 36 can spacing structure 44 is
not only resilient, but is also  vary. This invention is intended to
include absor- wet resilient so the spacing structure 44 will not  bent
articles having a spacing structure 44 that collapse when the sanitary
napkin 20 is wetted by  may space the topsheet 28 various different dis-
exudates.                                          tances away from the
core 36. The distance that The spacing structure 44 can be made of any   40
the spacing structure 44 may space the topsheet suitable material. The
material used for the spacing  28 away from the core 36 depends upon a
number structure 44 will normally be a thin sheet of flexible,  of factors.
These include the manner in which the liquid pervious material.
Alternatively, the spacing  sanitary napkin 20 is worn, and the place at
which structure 44 can be comprised of a composite of    the separation is
measured. For instance, the dis- two or more layers of flexible, liquid
pervious ma-  45  tance the topsheet 28 is spaced away from the terial. The
material used to construct the spacing  core 36 would generally be greater
in the portion of structure 44 must be such that when it is folded, it  the
sanitary napkin 20 which is aligned near the will behave in the manner
specified above. The     rear of the wearer since the spacing structure 44
material used to construct the spacing structure 44  will have  more space
to move in the region of the should also be soft and non-irritating to the
wearer  50   wearer's gluteal groove. when the spacing structure 44 deforms
under the        Preferably, the spacing structure 44 may move topsheet 28.
Suitable materials for use in the spac-  the topsheet 28 apart from the
core 36 a distance ing structure 44 include nonwoven fabrics, such as  of
up to about 6 centimeters, preferably, between tissues. A suitable tissue
can be made in accor-   about 0.5 centimeters and about 4 centimeters.
dance with the patent issued to Trokhan. (Tissues  55   More preferably,
the spacing structure 44 may will generally not by themselves, however,
provide  move the topsheet 28 apart from the core 36 a the spacing
structure 44 with the aforementioned   distance of between about 1
centimeter and about wet resilient properties.) Plastic nets comprising  3
centimeters. The present invention is intended to 14    27
EP 0 555 341 B1                    28 encompass sanitary napkins having a
spacing        the material comprising the spacing structure 44. 



structure which is capable of spacing the topsheet  After the spacing
structure 44 is raised in this away from the core when either the sanitary
napkin  manner, the Z-direction distance between the core- or the spacing
structure are sufficiently laterally  facing side 28b of the topsheet 28
and the body- compressed from the sides either by hand, or by   5   facing
side 36a of the core 36 is measured per- mechanical means, regardless of
whether such       pendicular to the flat, planar surface. A separate
separation actually takes place when the sanitary  scale, oriented in the
Z-direction and generally napkin is worn.
perpendicular to the flat, planar surface, may be The amount of separation
of the topsheet 28     used for this measurement. The measurement is from
the core 36 may be measured by the follow-   10  taken at the longitudinal
position coincident with the ing method, which is referred to as the
Topsheet   transverse centerline t2 of the spacing structure 44. Separation
Test.                                   When the measurement is taken, the
test is com- pleted. Topsheet Separation Test
There are certain additional characteristics that 15   may either be
present in alternative embodiments, The sanitary napkin 20 should be
handled in     or in preferred embodiments of the spacing struc- accordance
with the procedure specified above in   ture 44. Preferably, not only does
the spacing the Lateral Compression Test (with the exception of  structure
44 assume a convex upward configura- the step of applying corn starch or
baby powder to  tion, but it also assumes a shape that conforms the cover
the adhesive of the attachment means 64).    20  topsheet 28 to the shape
of the wearer's labial The sanitary napkin 20 is first cut completely
tissue. It is even more preferable that the spacing through in the
transverse direction so that the cut  structure 44 provide the sanitary
napkin 20 with a passes approximately through the transverse cen-   shape
so that the topsheet 28 can work its way into terline [err] of the spacing
structure 44. This will leave  the space between the wearer's labial
tissue. Still the sanitary napkin 20 open at one end.       25  even more
preferably, the properties of the spacing The garment side 30b of the
backsheet 30 of     structure 44 should be such that the spacing struc-
either half of the sanitary napkin 20 is then at-  ture 44 will cause the
topsheet 28, which serves as tached to a rigid, flat, planar surface using
the  the body-contacting element of the sanitary napkin attachment means 64
that is ordinarily provided for  20, to adjust its shape in conformity with
the move- attaching the backsheet 30 to the undergarment of  30   ment of
the wearer when the wearer moves about. the wearer. The backsheet 30 is
maintained in      For example, if the wearer's activities cause her
contact with and parallel to this surface. Either at  legs to be close to
each other, the spacing struc- this time, or at any convenient time prior
thereto,  ture 44 should be more compressed or assume a the core 36 and the
backsheet 30 of the sanitary   more upright shape than if her legs are
apart. (That napkin 20 are glued together or otherwise affixed in  35  is,
the spacing structure 44 should have an overall some suitable manner so
that the topsheet 28 and   width measured in the transverse direction that
is spacing structure 44 will be able to separate in the  less than the
height of the spacing structure 44 intended manner from the core 36, but
the core 36  measured in the Z-direction.) Preferably, when the will not be
able to separate from the backsheet 30.  wearer's activities or movements
cause her legs to The longitudinal centerline 12 of the spacing   40  move
back apart, the spacing structure 44 will structure 44 at the open end of
the sanitary napkin  assume a flatter shape (that is, the overall width of
20 is then located. The portion of the spacing     the spacing structure 44
will increase and the over- structure 44 located at the longitudinal
centerline [err]  all height will decrease). is then raised or lifted in
the Z-direction, that is, in  Preferably, the spacing structure 44 should a
direction generally perpendicular to the flat,  45  also form a hollow
shape when it is subjected to planar surface. The spacing structure 44 may
be    compressive forces. As used herein, the term "hol- lifted from the
flat, planar surface by inserting one  low" means having a cavity within.
While not wish- end of a thin, rigid instrument (such as a rod)    ing to
be bound by any particular theory, it is between the upper portion 46 of
the spacing struc-  believed that a hollow shape will aid the spacing ture
44 and the core 36. For the purpose of this  50  structure 44 in retaining
its integrity when com- test, the inserted end of the rod should be
inserted  pressed. When it is said that the integrity of the into the open
end approximately 1 cm. The other    spacing structure 44 is retained, it
is meant that the end of the rod is lifted away from the flat, planar
lateral sides 52 of the spacing structure 44 will not surface while the
inserted end of the rod is used to  have as great a tendency to collapse
inward. As raise the spacing structure 44.               55  shown in FIG.
5, shape of the cavity 72 in longitudi- The end of the rod is lifted away
from the flat,  nal cross-section may be similar to that of a tube. planar
surface until the spacing structure 44 is   In transverse cross-section,
the cavity 72 can have restrained from moving further without stretching
many different configurations such as the irregu- 15    29
EP 0 555 341 B1                    30 larly-shaped configuration shown in
FIG. 4. In addi-  4. Optional Components of the Sanitary Napkin 



tion to the configuration of the cavity 72 shown in FIG. 4, the
configuration of the transverse cross-    The sanitary napkin 20 of the
present invention section of the cavity 72 could also be nearly cir-  may
be provided with optional additional compo- cular, elliptical, or of
different configurations in oth-   5   nents. er situations and in other
embodiments. As shown      The sanitary napkin 20 of the present invention
in FIG. 4, the spacing structure 44 defines at least  can be provided with
one or more absorbent layers a portion of the perimeter of the cavity 72.
As    that may be positioned between the absorbent core shown in FIG. 4,
when the ends of the spacing      36 and either the topsheet 28, the
backsheet 30, or structure 44 are spaced apart, a portion of the   10
both. As shown in FIG. 6, an absorbent layer, such perimeter of the cavity
72 could also be formed by  as wicking layer 58, is positioned between the
part of some other element, such as a portion of   topsheet 28 and the
absorbent core 36. This wic- the core 36. The total length of the perimeter
of the  king layer 58 may be referred to as a secondary cavity 72 will
usually remain constant regardless of  topsheet (or "wipe acquisition
sheet"). In addition, the shape of the spacing structure 44, and regard-
15  in another alternative embodiment, the wicking lay- less of whether the
spacing structure 44 is com-   er 58 could have the characteristics set
forth above pressed or uncompressed.                           for the
spacing structure 44, and could serve as the In an alternative embodiment
shown in FIG. 14,  spacing structure 44. a tissue layer in the form of a
sheet or strip 78     As illustrated in FIG. 2, a sanitary napkin 20 could
be provided in the interior of the spacing   20  according to the present
invention may further structure 44 (that is, between the upper and lower
comprise a liquid impervious interliner 60 that is portions 46 and 48).
associated with the core 36 and intermediate the The spacing structure 44
can also be con-       core 36 and backsheet 30. The interliner 60 serves
structed in the general form of the resilient member  as the first
constraint for any bodily discharges that described in UK Patent
Application 2 168 612 A   25   may tend to migrate towards the backsheet
30. (discussed above). However, such a resilient mem-  However, if the
interliner 60 is omitted, or if any ber must be provided with several key
characters-  discharges penetrate the interliner 60, such dis- tics that
are not disclosed in the UK patent applica-  charges should generally be
intercepted and re- tion. The resilient member must be of such a
tained by the backsheet 30. The interliner 60 is construction that it
allows, not resists deformation.  30  generally coextensive with and
preferably generally The resilient member must be of such a configura-
registered with the core 36. tion and must be made out of materials which
The interliner 60 may be joined to the core 36 makes the sides of the
member move inward,         across the entire surface area of the
interliner 60, instead of springing back in response to laterally  or any
portion of the same. An arrangement in compressive forces. The member must
only tend   36  which the interliner 60 is joined to the core 36 to return
to its original configuration when such  across its entire surface area,
however, results in a forces are removed, if at all. In addition, the mem-
sanitary napkin 20 of lower flexibility. Preferably, ber must have an upper
portion that spaces the     only the periphery of the interliner 60 is
joined to topsheet of a sanitary napkin away from the core   the core 36.
In a preferred embodiment shown in when the member is compressed. The
member  40  FIG. 2, the interliner 60 is peripherally joined to the must
also form a closed configuration. The longitu-  face 36b of the core 36
which is oriented towards dinal edges of the folded strip should, thus,
either  the backsheet 30. Even more preferably as shown be bonded together,
or to another component of a   in FIG. 15, the interliner 60 wraps the
longitudinal sanitary napkin (instead of being free and unat-   edges 36c
of the core 36 and is peripherally joined tached as shown in the drawings
of the UK patent  45  to body-facing side 36a of the core 36 adjacent the
application). The material from which the strip is  longitudinal edges 36c
of the core 36. The inter- fashioned must be relatively soft so that it
will be  liner 60 may be heat sealed or, preferably, adhe- comfortable for
the wearer. Further, the member    sively joined to the absorbent core 36.
A suitable must be secured to the core in some manner         material for
adhesively joining the interliner 60 to (rather than being unsecured), so
that it will not  so  the absorbent core 36 is two-sided surgical tape
shift in position.                                 Number 1524 made by the
Minnesota Mining and The spacing structure 44 can also serve func-
Manufacturing Company of St. Paul, Minnesota. tions in addition to spacing
the topsheet 28 away     The interliner 60 is preferably relatively thin,
from the absorbent core 36. For instance, the spac-  and flexibe.
Preferably, the interliner 60 has a ing structure 44 could act as a wicking
layer to  55  thickness less than or equal to that of the back- distribute
absorbed fluids over a wider area of the  sheet 30 so that when the
sanitary napkin 20 is absorbent core 36 to increase the absorbent ca-
worn and the sanitary napkin articulates between pacity of the sanitary
napkin 20.                  the open and closed positions (described
below), 16    31                EP 0 555 341 B1                   32
discretion in the form of quietness is provided for  5. Separation of the
Second Set of Components 



the wearer. An interliner 60 having a thickness of no greater than about
0.02 millimeters is suitable. If  The second set of components that are ca-
the interliner 60 is liquid impervious, it is not nec-  pable of separation
comprises the absorbent core essary that the backsheet 30 also be liquid
imper-   5   36 and the backsheet 30 of the sanitary napkin 20. vious. In
such an embodiment, the interliner 60   The separation or decoupling of the
core 36 from functions as a backsheet and the backsheet 30     the
backsheet 30 is first shown in FIGS. 4 and 5 of need only be liquid
resistant. As used herein the  the drawings. term "liquid resistant" refers
to the property of a  In viewing the drawings, particularly FIGS. 4
material which impedes the transport of liquids  10  and 5, it should
initially be understood that the through and past such a material. The term
liquid  drawings are merely intended to be approximate resistant includes
liquid impervious materials. A  representations of the configurations that
the sani- suitable interliner 60 may be made from the low  tary napkin 20
may take when it is wom. Thus, the density polyethylene material, described
above,   compressed configuration of the sanitary napkin 20 used for the
backsheet 30 or from X-7644 low   is  may be different from the specific
configurations density polyethylene film sold by the Ethyl Cor-  shown in
the drawings. The separation of the com- poration, Visqueen Division of
Terre Haute, Indiana.  ponents may also occur in manners in addition to If
desired, the sanitary napkin 20 may be addi-  those shown in the drawings.
The scope of the tionally provided with flaps 62 that extend out-  present
invention includes all of these other con- wardly from each longitudinal
edge 22 of the sani-  20  figurations and manners of separation. In
addition, tary napkin 20. The flaps 62 may be made in      it should also
be understood that the size of var- accordance with the teachings of U.S.
Patents    ious components of the sanitary napkin 20 may be 4,589,876,
issued May 20, 1986 to Van Tilburg and  slightly exaggerated in the
drawings. This has been 4,687,478, issued August 18, 1987 to Van Tilburg.
done to better show the deformation of the spacing In addition, as shown in
FIG. 2, the garment  25  structure 44 and to more clearly show the separa-
side 30b of the backsheet 30 may include a means  tion of the components of
the sanitary napkin 20. for attaching the sanitary napkin 20 to the under-
The separation of the core 36 from the back- garment of the wearer
("attaching means") 64.     sheet 30 may alternatively be thought of as a
Preferred attaching means 64 may include me-      separation of the
topsheet 28 from the backsheet chanical fasteners or, more preferably,
adhesive   30  30 as described in U.S. Patent Application Serial fastening
means, such as a pressure sensitive ad-  No. 07/429,252 entitled "Decoupled
Sanitary Nap- hesive. The pressure sensitive adhesive may be    kin", filed
in the name of Osborn, et al. on October applied to the garment side 30b of
the backsheet  27, 1989. The separation may be viewed in such a 36 in two
parallel strips or two symmetrically op-  manner because if the core 36
separates from the posite, convex outwardly oriented strips. The strips  35
backsheet 30, the topsheet 28 (being disposed on of adhesive may be between
about 5 to about 35    the other side of the core 36) will also separate
millimeters in width. Preferably, the strips of adhe-  from the backsheet
30. Regardless of how the sive are sized and disposed so that in the crotch
separation from the backsheet 30 is thought of, it is region of the
sanitary napkin 20 the distance be-  believed that such separation is
useful in providing tween the inside edges of the strips is about 11   40
a sanitary napkin that can be attached to the un- mm, and the distance
between the outside edges    dergarment of the wearer that will also
maintain a of the strips is about 60 mm. A definition of the  constant
position with respect to the body of the term "crotch region" is contained
in U.S. Patent  wearer even though, as noted above, when the 4,690,680
issued to Higgins on September 1, 1987.  wearer moves about the wearer's
undergarments Alternatively, the adhesive may be applied to  45  may not
always move in exactly the same way as the backsheet 30 in a generally
centered rectangu-  the wearer's body. lar patch (not shown) covering about
30 to about 70  In addition, by separating the topsheet 28 and percent of
the area of the garment side 30b of the  core 36 from the backsheet 30, the
flexibility of the backsheet 30. In another alternative illustrated in
portion of the sanitary napkin 20 which is adjacent FIGS. 1-3, the adhesive
can be longitudinally cen-  so  to and conforms to the wearer's body is
enhanced tered and disposed near the distal end of each flap  and
increased. This occurs because the stiffness 62 (i.e., the end of the flaps
62 farthest away from  imparted by the backsheet 30, and any associated the
principal longitudinal centerline I of the sanitary  components, will be
generally less noticeable, due napkin 20). Suitable adhesive may be that
specified  to these subcomponents being decoupled and fur- as 0.6 mil pass
available from Century Adhesive as  55  ther from the body of the wearer.
product number A305-4, or from Anchor Continen-      The separation of the
core 36 from the back- tal, Inc., 3 Sigma Division, of Covington, Ohio.
sheet 30 is made possible by the manner in which the sanitary napkin 20 is
constructed. Specifically, 17    33                EP 0 555 341 B1
34 the separation occurs because of the way the core  25a). If there is no
optional interliner 60, as shown 



36 is joined to the backsheet 30. The core 36 is  in FIG. 16, the core 36
could be directly connected joined to the backsheet 30 along the
longitudinal  to the backsheet 3O along its longitudinal edges edges 36c of
the core 36. The core 36 may also be  36c and at a transverse juncture 25a.
joined to the backsheet 30 along at least one   5    As noted above, the
transverse juncture 25a transverse juncture 25a. The transverse juncture
may be referred to as an edge. The transverse 25a can be a region such as a
line or an edge. The  juncture 25a is an edge the sense that it may be core
36 is generally otherwise unattached to the  viewed as a line that is
formed by the intersection backsheet 30 between its longitudinal edges 36c
of two planes, such as the plane defined by the and at at least one end 24
of the sanitary napkin  10  core 36, and the plane formed by the backsheet
20. The unattached portion of the core 36 is gen-  30. The transverse
juncture 25a functions like a erally designated 36'. The unattached portion
36' of  hinge, allowing parts of the sanitary napkin 20 (e.g., the core 36
may move apart from the backsheet     the topsheet 28, the core 36, and the
interliner 60) 30. Typically, the transverse juncture 25a is located  to
articulate with respect to the backsheet 30 about in the portion of the
sanitary napkin 20 that will be   15  the joined end edge 24a. As
illustrated by compar- to the front of the wearer when the sanitary napkin
ing FIGS. 3 and 5, the sanitary napkin 20 articu- 20 is worn. As
illustrated in FIGS. 1-3, the trans-  lates between a closed position and
an open posi- verse juncture 25a may be generally coincident   tion. In the
"closed position" of FIG. 3, the unat- with an end edge 24, such as the
front end edge   tached end edges, 36d' and 30d', of the core 36 24a of the
sanitary napkin 20. The end edge 24 at  20  and backsheet 30 are generally
proximate and which the transverse juncture 25a is located may  preferably
adjacent. In the "open position" of FIG. be referred to as the "joined end
edge". The other  5, the unattached end edges, 36d' and 30d', of the end
edge is the "unattached end edge" 25b. Typi-  core 36 and backsheet 30 are
separated in the Z- cally, the unattached end edge 25b is oriented
direction, relative to each other, from their respec- towards the rear of
the wearer when the sanitary  25  tive closed position locations. napkin 20
is worn (i.e., it is located at end edge   As shown in FIGS. 4 and 5, the
sanitary napkin 24b).                                             20 has a
means for controlling the separation of the The definitions of several
terms are useful in  core 36 from the backsheet 30. The means for
understanding the joinder of the components       controlling the
separation of the core 36 from the shown in the drawings. As used herein
the term   30  backsheet 30 prevents the sanitary napkin 20 from "joined"
refers to the condition where a first mem-  unintended gross deformations
and from exceeding ber or component is attached, or connected, to a  the
open position. As used herein a "means for second member or component
either directly or     controlling the separation of the core from the
indirectly. An "indirect" connection occurs where  backsheet" is any
component which limits the rela- the first member or component is attached
or con-  35  tive Z-direction separation of the core 36 from the nected to
an intermediate member or component     backsheet 30. which in turn is
attached or connected to the sec-   One suitable means for controlling the
amount ond member or component. The relationship be-     of separation of
the core 36 from the backsheet 30 tween the first and second joined members
or     is by the use of a material having a longitudinally- components is
intended to remain for the life of the   40  oriented pleat (a "pleated
material") 68 to join the members or components. As used herein the term
core 36 directly or indirectly to the backsheet 30. "unattached" refers to
the condition where two    The pleated material 68 typically, but not
necessar- members or components are not joined or other-   ily, has a
length in the longitudinal direction gen- wise intended to remain in
contacting and adjacent  erally equivalent to the longitudinal dimension of
relationship during the useful life of the disposable  45  the shorter of
the core 36 and the backsheet 30. absorbent article. The term "affixed"
refers to a  The pleated material 68 also generally has at least temporary
contacting relationship between two     one longitudinally oriented fold
line 70, so that dual, members or components of the sanitary napkin 20.  or
more than two, Z-direction layers of the material As used herein, the term
"associated" comprises   are provided along the length of the fold line 70.
integral, joined, affixed, indirectly and weakly linked  50  The pleated
material 68 may be an extension of relationships.
the topsheet 28, an extension of the backsheet 30, As shown in FIGS. 4 and
5, the absorbent core  or a separate piece of material having one end 36 is
indirectly connected to the backsheet 30. In  joined directly or indirectly
to the core 36 and the the embodiment shown in FIGS. 4 and 5, the core
other end joined to the backsheet 30. Preferably, 36 is connected to the
optional interliner 60, and   55  two pieces of material, each having
longitudinally the optional interliner 60 is connected to the back-
oriented pleats are provided, one near each lon- sheet 30 as described
above (i.e., joined at the  gitudinal edge 36c of the absorbent core 36. In
longitudinal edges and at a transverse juncture   addition, a foreign
lamina or material may also be 18    35                EP 0 555 341 B1
36 interposed between the dual layers of the pleated  30a of the backsheet
30. An accordion pleat pro- 



material 68.                                       vides the advantage that
relatively large Z-direction As shown in FIG. 2, a preferred longitudinally
separation is feasible, without requiring the pleated oriented pleated
material 68 is provided by an     section of the material to have an
excessive lateral extension of the topsheet 28. In the embodiment   5
width. shown in FIG. 2, the topsheet 28 is in a C-folded     The material
having the C-fold, accordion style configuration. The longitudinal ends 28e
of the    pleat, or other longitudinally oriented pleat 68 may sheet that
comprises the topsheet 28 are folded    be longitudinally tapered, or, for
ease of manufac- under the central portion of the topsheet 28 so they
ture, as shown in the drawings, of a longitudinally are laterally inboard
of the longitudinal edges 36c   10  constant geometry. If longitudinally
tapered, the of the absorbent core 36, and are joined to the    material
having the C-fold or accordion style pleat backsheet 30. Joining may either
be accomplished   may provide a generally uniform constraint along by heat
sealing or adhesive bonding. The Number    the entire longitudinal distance
between the end 1524 surgical tape sold by the Minnesota Mining    edges of
the core 36 and backsheet 30 (36d' and and Manufacturing Company is
suitable for this  15  30d', respectively) which are subtended by the
purpose. The longitudinally oriented pleated ma-   pleated material. If a
material with a constant ge- terial 68 may have a fold line 70 between the
ometry pleat is selected, the width of the C-fold or longitudinal end 28e
of the sheet that is joined to  accordion style pleat at the unattached end
edges, the backsheet 30 and the corresponding layer of    36d' and 30d', of
the core 36 and backsheet 30 will material, which forms part of the
longitudinally ori-  20  control the maximum Z-direction separation, and
ented pleat that is positioned directly above the  hence decoupling, of the
core 36 from the back- longitudinal end 28e.
sheet 30. As shown in FIG. 2, the longitudinal ends 28e      The
longitudinally oriented pleated material 68 of the topsheet 28 are folded
inwardly (i.e., towards  may be of any longitudinal dimension desired, so
the longitudinal centerline [err] underneath the core  25  long as the
material 68 can resist Z-directional 36 and joined to the backsheet 30. In
the closed   separation forces and prevent the sanitary napkin position the
C-folded sheet is collapsed, and the  20 from articulating past the
intended open posi- pleats of the sheet extend transversely and have
tion. For instance, the pleated material 68 may be material that is flaccid
in the Z-direction. When the  significantly shorter in longitudinal
dimension than sanitary napkin 20 is articulated to the open posi-  30
other components of the sanitary napkin 20, such tion, the fold lines 70 of
the longitudinally oriented  as the core 36 and the backsheet 30. It is
impor- pleated material 68 are lifted away from the back-  tant, however,
that the longitudinally oriented pleat- sheet 30 in the Z-direction. This
removes the slack  ed material 68 be longitudinally registered with from
the flaccid material and allows separation in  (i.e., approximately the
same distance away from the Z-direction until constrained when the pleats
35  the principal transverse centerline ti) that portion of are fully
extended. Preferably, the width of the   the sanitary napkin 20 at which it
is desired to pleats (that is, the dimension measured in the     control
the Z-direction separation. In other words, if transverse direction between
a longitudinal ends   it is desirable to control the separation at the back
28e of the sheet and the fold line 70, or between  end edge 24b of the
sanitary napkin 20, or at the the fold lines of the pleat, if there is more
than one   40  principal transverse centerline [err], the material hav-
pleat) ranges from about 2 millimeters to about 15  ing the longitudinally
oriented pleat 68 should be millimeters, and is preferably about 5
millimeters to  respectively positioned adjacent the back end edge about 8
millimeters.                               24b and 30d, or near the
principal transverse cen- Another suitable means for controlling the sep-
terline [err] of the sanitary napkin 20. In addition to aration of the core
36 from the backsheet 30 is by   45  the single piece of pleated material
on each side of use of a material having accordion style longitudi-  the
sanitary napkin 20 shown in the drawings, if nally oriented pleats 68 as
shown in FIG. 17. Such  desired, discrete pieces of material having
longitu- an accordion style pleated material 68 has two     dinally
oriented pleats may be provided at both of distal ends, a central section
generally centered  the locations described above, or at other locations.
between the distal ends, and a plurality of longitu-  so  As shown in FIG.
18, the transverse juncture dinally oriented fold lines 70 defining the
individual  25a where the core 36 and backsheet 30 are joined pleats. The
accordion style pleat can be provided  need not be coincident with and end
24 of the by a piece of material that is either an extension of  sanitary
napkin 20. As shown in FIG. 18, the trans- the topsheet 28 or of the
backsheet 30. Alter-     verse juncture 25a may be longitudinally offset
natively, the accordion pleat could be formed from  55  inward (i.e.,
inset) towards the principal transverse a separate piece of material that
has one end      centerline [err]. If such an embodiment is selected,
affixed either directly or indirectly to the core 36,  the transverse
juncture 25a should be inset from and the other end affixed to the
core-facing side  the end 24 of the sanitary napkin 20 at least about 19
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longitudinal dimension of the sani-  made of a liquid impervious panel that
has one end 



tary napkin 20. Preferably, the transverse juncture  joined to the
garment-facing side 36b of the core 25a is longitudinally positioned so
that the de-  36 and one end joined to the core-facing side 30a coupling of
the core 36 from the backsheet 30 will  of the backsheet 30. If desired,
the longitudinal conform the sanitary napkin 20 to the wearer's   5   edges
of the material 80 having the the transverse anatomy. Thus, the transverse
juncture 25a should  pleat may be joined to the means for controlling be
located so that topsheet 28 and core 36 may lift  the separation of the
core 36 and backsheet 30. and conform with the wearer's labial tissue in
the  The material having the transverse pleat 80 pro- front portion of the
sanitary napkin 20 to more   vides the advantage that menses which may ex-
readily intercept menses upon discharge, and the   10  ceed the absorbent
capacity of the core 36 or rear portion of the sanitary napkin 20 will lift
to fit  which migrates longitudinally from or beyond the into the wearer's
gluteal groove. A particularly pre-  unattached end edge 25b of the napkin
will be ferred location of the transverse juncture 25a is  retained in the
sanitary napkin 20. approximately one-third of the longitudinal distance
In a less elegant embodiment shown in FIG. from either end 24.
15  20, the means for controlling the separation of the As shown in FIG.
18, the arrangement de-       core 36 from the backsheet 30 of the sanitary
scribed above provides a sanitary napkin 20 having  napkin 20 may simply
comprise flaccid material 82 two unattached end edges 25b and 25b'. The two
joining the core 36 to the backsheet 30. As used unattached end edges 25b
and 25b' can indepen-    herein, "flaccid material" refers to material
intend- dently articulate and move in the Z-direction. Thus,  20  ed to be
slack in the Z-direction while the sanitary the portions of the sanitary
napkin 20 (particularly  napkin 20 is in the closed position and allows for
the unattached end edges 25b and 25b') located    movement of such material
and associated compo- both in front of and behind the transverse juncture
nents in the Z-direction. In such an embodiment, 25a may be separated in
the Z-direction.          an excess of material of one of the backsheet 30
or It will be apparent to one skilled in the art that  25  topsheet 28 may
be joined to the other, or to the the transverse juncture 25a, regardless
of its Ion-  core 36 either directly or indirectly. Separation in gitudinal
position, need not be joined across the  the Z-direction may occur until
the core 36 and the entire width of the sanitary napkin 20. The core 36
backsheet 30 are restrained from further separating and backsheet 30 may be
joined only in the region  by the flaccid material 82 becoming taut. Such
an of the longitudinal edges 36c of the core 36 as  30  embodiment is
similar to those described above, illustrated in FIG. 2. In other
alternative embodi-  except the means for controlling the separation of
ments, the core 36 may be intermittently joined  the core 36 and backsheet
30 assumes random, across the transverse width of the sanitary napkin
undefined forms, which are not predetermined, 20.
when the sanitary napkin 20 is in the closed posi- If desired, the
transverse juncture 25a may be   35  tion. This is in contrast to the
aforementioned em- formed by the opposed forces of the body and
bodiments where the means for controlling the undergarment against the
sanitary napkin 20. This  separation of the core 36 from the backsheet 30
embodiment is more effectively utilized with a rela-  have precise,
repeatable and predetermined geom- tively tightly fitting undergarment.
Such an embodi-  etries for both the closed and opened positions. ment (not
shown) resembles an open tube and has  40  The amount that the core 36 can
separate from no transverse juncture 25a where the topsheet 28  the
backsheet 30 can vary. For a sanitary napkin and backsheet 30 are joined.
If such an embodi-   20 having a topsheet 28 longitudinal dimension of ment
is selected, it should have lesser Z-direction  between about 13 to about
35 centimeters, the separation than the embodiments described above,
unattached end edges 25b and 25b' should have a otherwise excessive lateral
shifting of one compo-  45  maximum separation in the Z-direction of about
1 nent of the sanitary napkin 20 relative to the other  to about 6
centimeters, and preferably about 3 to 4 components may occur. This lesser
separation      centimeters. If the maximum Z-direction separation may be
accomplished, for example, by providing   is less, the desired decoupling
of the sanitary nap- longitudinally oriented pleats 68 with a lesser width.
kin 20 components may not occur. This could A longitudinally oriented pleat
68 having width of  so  result in contact not being maintained between the
about 3 millimeters is suitable for such an embodi-  undergarment and the
backsheet 30 and between ment.
the body of the wearer and the topsheet 28. Con- A sanitary napkin 20
according to the present  versely, if a greater maximum Z-direction separa-
invention may further comprise a transversely-ori-  tion occurs at the
unattached end edges 25b and ented material having a transverse pleat 80
(shown   55  25b', the sanitary napkin 20 may appear limp and in FIG. 19)
that connects the core 36 and the     be uncomfortable to wear. Further, a
greater Z- backsheet 30 at the unattached end edge 25b. The  direction
separation could cause collapsing in the material having a transverse pleat
is preferably  X-Y plane, particularly in the transverse direction, 20
39                EP 0 555 341 B1                    40 thereby causing the
core 36 and backsheet 30 of    articulated from the flat, planar surface
and the 



the sanitary napkin 20 to become misaligned.       sanitary napkin 20 is in
the open position. The core In certain embodiments, particularly those
36 is lifted from the flat, planar surface by inserting where the
transverse juncture 25a is at one of the  a thin blade (such as a rule or
scale about 2.5 ends 24 of the sanitary napkin 20, the magnitude of   5
centimeters wide and about 1 millimeter thick) be- the Z-direction
separation of the longitudinally cen-  tween the core 36 and backsheet 30.
The end of tered portion of the sanitary napkin 20 (which is  the blade is
inserted to the transverse juncture 25a. intended to be placed in the
proximity of or regis-  The opposite end of the blade is lifted away from
tered with the vaginal opening), is also important  the flat, planar
surface while maintaining the in- and should be considered. Frequently, the
sanitary  10  serted end of the blade on the backsheet 30 and napkin 20 is
isomerically distributed about and    adjacent the transverse juncture 25a.
longitudinally centered on the vagina of the wearer,  The unattached end
edge 36d' of the core 36 (i.e., the principal transverse centerline
[]err]of the  travels in an arc concavely oriented towards the sanitary
napkin 20 will be registered with the va-  transverse juncture 25a and the
flat, planar surface. gina). If so registered, the Z-direction separation
at  15  The topsheet 28 and core 36 may bow to a slightly the principal
transverse centerline [err] will be about  concave downward configuration,
as the longitudi- one-half of the Z-direction separation at the unat-  nal
center of the core 36 is being raised and the tached end edge, such as 25b.
Thus, the separa-    longitudinal edges of the topsheet 28 and core 36 tion
at the principal transverse centerline [err] may be  are restrained by the
means for controlling the from about 0.5 centimeters to about 6
centimeters,  20  separation of the core 36 from the backsheet 30. and is
preferably about 0.5 to 3 centimeters, and     The end of the blade is
lifted away from the more preferably about 1.5 to 2 centimeters.
flat, planar surface until the sanitary napkin 20 is In addition, if the
sanitary napkin 20 has two  articulated to the open position. When the open
sets of components that are capable of separating,  position is reached,
the Z-direction distance be- the separation of the core 36 from the
backsheet  25  tween the core-facing side 30a of the backsheet 30 30 may be
somewhat less than the amounts dis-      and the body-facing side 36b of
the core 36 is cussed above when the sanitary napkin 20 is in     measured
in a direction perpendicular to the flat, use. It is believed that in use,
the total separation  planar surface. A separate scale, oriented in the Z-
between both sets of components may be in the      direction and generally
perpendicular the flat, above ranges. The total separation between both  30
planar surface, may be used for this measurement. sets of components is
limited by the distance be-  The measurement is taken at the longitudinal
posi- tween the wearer's body and the wearer's under-    tion that
coincides with the unattached end edges garments. When the sanitary napkin
20 is worn,     25b or 25b' of the sanitary napkin 20 when the part of the
space between the wearer's body and    sanitary napkin 20 is in the open
position. the wearer's undergarments will be occupied by   35 the space
created by the separation of the         Included Angle Separation Test
topsheet 28 from the core 36. The remainder will be occupied by the space
created by the separa-       Another measure of the desired separation of
tion of the core 36 from the backsheet 30.         the core 36 and
backsheet 30 is to determine the The amount of separation of the unattached
40  included angle a which the garment-facing side end edges 36d' and 30d'
of the core 36 and         36b of the core 36 and the core-facing side 30a
of backsheet 30 may be measured by the following      the backsheet 30
define when the sanitary napkin two methods.
20 is articulated to the open position. The measurement of this included
angle a may Core/Backsheet Separation Tests               45  be
accomplished in a manner similar to that de- scribed above for measuring
the amount of Z- Z-Direction Separation Test
direction separation of the core 36 and backsheet 30. The sanitary napkin
20 is affixed, using the In the first method, the sanitary napkin 20 is
means 64 for attaching the sanitary napkin 20 to attached to a rigid, flat,
planar surface in the same   50  the undergarment of the wearer, to a rigid
flat, manner described above for measuring the separa-   planar surface.
The core 36 is articulated to the tion of the topsheet 28 from the core 36.
The core  open position as described above. The amount of 36, however, is
not affixed to the backsheet 30.   Z-direction separation is measured, as
described The intersection of the principal longitudinal center-  above.
The distance taken along the plane of the line [err] and unattached end
edge 25b or 25b' of the   55  garment-facing side 36b of the core 36
between sanitary napkin 20 is then located. The portion of  the transverse
juncture 25a and the unattached end the core 36 located at this
intersection is raised or  edge 36d' along the principal longitudinal
centerline lifted in the Z-direction until the core 36 is fully  [err] is
also measured. 21    41                 EP 0 555 341 B1
42 The included angle a is then found by triangu-  2. The absorbent article
(20) of Claim 1 wherein 



lating these two measurements. The included angle      said spacing
structure (44) comprises a folded a is equivalent to the arcsin of the
magnitude of the  sheet which is folded about at least one lon- Z-direction
separation divided by the distance be-     gitudinal axis (err) tween the
transverse juncture 25a and the unat-   5 tached edge 36d' of the core 36.
Preferably the     3. The absorbent article (20) of Claim 2 wherein
included angle a of the sanitary napkin 20 is be-      said sheet has at
least two longitudinal folds tween about 3[err] and about 60, and more
prefer-           and said spacing structure (44) has two lon- ably between
about 7[err] and about 20[err].                   gitudinal edges and two
transverse edges, and While particular embodiments of the present   10
said longitudinal folds are near the longitudinal invention have been
illustrated and described, it      edges of the spacing structure (44).
would be obvious to those skilled in the art that various other changes and
modifications can be      4. The absorbent article (20) according to any of
made without departing from the scope of the           the preceding claims
wherein said attached invention. It is therefore intended to cover in the
15  section of said lower portion (48) of said spac- appended Claims all
such changes and modifica-         ing structure (44) is connected to said
core tions that are within the scope of this invention.      (36) by a
spacing structure (44) securement means that is generally oriented in the
longitu- Claims                                                 dinal
direction. 20 1. An absorbent article (20) having a principal     5. The
absorbent article (20) according to any of longitudinal centerline (err),
and a principal       the preceding claims wherein said lower por-
transverse centerline (err), and comprising a        tion (48) of said
spacing structure (44) com- liquid pervious topsheet (28), a liquid
impervi-    prises at. least two sections positioned on op- ous backsheet
(30), an absorbent core (36)  25      posite sides of said principal
longitudinal cen- positioned between said topsheet (28) and said
terline (err), said sections being connected to backsheet (30),
characterized in that said ab-      said core (36) by spacing structure
(44) se- sorbent article (20) additionally comprises         curement means
comprising two spaced apart a liquid pervious spacing structure (44) for
longitudinally oriented regions of adhesive lo- moving said topsheet (28)
away from said core   30  cated on opposite sides of the principal lon-
(36), said spacing structure (44) being posi-       gitudinal centerline
(err) and generally oriented tioned between said topsheet (28) and said
in the longitudinal direction. absorbent core (36), and having an uncom-
pressed configuration, a compressed configu-    6. The absorbent article
(20) according to any of ration, and comprising an upper portion (46), a
35  the preceding claims wherein said spacing lower portion (48), and
opposed lateral sides,      structure (44) moves from its uncompressed
wherein                                             configuration toward
its compressed configura- said upper portion (46) is positioned be-
tion when the absorbent article (20) is sub- tween said topsheet (28) and
said lower por-       jected to lateral compressive forces of between tion
(48), and at least parts of said upper  40     about 0.01 psi. and about
2.5 psi. portion (46) overlay parts of said lower portion (48) when said
spacing structure (44) is in its  7. The absorbent article (20) according
to any of uncompressed configuration,                        the preceding
claims wherein at least a portion said lower portion (48) is adjacent said
of said topsheet (28) may separate from said core (36) when said spacing
structure (44) is in  45  core (36) a distance of between about 0.5 its
uncompressed configuration, and at least a      centimeters and about 4
centimeters. section of said lower portion (48) is connected to at least
part of said core (36) to define an  8. An absorbent article (20) according
to any of attached section of said lower portion (48), and    the preceding
claims characterized in that said when said spacing structure (44) is com-
50   core being joined to said backsheet along said pressed from the sides,
said opposed lateral        longitudinal edges and along at least one sides
may move inwardly toward said principal       transverse juncture, the
remainder of said core, longitudinal centerline (err), resulting in at
least  including at least one end edge being unat- some of said upper
portion (46) moving said        tached to said backsheet so that said unat-
topsheet (28) away from said absorbent core  55     tached portion of said
core may move away (36).                                               and
separate from said backsheet, a means for controlling the separation of
said core from said backsheet. 22    41                 EP 0 555 341 B1
42 The included angle a is then found by triangu-   2. The absorbent
article (20) of Claim 1 wherein 



lating these two measurements. The included angle       said spacing
structure (44) comprises a folded a is equivalent to the arcsin of the
magnitude of the   sheet which is folded about at least one lon-
Z-direction separation divided by the distance be-      gitudinal axis
(err) tween the transverse juncture 25a and the unat-   5 tached edge 36d'
of the core 36. Preferably the     3. The absorbent article (20) of Claim 2
wherein included angle a of the sanitary napkin 20 is be-       said sheet
has at least two longitudinal folds tween about 3  and about 60[err], and
more prefer-          and said spacing structure (44) has two lon- ably
between about 7[err] and about 20                   gitudinal edges and two
transverse edges, and While particular embodiments of the present   10
said longitudinal folds are near the longitudinal invention have been
illustrated and described, it       edges of the spacing structure (44).
would be obvious to those skilled in the art that various other changes and
modifications can be      4. The absorbent article (20) according to any of
made without departing from the scope of the            the preceding
claims wherein said attached invention. It is therefore intended to cover
in the   15  section of said lower portion (48) of said spac- appended
Claims all such changes and modifica-          ing structure (44) is
connected to said core tions that are within the scope of this invention.
(36) by a spacing structure (44) securement means that is generally
oriented in the longitu- Claims
dinal direction. 20 1. An absorbent article (20) having a principal     5.
The absorbent article (20) according to any of longitudinal centerline
(err), and a principal       the preceding claims wherein said lower por-
transverse centerline (err), and comprising a        tion (48) of said
spacing structure (44) com- liquid pervious topsheet (28), a liquid
impervi-    prises at least two sections positioned on op- ous backsheet
(30), an absorbent core (36) 25 posite sides of said principal longitudinal
cen- positioned between said topsheet (28) and said      terline err, said
sections being connected to backsheet (30), characterized in that said ab-
said core (36) by spacing structure (44) se- sorbent article (20)
additionally comprises         curement means comprising two spaced apart a
liquid pervious spacing structure (44) for        longitudinally oriented
regions of adhesive lo- moving said topsheet (28) away from said core  30
cated on opposite sides of the principal lon- (36), said spacing structure
(44) being posi-       gitudinal centerline (err) and generally oriented
tioned between said topsheet (28) and said          in the longitudinal
direction. absorbent core (36), and having an uncom- pressed configuration,
a compressed configu-     6. The absorbent article (20) according to any of
ration, and comprising an upper portion (46), a   35  the preceding claims
wherein said spacing lower portion (48), and opposed lateral sides,
structure (44) moves from its uncompressed wherein
configuration toward its compressed configura- said upper portion (46) is
positioned be-        tion when the absorbent article (20) is sub- tween
said topsheet (28) and said lower por-        jected to lateral compressive
forces of between tion (48), and at least parts of said upper  40     about
0.01 psi. and about 2.5 psi. portion (46) overlay parts of said lower
portion (48) when said spacing structure (44) is in its  7. The absorbent
article (20) according to any of uncompressed configuration,
the preceding claims wherein at least a portion said lower portion (48) is
adjacent said         of said topsheet (28) may separate from said core
(36) when said spacing structure (44) is in  45  core (36) a distance of
between about 0.5 its uncompressed configuration, and at least a
centimeters and about 4 centimeters. section of said lower portion (48) is
connected to at least part of said core (36) to define an  8. An absorbent
article (20) according to any of attached section of said lower portion
(48), and    the preceding claims characterized in that said when said
spacing structure (44) is com-   5o    core being joined to said backsheet
along said pressed from the sides, said opposed lateral        longitudinal
edges and along at least one sides may move inwardly toward said principal
transverse juncture, the remainder of said core, longitudinal centerline
(err), resulting in at least  including at least one end edge being unat-
some of said upper portion (46) moving said         tached to said
backsheet so that said unat- topsheet (28) away from said absorbent core
55     tached portion of said core may move away (36).
and separate from said backsheet, a means for controlling the separation of
said core from said backsheet. 22    43                EP 0 555 341 B1
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9. An absorbent article (20) according to claim 2      primierten
Konfiguration vorliegt, characterized in that said spacing structure
der genannte untere Abschnitt (48) am ge- having a body-facing side, a
garment-facing        nannten Kem (36) anliegt, wenn die genannte side,
said sheet being folded to have two pairs    abstandhaltende Struktur (44)
in ihrer unkom- of longitudinal folds comprising a first and a   5
primierten Konfiguration vorliegt, und minde- second pair of longitudinal
folds, said second     stens ein TeilstUck des genannten unteren Ab- pair
of longitudinal folds being positioned un-    schnitts (48) mit mindestens
einem Teil des der and inboard of said first pair of longitudinal
genannten Kerns (36) verbunden ist, um ein folds, wherein
angeflgtes Teilsttck des genannten unteren said first pair of longitudinal
folds com-   10  Abschnitts (48) zu definieren, und, prises one fold on
each side of the longitudinal   wenn die genannte abstandhaltende Struktur
centerline of said spacing structure where said    (44) von den Seiten her
komprimiert wird, sich sheet has been folded inward under the gar-
die genannten einander gegenaberliegenden ment-facing side of said sheet,
lateralen Seiten nach innen gegen die genann- said second pair of
longitudinal folds com-   15  te llngsverlaufende Hauptmittellinie (Ii)
bewe- prises two opposed folds where said sheet has      gen, was dazu
f0hrt, daB mindestens ein Teil been folded in opposite directions outward
un-     des genannten oberen Abschnitts (46) das ge- der the garment-facing
side of said sheet,         nannte Deckblatt (28) vom genannten absor- said
longitudinal edges of the folded sheet     bierenden Kern (36) wegbewegt.
extend outward away from the principal Ion-  20 gitudinal centerline toward
the longitudinal   2. Der absorbierende Artikel (20) nach Anspruch edges of
said absorbent core.                      1, bei welchern die genannte
abstandhaltende Struktur (44) ein gefaltetes Blatt umfafit, das 10. A
sanitary napkin comprising an aborbent arti-     um mindestens eine
LAngsachse (I,, 12) gefal- cle (20) according to any of the preceding   25
tet ist claims. 3. Der abforbierende Artikel (23) nach Anspruch
PatentansprUche                                        2, bei welchem das
genannte Blatt mindestens zwei Langsfalten aufweist und die genannte 1. Ein
absorbierender Artikel (20) mit einer langs-  30  abstandhaltende Struktur
(44) zwei LAngsr~n- verlaufenden Hauptmittellinie (I,) und einer       der
und zwei Querrfnder aufweist und die ge- querverlaufenden Hauptmittellinie
(ti), der ein    nannten Langsfalten nahe den LAngsrfndern
flassigkeitsdurchilssiges Deckblatt (28), ein      der abstandhaltenden
Struktur (44) sind. flassigkeitsundurchlassiges RUckenblatt (30) und einen
absorbierenden Kern (36), der zwi-  35  4. Der absorbierende Artikel (20)
nach einem der schen dem genannten Deckblatt (28) und dem
vorhergehenden Ansprlche, bei welchem das genannten R~ckenblatt (30)
angeordnet ist,         genannte angefUgte Teilstick des genannten umfaft,
dadurch gakennzeichnet, daB der ge-        unteren Abschnitts (48) der
genannten ab-, nannte absorbierende Artikel (20) auflerdem
standhaltenden Struktur (44) mit dem genann- umfa~t:
40       ten Kern (36) durch ein Befestigungsmittel der eine
flfssigkeitsdurchlassige abstandhaltende      abstandhaltenden Struktur
(44) verbunden ist, Struktur (44), um dar genannte Deckblatt (28)      das
allgemein in Llngsrichtung orientiert ist. von genannten Kern (36)
wegzubewegen, wo- bei die genannte abstandhaltende Struktur (44)  5. Der
absorbierende Artikel (20) nach einem der zwischen dem genannten Deckblatt
(28) und   45     vorhergehenden AnsprUche, bei welchem der den gerannten
absorbierenden Kern (30) ange-       genannte untere Abschnitt (48) der
genannten ordnet ist, mit einer unkomprimierten Konfigu-
abstandhaltenden  Struktur (44) mindestens ration und einer komprimierten
Konfiguration,      zwei an gegenuberliegenden Seiten der ge- welche
Struktur einen oberen Abschnitt (46),       nannten langsverlaufenden
Hauptmittellinie (Ii) einen unteren Abschnitt (48) und einander ge-  5o
angeordnete Teilsticke umfa~t, wobei die ge- genaberliegende laterale
Seiten aufweist, worin    nannten Teilstacke durch Befestigungsmittel der
genannte obere Abschnitt (46) zwischen         der abstandhaltenden
Struktur (44), die zwei dem genannten Deckblatt (28) und dem ge-
beabstandete langsorientierte Bereiche von nannten unteren Abschnitt (48)
angeordnet ist      Klebstoff umfassen, die an gegenaberliegen- und
mindestens Teile des genannten oberen   55     den Seiten der
langsverlaufenden Hauptmittel- Abschnitts (46) Teile des genannten unteren
linie (I,) angeordnet und allgemein in Langs- Abschnitts (48) bedecken,
denn die genannte        richtung ausgerichtet sind, mit dem genannten
abstandhaltende Struktur (44) in ihrer unkom-      Kern (36) verbunden
sind. 23    6. Der absorbierende Artikel (20) nach einem der   10. Eine
Monatsbinde, die eonen absorbierenden 



vorhergehenden AnsprUche, bei welchem sich         Artikel (20) nach einem
der vorhergehenden die abstandhaltende Struktur (44) von ihrer un-
AnsprUche umfaBt. komprimierten Konfiguration gegen ihre korn- primierte
Konfiguration bewegt, wenn der ab-   5   Revendicatlons sorbierende Artikel
(20) seitlichen Kompres- sionskraften zwischen etwa 0,01 psi und etwa   1.
Article absorbant (20) ayant une ligne mediane 2,5 psi ausgesetzt ist.
principale, longitudinale (Ii), et une ligne me- diane principale,
transversale (ti), et compre- 7. Der absorbierende Artikel (20) nach elnem
der  10   nant une feuille de dessus permeable aux li- vorhergehenden
AnsprUche, bei welchem sich         quides (28), une feuille de fond
impermeable mindestens ein Abschnitt des genannten Deck-       aux liquides
(30), une &me absorbante (36) blattes (28) vom genannten Kern (36) um einen
disposde entre ladite feuille de dessus (28) et Abstand zwischen etwa 0,5
Zentimetem und           ladite feuille de fond (30), caracterise en ce
etwa 4 Zentimetern trennen kann.           16      que ledit article
absorbant (20) comporte on outre: &  Ein absorbierender Artikel (20) nach
einem der         une structure d'espacement permeable vorhergehenden
Ansprrlche, dadurch gekenn-         aux liquides (44) pour 6loigner ladite
feuilie de zeichnet, daB der gonannte Kern an das ge-         dessus (28)
de ladite &me (36), ladite structure nannte RUckenblatt entlang der
genannten   20      d'espacement (44) etant disposee entre ladite
LAngsrander und entlang mindestens einer          feuille de dessus (28) et
ladite arne absorbante querliegenden Verbindung angef~gt ist, wobei
(36) et ayant une configuration non compri- der Rest des genannten Kerns,
der mindestens       mee, une configuration comprimee et compre- einen
Endrand einschlieBt, am genannten RUk-       nant une partie superieure
(46), une partie infe- kenblatt nicht angefUgt ist, sodaB sich der nicht
25  rieure (48) et des c8tes lateraux opposes, oO: angefOgte Abschnitt des
genannten Kerns vom           ladite partie superieure (46) est dispos~e
genannten RUckenblatt wegbewegen und tron-         entre ladite feuille de
dessus (28) et ladito nen kann, mit einem Mittel zur Kontrolle der
partie inferieure (48), certaines portions au Trennung des genannten Kerns
vom genann-           moins de ladite partie superieure (46) recou- ten
RUckenblatt.                           30      vrant certaines portions de
ladite partie infe- rieure (48) lorsque ladite structure d'espace- 9. Ein
absorbierender Artikel (20) nach Anspruch       mont (44) est dans sa
configuration non corn- 2, dadurch gekennzeichnet, daB die genannte
primee, abstandhaltende Struktur eine zum Korper go-          ladite partie
inf6rieure (48) est adjacente a richtete Seite und eine zur Kleidung
gerichtete  35  ladite &me (36) lorsque ladite structure d'espa- Seite
aufweist, wobel das genannte Blatt so        cement (44) est dans sa
configuration non gefaltet ist, daB es zwei Paare von LAngsfalten
comprimee, et au moins une section de ladite aufweist, die ein erstes und
ein zweites Paar      partie inf6rieure (48) est relide a au moins une von
Langsfalten umfassen, wobei das genann-        portion de ladite &me (36)
pour delimiter une te zweite Paar von Langsfalten unter- und in-  40
section fixWe de ladite partie inferieure (48), et nerhalb des ersten
Paares von Langsfalten an-         lorsque ladite structure d'espacement
(44) geordnet ist, bei welchem                          est comprimee a
partir des c8tes, lesdits c8- das genannte erste Paar von LAngsfalten eine
tes lateraux opposes peuvent so deplacer vers Falte an jeder Soite der
langsverlaufenden Mit-    I'interieur en direction de ladite ligne mediane
tellinie der genannten abstandhaltenden Struk-  45  principalo,
longitudinale (I,), en faisant en sorte tur urnfaBt, wobei das genannte
Blatt unter der    qu'au moins certaines portions de ladite partie zur
Kleidung gerichteten Seite das genannten       superieure (46) eloignent
ladite feuille de des- Blattes nach innen gefaltet worden ist,
sus (28) de ladite ame absorbante (36). das genannte zweite Paar von
Langsfalten zwei gegentlberliegende Falten umfa~t, wobei des   5o  2.
L'article absorbant (20) solon la revendication genannte Blatt unter der
zur Kleidung gerichte-    1, dans loquel ladite structure d'espacement ten
Seite des gonannten Blattes in gogentber-      (44) comprend une feuille
pliee qui est pliee liegenden Richtungen nach auBen gefaltet ist,
autour d'au moins un axe longitudinal (l, 12)- sich die genannten
Langsrander des gefalteten Blattes von der langsverlaufenden Hauptmittel-
55   . L'article absorbant (20) solon la revendication linie nach aulen
gogen die Langsrander des         2, dans loquel ladite feuille a au moins
deux genannten absorbierenden Kernes orstrocken.        plis longitudinaux
et ladite structure d'espace- ment (44) a deux bords longitudinaux et deux
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article absorbent (20) solon la revendication 



sont pres des bords longitudinaux de la struc-     2, caract6rise en co quo
ladite structure d'os- ture d'espacement (44).
pacement presente un c8te tourn4 vers le corps, un c8te toume vers le
vAtement, ladite 4. L'article absorbent (20) solon l'une quelconque   5
feuille etant pliee pour avoir deux paires de des revendications
prdcedentes, dans lequel        plis longitudinaux comprenant une premiere
et ladite section fixee de ladite partie inferieure   une seconde paire de
plis longitudinaux, ladite (48) de ladite structure d'espacement (44) est
seconde paire de plis longitudinaux 6tant dis- reliee a ladite ame (36) par
un moyen de           posde sous et a I'interieur de ladite promibre
fixation de la structure d'espacement (44) qui  10  paire de plis
longitudinaux, dans lequel: est g6n6ralement oriente dans la direction lon-
ladite premibre paire de plis longitudinaux gitudinale.
comprend un pli de chaque c8te de la ligne m6diane longitudinale de ladite
structure d'es- 5. L'article absorbent (20) solon l'une quelconque
pacement oO ladite feuille a ete pliee vers des revendications precedentes,
dans lequel  is    l'interieur sous le c8te tourn6 vers le vetement ladite
partie infdrieure (48) de ladite structure  de ladite feuille, d'espacement
(44) comprend au moins deux              ladite seconde paire de plis
longitudinaux sections dispos6es sur les c8tes opposes de        comprend
deux plis opposes oO ladite feuille a ladite ligne mediane, principalo,
longitudinale    ete pliee dans des directions opposees a l'ex- (1i),
lesdites sections etant reliees a ladite &me   20  terieur sous le cbte
tournm vers le vetement de (36) par le moyen de fixation de la structure
ladite feuille, d'espacoment (44) comprenant deux zones
lesdits bords longitudinaux de ladite feuille d'adhesif, espacees,
orientees longitudinale-      pliee s'4tendent vers I'ext6rieur a partir de
la ment, disposees sur les c8tes opposes de la        ligne mddiane
principale, longitudinale vers les ligne mediane principale, longitudinale
(Ii) et  25  bords longitudinaux de ladite ime absorbante. generalement
orientees dans la direction longi- tudinale.
10. Une serviette hygidnique comprenant un article absorbant (20) solon
l'une quelconque des re- 6. L'article absorbent (20) solon l'une quelconque
vendications precedentes. des revendications precedentes, dans lequol  3o
ladito structure d'espacement (44) se deplace de sa configuration non
comprimee vers sa configuration comprimee lorsque l'article ab- sorbant
(20) est soumis a des forces de com- pression laterales allant d'onviron
0,01 livre par  35 pouce carrd et environ 2,5 livres par pouce carre. 7.
L'article absorbent (20) solon l'une quelconque des revendications
precdentes, dans loquel  40 au moins une partie de ladite fouille de dessus
(28) pout se s~parer de ladite arne (36) d'une distance allant d'environ
0,5 centimbtre & envi- ron 4 centimetres. 45 &  Un article absorbent (20)
solon l'une quelcon- quo des revendications precdentes, caracteri- se en ce
quo ladito aine est reunie a ladite feuille de fond le long desdits bords
longitudi- naux et le long d'au moins une jonction trans-  50 versale, le
reste de ladite arne, y compris au moins un bord d'extremite n'etant pas
fix4 a ladite feuille de fond de telle sorte quo la portion non fixee de
ladite aine puisse se d~placer at se separer de ladite feuille de   58
fond, un moyen etant prevu pour contr8ler la s6paration de ladite aine de
ladite feuille de fond. 25    


