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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to methods for
manufacturing disposable absorbent articles having a
topsheet, backsheet, acquisition layer, and absorbent
core, and more particularly, to methods for embossing a
topsheet web while combined with an acquisition layer
and absorbent core.

BACKGROUND OF THE INVENTION

[0002] Along an assembly line, various types of arti-
cles, such as for example, diapers and other absorbent
articles, may be assembled by adding components to
and/or otherwise modifying an advancing, continuous
web of material. For example, in some processes, ad-
vancing webs of material are combined with other ad-
vancing webs of material. In other examples, individual
components created from advancing webs of material
are combined with advancing webs of material, which in
turn, are then combined with other advancing webs of
material. In some cases, individual components created
from advancing web or webs are combined with other
individual components created from other advancing
web or webs. Webs of material and component parts
used to manufacture diapers may include: backsheets,
topsheets, leg cuffs, waist bands, acquisition layers, ab-
sorbent core components, front and/or back ears, fas-
tening components, and various types of elastic webs
and components such as leg elastics, barrier leg cuff
elastics, stretch side panels, and waist elastics. Once the
desired component parts are assembled, the advancing
web(s) and component parts are subjected to a final knife
cut to separate the web(s) into discrete diapers or other
absorbent articles.
[0003] The topsheets and/or backsheets of absorbent
articles are sometimes constructed from nonwoven
webs, plastic films, and/or laminates thereof. In addition,
the topsheets and backsheets of such absorbent articles
may function to absorb and/or contain the discharged
materials and also to isolate bodily exudates from the
wearer’s skin and from the wearer’s garments and bed
clothing. In some instances, these substrates are sub-
stantially smooth, flat and aesthetically unappealing. Ef-
forts have been made to modify these substrates in order
to provide them with a particular appearance. For exam-
ple, such substrates may be modified to exhibit a softer,
quilted, and/or cloth-like appearance. In some examples,
these substrates may be modified to include an interior
design signal to communicate to a caregiver that a rela-
tively thin absorbent article provides adequate absorb-
ency. As such, nonwoven fabrics and/or plastic films are
sometimes modified to provide a physical or actual three-
dimensional pattern. Non-limiting examples of known
methods which provide an actual three-dimensional ap-
pearance to a substrate include embossing. In some con-

figurations, the topsheet is embossed before being com-
bined with other components. However, it may be difficult
to emboss a relatively deep pattern and/or impart a very
definitive three-dimensional pattern into relatively thin
topsheet material. Improved methods for topsheet em-
bossing during absorbent article assembly may be de-
sirable.

SUMMARY OF THE INVENTION

[0004] The process of the invention is for assembling
disposable absorbent articles each includes a chassis
having a first waist region longitudinally opposed to a
second waist region, and having a longitudinal axis and
a lateral axis, the chassis comprising: a topsheet, a back-
sheet, and a liquid acquisition layer and a substantially
cellulose free absorbent core disposed between the top-
sheet and the backsheet. The process further includes
the steps of: advancing a continuous topsheet web hav-
ing a first surface and an opposing second surface in a
machine direction; combining a liquid acquisition layer
with the continuous topsheet web, wherein the liquid ac-
quisition layer includes a first surface and an opposing
second surface, and wherein the first surface of the liquid
acquisition layer is positioned in a facing relationship with
the second surface of the continuous topsheet web; com-
bining an absorbent core with the liquid acquisition layer,
wherein the absorbent core includes a first surface and
an opposing second surface, and wherein the first sur-
face of the absorbent core is positioned in a facing rela-
tionship with the second surface of the liquid acquisition
layer;
providing an embossing nip between a rotating patterned
embossing roll and a rotating anvil roll; and embossing
a pattern in the continuous topsheet web by advancing
the combined continuous topsheet web, liquid acquisition
layer, and absorbent core through the embossing nip,
wherein the rotating patterned embossing roll contacts
the first surface of the continuous topsheet web, and
wherein the rotating anvil roll contacts the second surface
of the absorbent core.
[0005] The process further comprises the step of de-
forming the continuous topsheet web and liquid acquisi-
tion layer without embossing the absorbent core while
advancing the combined continuous topsheet web, liquid
acquisition layer, and absorbent core through the em-
bossing nip.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

Figure 1 is a plan view of a diaper.
Figure 2 is a cross sectional view of the diaper shown
in Figure 1 taken along the sectional line 2-2 of FIG. 1.
Figure 3 is a partial cross sectional view of an ab-
sorbent core layer.
Figure 4 is a partial cross sectional view of an ab-
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sorbent core layer.
Figure 5 is a plan view of the absorbent core layer
illustrated in Figure 3.
Figure 6 is a plan view of a second absorbent core
layer.
Figure 7a is a partial sectional view of an absorbent
core comprising a combination of the first and sec-
ond absorbent core layers illustrated in Figures 5
and 6.
Figure 7b is a partial sectional view of an absorbent
core comprising a combination of the first and sec-
ond absorbent core layers illustrated in Figures 5
and 6.
Figure 8 is a plan view of the absorbent core illus-
trated in Figures 7a and 7b.
Figure 9 is a schematic illustration of a process for
making an absorbent core.
Figure 10 is a partial sectional view of an apparatus
for making an absorbent core.
Figure 11 is a perspective view of the printing roll
illustrated in Figure 10.
Figure 12 is a partial sectional view of the printing
roll illustrated in Figure 11 showing an absorbent par-
ticulate polymer material reservoir.
Figure 13 is a perspective view of the supporting roll
illustrated in Figure 11.
Figure 14 is a schematic side view an apparatus for
assembling components of an absorbent article and
embossing a topsheet web.
Figure 15 is a detailed cross-sectional view of a top-
sheet web, acquisition layer, and absorbent core ad-
vancing through an embossing nip.
Figure 16 is a plan view of a topsheet web including
a pattern of discrete embossments, such as taken
along line 16-16 in figure 14.

DETAILED DESCRIPTION OF THE INVENTION

[0007] The following term explanations may be useful
in understanding the present disclosure:

"Absorbent article" refers to devices that absorb and
contain body exudates, and, more specifically, refers
to devices that are placed against or in proximity to
the body of the wearer to absorb and contain the
various exudates discharged from the body. Absorb-
ent articles may include diapers, training pants, adult
incontinence undergarments, feminine hygiene
products, breast pads, care mats, bibs, wound dress-
ing products, and the like. As used herein, the term
"body fluids" or "body exudates" includes, but is not
limited to, urine, blood, vaginal discharges, breast
milk, sweat and fecal matter.
"Absorbent core" means a structure that may be dis-
posed between a topsheet and backsheet of an ab-
sorbent article for absorbing and containing liquid
received by the absorbent article and may comprise
one or more substrates, absorbent polymer material

disposed on the one or more substrates, and a ther-
moplastic composition on the absorbent particulate
polymer material and at least a portion of the one or
more substrates for immobilizing the absorbent par-
ticulate polymer material on the one or more sub-
strates. In a multilayer absorbent core, the absorbent
core may also include a cover layer. The one or more
substrates and the cover layer may comprise a non-
woven. Further, the absorbent core is substantially
cellulose free. The absorbent core does not include
an acquisition system, a topsheet, or a backsheet of
the absorbent article. In a certain embodiment, the
absorbent core would consist essentially of the one
or more substrates, the absorbent polymer material,
the thermoplastic composition, and optionally the
cover layer.
"Absorbent polymer material," "absorbent gelling
material," "AGM," "superabsorbent," and "superab-
sorbent material" are used herein interchangeably
and refer to cross linked polymeric materials that can
absorb at least 5 times their weight of an aqueous
0.9% saline solution as measured using the Centri-
fuge Retention Capacity test (Edana 441.2-01).
"Absorbent particulate polymer material" is used
herein to refer to an absorbent polymer material
which is in particulate form so as to be flowable in
the dry state.
"Absorbent particulate polymer material area" as
used herein refers to the area of the core wherein
the first substrate 64 and second substrate 72 are
separated by a multiplicity of superabsorbent parti-
cles. In Figure 8, the boundary of the absorbent par-
ticulate polymer material area is defined by the pe-
rimeter of the overlapping circles. There may be
some extraneous superabsorbent particles outside
of this perimeter between the first substrate 64 and
second substrate 72.
"Airfelt" is used herein to refer to comminuted wood
pulp, which is a form of cellulosic fiber.

[0008] The term "body facing surface" and "body facing
side" refer to surfaces of absorbent articles and/or com-
ponents thereof which face a wearer’s body when the
absorbent articles are worn, and the term "garment facing
surface" and "garment facing side" refer to surfaces of
absorbent articles and/or components thereof that face
away from a wearer’s body when the absorbent articles
are worn. Absorbent articles and components thereof,
including the topsheet, backsheet, absorbent core, and
any individual materials of their components, have a body
facing surface and/or side and a garment facing surface
and/or side.
[0009] "Comprise," "comprising," and "comprises" are
open ended terms, each specifies the presence of what
follows, e.g., a component, but does not preclude the
presence of other features, e.g., elements, steps, com-
ponents known in the art, or disclosed herein.
[0010] "Consisting essentially of" is used herein to limit
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the scope of subject matter, such as that in a claim, to
the specified materials or steps and those that do not
materially affect the basic and novel characteristics of
the subject matter.
[0011] "Disposable" is used in its ordinary sense to
mean an article that is disposed or discarded after a lim-
ited number of usage events over varying lengths of time,
for example, less than about 20 events, less than about
10 events, less than about 5 events, or less than about
2 events.
[0012] "Diaper" refers to an absorbent article generally
worn by infants and incontinent persons about the lower
torso so as to encircle the waist and legs of the wearer
and that is specifically adapted to receive and contain
urinary and fecal waste. As used herein, term "diaper"
also includes a "pant" which is defined below.
[0013] "Fiber" and "filament" are used interchangea-
bly.
[0014] As used herein, the term "joined" encompasses
configurations whereby an element is directly secured to
another element by affixing the element directly to the
other element, and configurations whereby an element
is indirectly secured to another element by affixing the
element to intermediate member(s) which in turn are af-
fixed to the other element.
[0015] "Longitudinal" means a direction running sub-
stantially perpendicular from a waist edge to a longitudi-
nally opposing waist edge of an absorbent article when
the article is in a flat out, uncontracted state, or from a
waist edge to the bottom of the crotch, i.e. the fold line,
in a bi-folded article. Directions within 45 degrees of the
longitudinal direction are considered to be "longitudinal."
"Lateral" refers to a direction running from a longitudinally
extending side edge to a laterally opposing longitudinally
extending side edge of an article and generally at a right
angle to the longitudinal direction. Directions within 45
degrees of the lateral direction are considered to be "lat-
eral."
[0016] The term "machine direction" (MD) is used here-
in to refer to the direction of material flow through a proc-
ess. In addition, relative placement and movement of ma-
terial can be described as flowing in the machine direction
through a process from upstream in the process to down-
stream in the process. The term "cross direction" (CD) is
used herein to refer to a direction that is generally per-
pendicular to the machine direction.
[0017] A "nonwoven" is a manufactured sheet, web or
batt of directionally or randomly orientated fibers, bonded
by friction, and/or cohesion and/or adhesion, excluding
paper and products which are woven, knitted, tufted,
stitch-bonded incorporating binding yarns or filaments,
or felted by wet-milling, whether or not additionally nee-
dled. The fibers may be of natural or man-made origin
and may be staple or continuous filaments or be formed
in situ. Commercially available fibers have diameters
ranging from less than about 0.001 mm to more than
about 0.2 mm and they come in several different forms:
short fibers (known as staple, or chopped), continuous

single fibers (filaments or monofilaments), untwisted
bundles of continuous filaments (tow), and twisted bun-
dles of continuous filaments (yarn). Nonwoven fabrics
can be formed by many processes such as meltblowing,
spunbonding, solvent spinning, electrospinning, and
carding. The basis weight of nonwoven fabrics is usually
expressed in grams per square meter (gsm).
[0018] "Pant" or "training pant", as used herein, refer
to disposable garments having a waist opening and leg
openings designed for infant or adult wearers. A pant
may be placed in position on the wearer by inserting the
wearer’s legs into the leg openings and sliding the pant
into position about a wearer’s lower torso. A pant may
be preformed by any suitable technique including, but
not limited to, joining together portions of the article using
refastenable and/or non-refastenable bonds (e.g., seam,
weld, adhesive, cohesive bond, fastener, etc.). A pant
may be preformed anywhere along the circumference of
the article (e.g., side fastened, front waist fastened).
While the terms "pant" or "pants" are used herein, pants
are also commonly referred to as "closed diapers,"
"prefastened diapers," "pull-on diapers," "training pants,"
and "diaper-pants". Suitable pants are disclosed in U.S.
Pat. No. 5,246,433, issued to Hasse, et al. on Sep. 21,
1993; U.S. Pat. No. 5,569,234, issued to Buell et al. on
Oct. 29, 1996; U.S. Pat. No. 6,120,487, issued to Ashton
on Sep. 19, 2000; U.S. Pat. No. 6,120,489, issued to
Johnson et al. on Sep. 19, 2000; U.S. Pat. No. 4,940,464,
issued to Van Gompel et al. on Jul. 10, 1990; U.S. Pat.
No. 5,092,861, issued to Nomura et al. on Mar. 3, 1992;
U.S. Patent Publication No. 2003/0233082 A1, entitled
"Highly Flexible And Low Deformation Fastening De-
vice", filed on Jun. 13, 2002; U.S. Pat. No. 5,897,545,
issued to Kline et al. on Apr. 27, 1999; U.S. Pat. No.
5,957,908, issued to Kline et al on Sep. 28, 1999.
[0019] "Substantially cellulose free" is used herein to
describe an article, such as an absorbent core, that con-
tains less than 10% by weight cellulosic fibers, less than
5% cellulosic fibers, less than 1% cellulosic fibers, no
cellulosic fibers, or no more than an immaterial amount
of cellulosic fibers. An immaterial amount of cellulosic
material would not materially affect the thinness, flexibil-
ity, or absorbency of an absorbent core.
[0020] "Substantially continuously distributed" as used
herein indicates that within the absorbent particulate pol-
ymer material area, the first substrate 64 and second
substrate 72 are separated by a multiplicity of superab-
sorbent particles. It is recognized that there may be minor
incidental contact areas between the first substrate 64
and second substrate 72 within the absorbent particulate
polymer material area. Incidental contact areas between
the first substrate 64 and second substrate 72 may be
intentional or unintentional (e.g. manufacturing artifacts)
but do not form geometries such as pillows, pockets,
tubes, quilted patterns and the like.
[0021] "Thermoplastic adhesive material" as used
herein is understood to comprise a polymer composition
from which fibers are formed and applied to the super-
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absorbent material with the intent to immobilize the su-
perabsorbent material in both the dry and wet state. The
thermoplastic adhesive material of the present disclosure
forms a fibrous network over the superabsorbent mate-
rial.
[0022] "Thickness" and "caliper" are used herein inter-
changeably.
[0023] The present disclosure relates to methods for
manufacturing absorbent articles, and in particular,
methods for making absorbent articles with embossed
topsheets. As discussed in more detail below, absorbent
articles, such as diapers may include a chassis having a
first waist region longitudinally opposed to a second waist
region, and having a longitudinal axis and a lateral axis,
the chassis comprising: a topsheet, a backsheet, and a
liquid acquisition layer and a substantially cellulose free
absorbent core disposed between the topsheet and the
backsheet. Aspects of the methods according to the
present disclosure relate to the fabrication of absorbent
articles wherein a continuous topsheet web having a first
surface and an opposing second surface is advanced in
a machine direction. A liquid acquisition layer and an ab-
sorbent core are combined with the continuous topsheet
web. The combined continuous topsheet web, liquid ac-
quisition layer, and absorbent core advance through the
embossing nip to emboss a pattern in the continuous
topsheet web. As discussed in more detail below, the
embossing nip may be defined between a rotating pat-
terned embossing roll and a rotating anvil roll. As the
combined continuous topsheet web, liquid acquisition
layer, and absorbent core advance through the emboss-
ing nip, the rotating patterned embossing roll contacts
the continuous topsheet web. And the rotating anvil roll
contacts the second surface of the absorbent core. By
advancing the topsheet together with the acquisition lay-
er and absorbent core through the embossing nip, a rel-
atively deeper pattern can be embossed into the topsheet
than otherwise might be possible when embossing rela-
tively thin topsheet web materials.
[0024] The following provides a general description of
various types of absorbent articles that may be produced
with the methods and apparatuses disclosed herein to
help provide additional context to the subsequent discus-
sion of the process embodiments.
[0025] Figure 1 is a plan view of a diaper 10 is shown
in a flat out, uncontracted state (i.e., without elastic in-
duced contraction) and with portions of the diaper 10 are
cut away to more clearly show the underlying structure
of the diaper 10. A portion of the diaper 10 that contacts
a wearer is facing the viewer in Figure 1. The diaper 10
generally may include a chassis 12 and an absorbent
core 14 disposed in the chassis.
[0026] The chassis 12 of the diaper 10 in Figure 1 may
include an outer covering 16 including a topsheet 18,
which may be liquid pervious, and/or a backsheet 20,
which may be liquid impervious. The absorbent core 14
may be encased between the topsheet 18 and the back-
sheet 20. The chassis 12 may also include side panels

22, elasticized leg cuffs 24, and an elastic waist feature
26.
[0027] The leg cuffs 24 and the elastic waist feature
26 may each include elastic members 28. One end por-
tion of the diaper 10 may be configured as a first waist
region 30 of the diaper 10. An opposite end portion of
the diaper 10 may be configured as a second waist region
32 of the diaper 10. An intermediate portion of the diaper
10 may be configured as a crotch region 34, which ex-
tends longitudinally between the first and second waist
regions 30 and 32. The waist regions 30 and 32 may
include elastic elements such that they gather about the
waist of the wearer to provide improved fit and contain-
ment (elastic waist feature 26). The crotch region 34 is
that portion of the diaper 10 which, when the diaper 10
is worn, is generally positioned between the wearer’s
legs.
[0028] The diaper 10 is depicted in Figure 1 with a lon-
gitudinal axis 36 and a transverse axis 38. The periphery
40 of the diaper 10 is defined by the outer edges of the
diaper 10 in which the longitudinal edges 42 run generally
parallel to the longitudinal axis 36 of the diaper 10 and
the end edges 44 run between the longitudinal edges 42
generally parallel to the transverse axis 38 of the diaper
10. The chassis 12 may also comprise a fastening sys-
tem, which may include at least one fastening member
46 and at least one stored landing zone 48.
[0029] The diaper 20 may also include such other fea-
tures as are known in the art including front and rear ear
panels, waist cap features, elastics and the like to provide
better fit, as well as containment and aesthetic charac-
teristics. Such additional features are described, for ex-
ample, in U.S. Patent Nos. 3,860,003 and 5,151,092.
[0030] In order to keep the diaper 10 in place about
the wearer, at least a portion of the first waist region 30
may be attached by the fastening member 46 to at least
a portion of the second waist region 32 to form leg open-
ing(s) and an article waist opening. When fastened, the
fastening system carries a tensile load around the article
waist. The fastening system may allow an article user to
hold one element of the fastening system, such as the
fastening member 46, and connect the first waist region
30 to the second waist region 32 in at least two places.
This may be achieved through manipulation of bond
strengths between the fastening device elements.
[0031] In some embodiments, the diaper 10 may be
provided with a re-closable fastening system or may al-
ternatively be provided in the form of a pant-type diaper.
When the absorbent article is a diaper, it may include a
re-closable fastening system joined to the chassis for se-
curing the diaper to a wearer. When the absorbent article
is a pant-type diaper, the article may include at least two
side panels joined to the chassis and to each other to
form a pant. The fastening system and any component
thereof may include any material suitable for such a use,
including but not limited to plastics, films, foams, nonwo-
ven, woven, paper, laminates, fiber reinforced plastics
and the like, or combinations thereof. In some embodi-
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ments, the materials making up the fastening device may
be flexible. The flexibility may allow the fastening system
to conform to the shape of the body and thus, reduce the
likelihood that the fastening system will irritate or injure
the wearer’s skin.
[0032] It is to be appreciated that the topsheet 18, the
backsheet 20, and the absorbent core 14 may be assem-
bled in a variety of configurations, such as for example
as described generally in U.S. Patent Nos. 5,554,145;
5,569,234; and 6,004,306.
[0033] The topsheet 18 in Figure 1 may be fully or par-
tially elasticized or may be foreshortened to provide a
void space between the topsheet 18 and the absorbent
core 14. Exemplary structures including elasticized or
foreshortened topsheets are described in more detail in
U.S. Patent Nos. 5,037,416 and 5,269,775.
[0034] The backsheet 26 may be joined with the top-
sheet 18. The backsheet 20 may prevent the exudates
absorbed by the absorbent core 14 and contained within
the diaper 10 from soiling other external articles that may
contact the diaper 10, such as bed sheets and undergar-
ments. In certain embodiments, the backsheet 26 may
be substantially impervious to liquids (e.g., urine) and
comprise a laminate of a nonwoven and a thin plastic film
such as a thermoplastic film having a thickness of about
0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils). Suitable
backsheet films include those manufactured by Tredegar
Industries Inc. of Terre Haute, Ind. and sold under the
trade names X15306, X10962, and X10964. Other suit-
able backsheet materials may include breathable mate-
rials that permit vapors to escape from the diaper 10 while
still preventing liquid exudates from passing through the
backsheet 10. Exemplary breathable materials may in-
clude materials such as woven webs, nonwoven webs,
composite materials such as film-coated nonwoven
webs, and microporous films such as manufactured by
Mitsui Toatsu Co., of Japan under the designation ES-
POIR NO and by EXXON Chemical Co., of Bay City,
Tex., under the designation EXXAIRE. Suitable breath-
able composite materials comprising polymer blends are
available from Clopay Corporation, Cincinnati, Ohio un-
der the name HYTREL blend P18-3097. Such breathable
composite materials are described in greater detail in
PCT Application No. WO 95/16746, published on Jun.
22, 1995 in the name of E. I. DuPont. Other breathable
backsheets including nonwoven webs and apertured
formed films are described in U.S. Patent No. 5,571,096.
[0035] Figure 2 is a cross sectional view of the diaper
in Figure 1 taken along the line 2-2. As shown in Figure
2, the topsheet 18 may define an inner, body facing sur-
face, and the backsheet may define an outer, garment
facing surface of the diaper 10. And the absorbent core
14 may be positioned between the topsheet and the back-
sheet. The diaper 10 may also include an acquisition sys-
tem 50 disposed between the liquid permeable topsheet
18 and a wearer facing side of the absorbent core 14.
The acquisition system 50 may be in direct contact with
the absorbent core. The acquisition system 50 (also re-

ferred to herein as a liquid acquisition layer 50) may com-
prise a single layer or multiple layers, such as an upper
acquisition layer 52 (also referred to herein as a first ac-
quisition layer 52) facing towards the wearer’s skin and
a lower acquisition layer 54 (also referred to herein as a
second acquisition layer 54) facing the garment of the
wearer. According to a certain embodiment, the acquisi-
tion system 50 may function to receive a surge of liquid,
such as a gush of urine. In other words, the acquisition
system 50 may serve as a temporary reservoir for liquid
until the absorbent core 14 can absorb the liquid.
[0036] In some embodiments, the acquisition system
50 may include chemically cross-linked cellulosic fibers.
Such cross-linked cellulosic fibers may have desirable
absorbency properties. Exemplary chemically cross-
linked cellulosic fibers are disclosed in U.S. Patent No.
5,137,537. In certain embodiments, the chemically
cross-linked cellulosic fibers are cross-linked with be-
tween about 0.5 mole % and about 10.0 mole % of a C2
to C9 polycarboxylic cross-linking agent or between
about 1.5 mole % and about 6.0 mole % of a C2 to C9
polycarboxylic cross-linking agent based on glucose unit.
Citric acid is an exemplary cross-linking agent. In some
embodiments, polyacrylic acids may be used. Further,
according to some embodiments, the cross-linked cellu-
losic fibers have a water retention value of about 25 to
about 60, or about 28 to about 50, or about 30 to about
45. A method for determining water retention value is
disclosed in U.S. Patent No. 5,137,537. In some embod-
iments, the cross-linked cellulosic fibers may be crimped,
twisted, or curled, or a combination thereof including
crimped, twisted, and curled.
[0037] In some embodiments, one or both of the upper
acquisition layer 52 and lower acquisition layer 54 may
include a nonwoven, which may be hydrophilic. Further,
according to some embodiments, one or both of the upper
acquisition layer 52 and lower acquisition layer 54 may
comprise the chemically cross-linked cellulosic fibers,
which may or may not form part of a nonwoven material.
In some embodiments, the upper acquisition layer 52
may comprise a nonwoven, without the cross-linked cel-
lulosic fibers, and the lower acquisition layer 54 may com-
prise the chemically cross-linked cellulosic fibers. Fur-
ther, in some embodiments, the lower acquisition layer
54 may comprise the chemically cross-linked cellulosic
fibers mixed with other fibers such as natural or synthetic
polymeric fibers. According to some embodiments, such
other natural or synthetic polymeric fibers may include
high surface area fibers, thermoplastic binding fibers, pol-
yethylene fibers, polypropylene fibers, PET fibers, rayon
fibers, lyocell fibers, and mixtures thereof. In some em-
bodiments, the lower acquisition layer 54 has a total dry
weight, the cross-linked cellulosic fibers are present on
a dry weight basis in the upper acquisition layer in an
amount from about 30% to about 95% by weight of the
lower acquisition layer 54, and the other natural or syn-
thetic polymeric fibers are present on a dry weight basis
in the lower acquisition layer 54 in an amount from about
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70% to about 5% by weight of the lower acquisition layer
54. According to some embodiments, the cross-linked
cellulosic fibers are present on a dry weight basis in the
first acquisition layer in an amount from about 80% to
about 90% by weight of the lower acquisition layer 54,
and the other natural or synthetic polymeric fibers are
present on a dry weight basis in the lower acquisition
layer 54 in an amount from about 20% to about 10% by
weight of the lower acquisition layer 54.
[0038] For example, in some embodiments, the lower
acquisition layer 54 may comprise about 70% by weight
of chemically cross-linked cellulose fibers, about 10% by
weight polyester (PET), and about 20% by weight un-
treated pulp fibers. According to a second embodiment,
the lower acquisition layer 54 may comprise about 70%
by weight chemically cross-linked cellulose fibers, about
20% by weight lyocell fibers, and about 10% by weight
PET fibers. According to a third embodiment, the lower
acquisition layer 54 may comprise about 68% by weight
chemically cross-linked cellulose fibers, about 16% by
weight untreated pulp fibers, and about 16% by weight
PET fibers. In one embodiment, the lower acquisition lay-
er 54 may comprise from about 90-100% by weight chem-
ically cross-linked cellulose fibers.
[0039] Suitable nonwoven materials for the upper ac-
quisition layer 52 and lower acquisition layer 54 include,
but are not limited to SMS material, comprising a spun-
bonded, a melt-blown and a further spunbonded layer.
In certain embodiments, permanently hydrophilic nonwo-
vens, and in particular, nonwovens with durably hy-
drophilic coatings are desirable. Another suitable embod-
iment comprises a SMMS-structure. In certain embodi-
ments, the nonwovens are porous.
[0040] In certain embodiments, suitable nonwoven
materials may include, but are not limited to synthetic
fibers, such as PE, PET, and PP. As polymers used for
nonwoven production may be inherently hydrophobic,
they may be coated with hydrophilic coatings. One way
to produce nonwovens with durably hydrophilic coatings,
is via applying a hydrophilic monomer and a radical po-
lymerization initiator onto the nonwoven, and conducting
a polymerization activated via UV light resulting in mon-
omer chemically bound to the surface of the nonwoven
as described in co-pending U.S. Patent Publication No.
2005/0159720. Another way to produce nonwovens with
durably hydrophilic coatings is to coat the nonwoven with
hydrophilic nanoparticles as described in U.S. Patent No.
7,112,621 and in PCT Publication No. WO 02/064877.
[0041] Nanoparticles may have a largest dimension of
below 750 nm. Nanoparticles with sizes ranging from 2
to 750 nm may be economically produced. Some nano-
particles can be easily dispersed in water solution to en-
able coating application onto the nonwoven, form trans-
parent coatings, and the coatings applied from water so-
lutions are may be sufficiently durable to exposure to
water. Nanoparticles can be organic or inorganic, syn-
thetic or natural. Inorganic nanoparticles generally exist
as oxides, silicates, and/or, carbonates. Typical exam-

ples of suitable nanoparticles are layered clay minerals
(e.g., LAPONITE™ from Southern Clay Products, Inc.
(USA), and Boehmite alumina (e.g., Disperal P2™ from
North American Sasol. Inc.). According to a certain em-
bodiment, a suitable nanoparticle coated nonwoven is
that disclosed in the U.S. Patent Publication No.
20040158212A1.
[0042] Other nonwovens are described in U.S. Patent
Nos. 6,645,569; 6,863,933; and 7,112,621 as well as
U.S. Patent Publication Nos. 20030148684A1 and
20050008839A1.
[0043] In some cases, the nonwoven surface can be
pre-treated with high energy treatment (corona, plasma)
prior to application of nanoparticle coatings. High energy
pre-treatment typically temporarily increases the surface
energy of a low surface energy surface (such as PP) and
thus enables better wetting of a nonwoven by the nano-
particle dispersion in water.
[0044] Notably, permanently hydrophilic nonwovens
may be used in other parts of an absorbent article. For
example, topsheets and absorbent core layers compris-
ing permanently hydrophilic nonwovens as described
above can be used.
[0045] According to some embodiments, the upper ac-
quisition layer 52 may include a material that provides
recovery when external pressure is applied and removed.
Further, according to some embodiments, the upper ac-
quisition layer 52 may comprise a blend of different fibers
selected, for example from the types of polymeric fibers
described above. In some embodiments, at least a por-
tion of the fibers may exhibit a spiral-crimp which has a
helical shape. In some embodiments, the upper acquisi-
tion layer 52 may comprise fibers having different de-
grees or types of crimping, or both. For example, embod-
iments may include a mixture of fibers having about 8 to
about 12 crimps per inch (cpi) or about 9 to about 10 cpi,
and other fibers having about 4 to about 8 cpi or about 5
to about 7 cpi. Different types of crimps include, but are
not limited to a 2D crimp or "flat crimp" and a 3D or spiral-
crimp. According to some embodiments, the fibers may
include bi-component fibers, which are individual fibers
each comprising different materials, usually a first and a
second polymeric material.
[0046] The upper acquisition layer 52 may be stabilized
by a latex binder, for example a styrenebutadiene latex
binder (SB latex), in a certain embodiment. Processes
for obtaining such lattices are known, for example, from
EP Patent Publication No. EP0149880A2 and U.S. Pat-
ent Publication No. 20030105190. In some embodi-
ments, the binder may be present in the upper acquisition
layer 52 in excess of about 12%, about 14% or about
16% by weight. For certain embodiments, SB latex is
available under the trade name GENFLO™ 3160 (OM-
NOVA Solutions Inc.; Akron, Ohio).
[0047] The absorbent core 14, such as shown in Fig-
ures 1-8 may be disposed between the topsheet 18 and
the backsheet 20 and may include two layers, a first ab-
sorbent layer 60 and a second absorbent layer 62. As
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shown in Figure 3, the first absorbent layer 60 of the
absorbent core 14 may include a substrate 64, an ab-
sorbent particular polymer material 66 on the substrate
64, and a thermoplastic composition 68 on the absorbent
particulate polymer material 66 and at least portions of
the first substrate 64 as an adhesive for covering and
immobilizing the absorbent particulate polymer material
66 on the first substrate 64. According to another em-
bodiment illustrated in Figure 4, the first absorbent layer
60 of the absorbent core 14 may also include a cover
layer 70 on the thermoplastic composition 68.
[0048] As shown in Figure 2, the second absorbent
layer 62 of the absorbent core 14 may also include a
substrate 72, an absorbent particulate polymer material
74 on the second substrate 72, and a thermoplastic com-
position 66 on the absorbent particulate polymer material
74 and at least a portion of the second substrate 72 for
immobilizing the absorbent particulate polymer material
74 on the second substrate 72. Although not illustrated,
the second absorbent layer 62 may also include a cover
layer such as the cover layer 70 illustrated in Figure 4.
[0049] The substrate 64 of the first absorbent layer 60
may be referred to as a dusting layer and has a first sur-
face 78 which faces the backsheet 20 of the diaper 10
and a second surface 80 which faces the absorbent par-
ticulate polymer material 66. The substrate 72 of the sec-
ond absorbent layer 62 may be referred to as a core cover
and has a first surface 82 facing the topsheet 18 of the
diaper 10 and a second surface 84 facing the absorbent
particulate polymer material 74. The first and second sub-
strates 64 and 72 may be adhered to one another with
adhesive about the periphery to form an envelope about
the absorbent particulate polymer materials 66 and 74
to hold the absorbent particulate polymer material 66 and
74 within the absorbent core 14.
[0050] In some embodiments, the substrates 64 and
72 of the first and second absorbent layers 60 and 62
may be a nonwoven material, such as those nonwoven
materials described above. In some embodiments, the
nonwovens are porous and may have a pore size of about
32 microns.
[0051] As shown in Figures 1-8, the absorbent partic-
ulate polymer material 66 and 74 is deposited on the
respective substrates 64 and 72 of the first and second
absorbent layers 60 and 62 in clusters 90 of particles to
form a grid pattern 92 comprising land areas 94 and junc-
tion areas 96 between the land areas 94. As defined here-
in, land areas 94 are areas where the thermoplastic ad-
hesive material does not contact the nonwoven substrate
or the auxiliary adhesive directly; junction areas 96 are
areas where the thermoplastic adhesive material does
contact the nonwoven substrate or the auxiliary adhesive
directly. The junction areas 96 in the grid pattern 92 con-
tain little or no absorbent particulate polymer material 66
and 74. The land areas 94 and junction areas 96 can
have a variety of shapes including, but not limited to,
circular, oval, square, rectangular, triangular, and the
like.

[0052] The grid pattern shown in Figure 8 is a square
grid with regular spacing and size of the land areas. Other
grid patterns including hexagonal, rhombic, orthorhom-
bic, parallelogram, triangular, rectangular, and combina-
tions thereof may also be used. The spacing between
the grid lines may be regular or irregular.
[0053] The size of the land areas 94 in the grid patterns
92 may vary. According to certain embodiments, the
width 119 of the land areas 94 in the grid patterns 92
ranges from about 8 mm to about 12 mm. In a certain
embodiment, the width of the land areas 94 is about 10
mm. The junction areas 96, on the other hand, in certain
embodiments, have a width or larger span of less than
about 5 mm, less than about 3 mm, less than about 2
mm, less than about 1.5 mm, less than about 1 mm, or
less than about 0.5 mm.
[0054] As shown in Figure 8, the absorbent core 14
has a longitudinal axis 100 extending from a rear end
102 to a front end 104 and a transverse axis 106 perpen-
dicular to the longitudinal axis 100 extending from a first
edge 108 to a second edge 110. The grid pattern 92 of
absorbent particulate polymer material clusters 90 is ar-
ranged on the substrates 64 and 72 of the respective
absorbent layers 60 and 62 such that the grid pattern 92
formed by the arrangement of land areas 94 and junction
areas 96 forms a pattern angle 112. The pattern angle
112 may be 0, greater than 0, or 15 to 30 degrees, or
from about 5 to about 85 degrees, or from about 10 to
about 60 degrees, or from about 15 to about 30 degrees.
[0055] As shown in Figures 7a, 7b, and 8, the first and
second layers 60 and 62 may be combined to form the
absorbent core 14. The absorbent core 14 has an ab-
sorbent particulate polymer material area 114 bounded
by a pattern length 116 and a pattern width 118. The
extent and shape of the absorbent particulate polymer
material area 114 may vary depending on the desired
application of the absorbent core 14 and the particular
absorbent article in which it may be incorporated. In some
embodiments, the absorbent particulate polymer mate-
rial area 114 extends substantially entirely across the
absorbent core 14, such as is illustrated in Figure 8.
[0056] The first and second absorbent layers 60 and
62 may be combined together to form the absorbent core
14 such that the grid patterns 92 of the respective first
and second absorbent layers 62 and 64 are offset from
one another along the length and/or width of the absorb-
ent core 14. The respective grid patterns 92 may be offset
such that the absorbent particulate polymer material 66
and 74 is substantially continuously distributed across
the absorbent particulate polymer area 114. In a certain
embodiment, absorbent particulate polymer material 66
and 74 is substantially continuously distributed across
the absorbent particulate polymer material area 114 de-
spite the individual grid patterns 92 comprising absorbent
particulate polymer material 66 and 74 discontinuously
distributed across the first and second substrates 64 and
72 in clusters 90. In some embodiments, the grid patterns
may be offset such that the land areas 94 of the first
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absorbent layer 60 face the junction areas 96 of the sec-
ond absorbent layer 62 and the land areas of the second
absorbent layer 62 face the junction areas 96 of the first
absorbent layer 60. When the land areas 94 and junction
areas 96 are appropriately sized and arranged, the re-
sulting combination of absorbent particulate polymer ma-
terial 66 and 74 is a substantially continuous layer of ab-
sorbent particular polymer material across the absorbent
particulate polymer material area 114 of the absorbent
core 14 (i.e. first and second substrates 64 and 72 do
not form a plurality of pockets, each containing a cluster
90 of absorbent particulate polymer material 66 therebe-
tween). In a certain embodiment, respective grid patterns
92 of the first and second absorbent layer 60 and 62 may
be substantially the same.
[0057] In some embodiments, such as shown in Figure
8, the amount of absorbent particulate polymer material
66 and 74 may vary along the length 116 of the grid pat-
tern 92. The grid pattern may be divided into absorbent
zones 120, 122, 124, and 126, in which the amount of
absorbent particulate polymer material 66 and 74 varies
from zone to zone. As used herein, "absorbent zone"
refers to a region of the absorbent particulate polymer
material area having boundaries that are perpendicular
to the longitudinal axis shown in Figure 8. The amount
of absorbent particulate polymer material 66 and 74 may,
in a certain embodiment, gradually transition from one of
the plurality of absorbent zones 120, 122, 124, and 126
to another.
[0058] The amount of absorbent particulate polymer
material 66 and 74 present in the absorbent core 14 may
vary, but in certain embodiments, is present in the ab-
sorbent core in an amount greater than about 80% by
weight of the absorbent core, or greater than about 85%
by weight of the absorbent core, or greater than about
90% by weight of the absorbent core, or greater than
about 95% by weight of the core. In some embodiments,
the absorbent core 14 consists essentially of the first and
second substrates 64 and 72, the absorbent particulate
polymer material 66 and 74, and the thermoplastic ad-
hesive composition 68 and 76. In some embodiments,
the absorbent core 14 may be substantially cellulose free.
[0059] In some embodiments, the weight of absorbent
particulate polymer material 66 and 74 in at least one
freely selected first square measuring 1 cm31 cm may
be at least about 10%, or 20%, or 30%, 40% or 50%
higher than the weight of absorbent particulate polymer
material 66 and 74 in at least one freely selected second
square measuring 1 cm31 cm. In a some embodiments,
the first and the second square are centered about the
longitudinal axis.
[0060] The absorbent particulate polymer material ar-
ea may have a relatively narrow width in the crotch area
of the absorbent article for increased wearing comfort.
Hence, the absorbent particulate polymer material area
may have a width as measured along a transverse line
which is positioned at equal distance to the front edge
and the rear edge of the absorbent article, which is less

than about 100 mm, 90 mm, 80 mm, 70 mm, 60 mm or
even less than about 50 mm.
[0061] It some absorbent articles, such as diapers, liq-
uid discharge from the wearer may occur predominately
in the front half of the diaper. The front half of the absorb-
ent core 14 may therefore comprise most of the absorb-
ent capacity of the core. Thus, according to certain em-
bodiments, the front half of said absorbent core 14 may
comprise more than about 60% of the superabsorbent
material, or more than about 65%, 70%, 75%, 80%, 85%,
or 90% of the superabsorbent material.
[0062] In certain embodiments, the absorbent core 14
may further comprise any absorbent material that is gen-
erally compressible, conformable, non-irritating to the
wearer’s skin, and capable of absorbing and retaining
liquids such as urine and other certain body exudates.
In such embodiments, the absorbent core 14 may com-
prise a wide variety of liquid-absorbent materials com-
monly used in disposable diapers and other absorbent
articles such as comminuted wood pulp, which is gener-
ally referred to as airfelt, creped cellulose wadding, melt
blown polymers, including co-form, chemically stiffened,
modified or cross-linked cellulosic fibers, tissue, includ-
ing tissue wraps and tissue laminates, absorbent foams,
absorbent sponges, or any other known absorbent ma-
terial or combinations of materials. The absorbent core
14 may further comprise minor amounts (typically less
than about 10%) of materials, such as adhesives, waxes,
oils and the like. Exemplary absorbent structures for use
as the absorbent assemblies are described in U.S. Pat.
Nos. 4,610,678; 4,834,735; 4,888,231; 5,260,345;
5,387,207; 5,397,316; and 5,625,222.
[0063] The thermoplastic adhesive material 68 and 76
may serve to cover and at least partially immobilize the
absorbent particulate polymer material 66 and 74. In
some embodiments, the thermoplastic adhesive material
68 and 76 can be disposed essentially uniformly within
the absorbent particulate polymer material 66 and 74,
between the polymers. In some embodiments, the ther-
moplastic adhesive material 68 and 76 may be provided
as a fibrous layer which is at least partially in contact with
the absorbent particulate polymer material 66 and 74 and
partially in contact with the substrate layers 64 and 72 of
the first and second absorbent layers 60 and 62. Figures
3, 4, and 7 show such a structure wherein the absorbent
particulate polymer material 66 and 74 is provided as a
discontinuous layer, and a layer of fibrous thermoplastic
adhesive material 68 and 76 is laid down onto the layer
of absorbent particulate polymer material 66 and 74, such
that the thermoplastic adhesive material 68 and 76 is in
direct contact with the absorbent particulate polymer ma-
terial 66 and 74, but also in direct contact with the second
surfaces 80 and 84 of the substrates 64 and 72, where
the substrates are not covered by the absorbent partic-
ulate polymer material 66 and 74. This imparts an essen-
tially three-dimensional structure to the fibrous layer of
thermoplastic adhesive material 68 and 76, which in itself
is essentially a two-dimensional structure of relatively
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small thickness, as compared to the dimension in length
and width directions. In other words, the thermoplastic
adhesive material 68 and 76 undulates between the ab-
sorbent particulate polymer material 68 and 76 and the
second surfaces of the substrates 64 and 72.
[0064] Thereby, the thermoplastic adhesive material
68 and 76 may provide cavities to cover the absorbent
particulate polymer material 66 and 74, and thereby im-
mobilizes this material. In a further aspect, the thermo-
plastic adhesive material 68 and 76 bonds to the sub-
strates 64 and 72 and thus affixes the absorbent partic-
ulate polymer material 66 and 74 to the substrates 64
and 72. Thus, in accordance with certain embodiments,
the thermoplastic adhesive material 68 and 76 immobi-
lizes the absorbent particulate polymer material 66 and
74 when wet. Some thermoplastic adhesive materials
will also penetrate into both the absorbent particulate pol-
ymer material 66 and 74 and the substrates 64 and 72,
thus providing for further immobilization and affixation.
Of course, while the thermoplastic adhesive materials
disclosed herein provide a much improved wet immobi-
lization (i.e., immobilization of absorbent material when
the article is wet or at least partially loaded), these ther-
moplastic adhesive materials may also provide a very
good immobilization of absorbent material when the ab-
sorbent core 14 is dry. The thermoplastic adhesive ma-
terial 68 and 76 may also be referred to as a hot melt
adhesive.
[0065] In accordance with certain embodiments, the
thermoplastic adhesive material 68 and 76 may com-
prise, in its entirety, a single thermoplastic polymer or a
blend of thermoplastic polymers, having a softening
point, as determined by the ASTM Method D-36-95 "Ring
and Ball", in the range between 50° C. and 300° C., or
alternatively the thermoplastic adhesive material may be
a hot melt adhesive comprising at least one thermoplastic
polymer in combination with other thermoplastic diluents
such as tackifying resins, plasticizers and additives such
as antioxidants. In certain embodiments, the thermoplas-
tic polymer may have a molecular weight (Mw) of more
than 10,000 and a glass transition temperature (Tg) usu-
ally below room temperature or -6° C.>Tg<16° C. In cer-
tain embodiments, typical concentrations of the polymer
in a hot melt are in the range of about 20 to about 40%
by weight. In certain embodiments, thermoplastic poly-
mers may be water insensitive. Exemplary polymers are
(styrenic) block copolymers including A-B-A triblock
structures, A-B diblock structures and (A-B)n radial block
copolymer structures wherein the A blocks are non-elas-
tomeric polymer blocks, typically comprising polystyrene,
and the B blocks are unsaturated conjugated diene or
(partly) hydrogenated versions of such. The B block is
typically isoprene, butadiene, ethylene/butylene (hydro-
genated butadiene), ethylene/propylene (hydrogenated
isoprene), and mixtures thereof.
[0066] Other suitable thermoplastic polymers that may
be employed are metallocene polyolefins, which are eth-
ylene polymers prepared using single-site or metal-

locene catalysts. Therein, at least one comonomer can
be polymerized with ethylene to make a copolymer, ter-
polymer or higher order polymer. Also applicable are
amorphous polyolefins or amorphous polyalphaolefins
(APAO) which are homopolymers, copolymers or terpol-
ymers of C2 to C8 alpha olefins.
[0067] In exemplary embodiments, the tackifying resin
may have a Mw below 5,000 and a Tg usually above
room temperature, typical concentrations of the resin in
a hot melt are in the range of about 30 to about 60%, and
the plasticizer has a low Mw of typically less than 1,000
and a Tg below room temperature, with a typical concen-
tration of about 0 to about 15%.
[0068] In certain embodiments, the thermoplastic ad-
hesive material 68 and 76 is present in the form of fibers.
In some embodiments, the fibers may have an average
thickness of about 1 to about 50 micrometers or about 1
to about 35 micrometers and an average length of about
5 mm to about 50 mm or about 5 mm to about 30 mm.
To improve the adhesion of the thermoplastic adhesive
material 68 and 76 to the substrates 64 and 72 or to any
other layer, in particular any other nonwoven layer, such
layers may be pre-treated with an auxiliary adhesive.
[0069] The absorbent core 14 may also comprise an
auxiliary adhesive which is not illustrated in the figures.
The auxiliary adhesive may be deposited on the first and
second substrates 64 and 72 of the respective first and
second absorbent layers 60 and 62 before application of
the absorbent particulate polymer material 66 and 74 for
enhancing adhesion of the absorbent particulate polymer
materials 66 and 74 and the thermoplastic adhesive ma-
terial 68 and 76 to the respective substrates 64 and 72.
The auxiliary glue may also aid in immobilizing the ab-
sorbent particulate polymer material 66 and 74 and may
comprise the same thermoplastic adhesive material as
described hereinabove or may also comprise other ad-
hesives including but not limited to sprayable hot melt
adhesives, such as H.B. Fuller Co. (St. Paul, Minn.) Prod-
uct No. HL-1620-B. The auxiliary glue may be applied to
the substrates 64 and 72 in various ways. For example,
in some embodiments, the auxiliary glue may be applied
in about 0.5 to about 1 mm wide slots spaced about 0.5
to about 2 mm apart.
[0070] The cover layer 70 shown in Figure 4 may in-
clude the same material as the substrates 64 and 72, or
may include a different material. In certain embodiments,
the materials of the cover layer 70 are the nonwoven
materials, such as the materials described above as use-
ful for the substrates 64 and 72.
[0071] A printing system 130 for making an absorbent
core 14 is shown in Figure 9 and may include a first print-
ing unit 132 for forming the first absorbent layer 60 of the
absorbent core 14 and a second printing unit 134 for form-
ing the second absorbent layer 62 of the absorbent core
14.
[0072] The first printing unit 132 may include a first
auxiliary adhesive applicator 136 for applying an auxiliary
adhesive to the substrate 64, which may be a nonwoven
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web, a first rotatable support roll 140 for receiving the
substrate 64, a hopper 142 for holding absorbent partic-
ulate polymer material 66, a printing roll 144 for transfer-
ring the absorbent particulate polymer material 66 to the
substrate 64, and a thermoplastic adhesive material ap-
plicator 146 for applying the thermoplastic adhesive ma-
terial 68 to the substrate 64 and the absorbent particulate
polymer 66 material thereon.
[0073] The second printing unit 134 may include a sec-
ond auxiliary adhesive applicator 148 for applying an aux-
iliary adhesive to the second substrate 72, a second ro-
tatable support roll 152 for receiving the second substrate
72, a second hopper 154 for holding the absorbent par-
ticulate polymer material 74, a second printing roll 156
for transferring the absorbent particulate polymer mate-
rial 74 from the hopper 154 to the second substrate 72,
and a second thermoplastic adhesive material applicator
158 for applying the thermoplastic adhesive material 76
to the second substrate 72 and the absorbent particulate
polymer material 74 thereon.
[0074] The printing system 130 also includes a guide
roller 160 for guiding the formed absorbent core from a
nip 162 between the first and second rotatable support
rolls 140 and 152.
[0075] The first and second auxiliary applicators 136
and 148 and the first and second thermoplastic adhesive
material applicators 146 and 158 may be a nozzle system
which can provide a relatively thin but wide curtain of
thermoplastic adhesive material.
[0076] Turning to Figure 10, portions of the first hopper
142, first support roll 140, and first printing roll 144 are
illustrated. As also shown in Figure 13, the first rotatable
support roll 140, which has the same structure as the
second rotatable support roll 152, comprises a rotatable
drum 164 and a peripheral vented support grid 166 for
receiving the first substrate 64.
[0077] As also shown in Figure 11, the first printing roll
144, which has the same structure as the second printing
roll 156, comprises a rotatable drum 168 and a plurality
of absorbent particulate polymer material reservoirs 170
in a peripheral surface 172 of the drum 168. The reser-
voirs 170, such as shown in Figure 12, may have a variety
of shapes, including cylindrical, conical, or any other
shape. The reservoirs 170 may lead to an air passage
174 in the drum 168 and include a vented cover 176 for
holding adhesive particulate polymer material 66 in the
reservoir and preventing the adhesive particulate poly-
mer material 66 from falling or being pulled into the air
passage 174.
[0078] In operation, the printing system 130 receives
the first and second substrate 64 and 72 into the first and
second printing units 132 and 134, respectively, the first
substrate 64 is drawn by the rotating first support roll 140
past the first auxiliary adhesive applicator 136 which ap-
plies the first auxiliary adhesive to the first substrate 64
in a pattern such as described hereinabove. A vacuum
(not shown) within the first support roll 140 draws the first
substrate 64 against the vertical support grid 166 and

holds the first substrate 64 against the first support roll
140. This presents an uneven surface on the first sub-
strate 64. Due to gravity, or by using the vacuum means,
the substrate 64 will follow the contours of the uneven
surface and thereby the substrate 64 will assume a moun-
tain and valley shape. The absorbent particulate polymer
material 66 may accumulate in the valleys presented by
the substrate 64. The first support roll 140 then carries
the first substrate 64 past the rotating first printing roll
144 which transfers the absorbent particulate polymer
material 66 from the first hopper 142 to the first substrate
64 in the grid pattern 92 such as shown in Figures 5 and
6. A vacuum (not shown) in the first printing roll 144 may
hold the absorbent particulate polymer material 66 in the
reservoirs 170 until time to deliver the absorbent partic-
ulate polymer material 66 to the first substrate 64. The
vacuum may then be released or air flow through the air
passages 174 may be reversed to eject the absorbent
particulate polymer material 66 from the reservoirs and
onto the first substrate 64. The absorbent particulate pol-
ymer material 66 may accumulate in the valleys present-
ed by the substrate 64. The support roll 140 then carries
the printed first substrate 64 past the thermoplastic ad-
hesive material applicator 136 which applies the thermo-
plastic adhesive material 68 to cover the absorbent par-
ticulate polymer material 66 on the first substrate 64.
[0079] Hence, the uneven surface of the vented sup-
port grid 166 of the support rolls 140 and 152 determines
the distribution of absorbent particulate polymeric mate-
rial 66 and 74 throughout the absorbent core 14 and like-
wise determines the pattern of junction areas 96.
[0080] Meanwhile, the second rotatable support roll
draws the second substrate 72 past the second auxiliary
adhesive applicator 148 which applies an auxiliary ad-
hesive to the second substrate 72 in a pattern such as
is described hereinabove. The second rotatable support
roll 152 then carries the second substrate 72 past the
second printing roll 156 which transfers the absorbent
particulate polymer material 74 from the second hopper
154 to the second substrate 72 and deposits the absorb-
ent particulate polymer material 74 in the grid pattern 92
on the second substrate 72 in the same manner as de-
scribed with regard to the first printing unit 132 above.
The second thermoplastic adhesive material applicator
158 then applies the thermoplastic adhesive material 76
to cover the absorbent particulate polymer material 74
on the second substrate 72. The printed first and second
substrates 64 and 72 then pass through the nip 162 be-
tween the first and second support rolls 140 and 152 for
compressing the first absorbent layer 60 and second ab-
sorbent layer 62 together to form the absorbent core 14.
[0081] In some configurations, a cover layer 70 may
be placed upon the substrates 64 and 72, the absorbent
particulate polymer material 66 and 74, and the thermo-
plastic adhesive material 68 and 76. In another embod-
iment, the cover layer 70 and the respective substrate
64 and 72 may be provided from a unitary sheet of ma-
terial. The placing of the cover layer 70 onto the respec-
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tive substrate 64 and 72 may then involve the folding of
the unitary piece of material.
[0082] It is to be appreciated that various embodiments
of diapers can be manufactured according the methods
disclosed herein, such as for example, the absorbent ar-
ticles disclosed in U.S. Patent Publication No.
2008/031621A1, which is hereby incorporated by refer-
ence herein.
[0083] Although much of the present discussion is pre-
sented in the context of absorbent articles in form of dia-
pers, it is to be appreciated that absorbent articles, such
as sanitary napkins can also be assembled according
the methods and apparatuses disclosed herein. Absorb-
ent articles, such as sanitary napkins may be designed
to be worn in close proximity to the crotch of the wearer.
Such absorbent articles need to provide for fluid acqui-
sition and retention and may look aesthetically pleasing,
as well as be comfortable to wear. Examples of sanitary
napkins are provided in U.S. Patent Publication Nos.
2010/0036339; 2010/0036347; and 2010/0036349, the
disclosures of which are herein incorporated by refer-
ence. In use, sanitary napkins are stressed by a variety
of fluid handling demands. For instance, the central por-
tion of the pad may be assaulted with fluid flow that may
either be a trickle or a gush of fluid such as menstrual
fluid. If the wearer is lying down on her front or back, fluid
may have a tendency to run off of the front end or rear
end of the absorbent article. Typical absorbent articles
are approximately the same width as the crotch of the
wearer, which can be somewhat narrow. Thus, there is
potential for fluid to run off the sides of the absorbent
article and soil the wings of the absorbent article, if
present, or soil the wearer’s undergarment and/or cloth-
ing.
[0084] A woman’s crotch region can comprise many
different types of tissues. For instance, the pubic area,
labia majora, inner thigh, and anus can each have a dif-
ferent skin texture. Sanitary napkins commonly cover the
labia, portions of the crotch forward of the labia, portions
of the crotch rearward of the labia, and portions of the
crotch laterally adjacent the labia. As a woman wearing
a sanitary napkin moves, portions of the sanitary napkin
can rub up against nearby body surfaces. Given the com-
plex geometry of a woman’s crotch region and the dy-
namic geometry of a woman’s crotch as she moves, dif-
ferent portions of the woman’s crotch are exposed to dif-
ferent rubbing forces and the friction between the sanitary
napkin and wearer’s crotch can vary depending on the
location.
[0085] The moisture and chemical environments of a
woman’s crotch can also vary as a function of location.
For instance, the labia majora may be exposed to menses
and/or urine. The medial portion of the woman’s pubic
area may be exposed to perspiration. Portions adjacent
the medial area may be subjected to more moisture due
to the lack of hair and the tendency for a woman’s panty
to closely conform to the juncture of the inner thigh and
the crotch and pubic area. The area near the anus may

be exposed to more perspiration and anal leakage than
areas further away from the anus.
[0086] Given the variety of fluid handling demands
placed on different portions of an absorbent article, such
as a sanitary napkin, the different physical interactions
between portions of an absorbent article and portions of
a wearer’s body, and different moisture and chemical en-
vironments of different portions of a wearer’s crotch re-
gion, there is continuing and unaddressed need for ab-
sorbent articles having aesthetically appealing, are com-
fortable to wear, but do not compromise the performance
of the absorbent article. Sanitary napkins made with the
embossing process described herein provide an aesthet-
ically appealing surface to the body facing side of the
article while not compromising the performance of the
acquisition layer and maintaining the comfort of the article
during wearing.
[0087] As previously mentioned, the apparatuses and
methods according to the present disclosure may be uti-
lized to assemble various components of absorbent ar-
ticles. For example, Figure 14 shows a schematic view
of a converting apparatus 300 adapted to manufacture
diapers 10 having embossed topsheets 18. The method
of operation of the converting apparatus 300 may de-
scribed with reference to the various components of dia-
pers 10 described above and shown in Figures 1-8. As
described in more detail below, the converting apparatus
300 shown in Figure 14 operates to advance a continuous
topsheet web 18 in a machine direction. A liquid acqui-
sition layer 50 and an absorbent core 14 are combined
with the advancing topsheet web 18. The combined con-
tinuous topsheet web 18, liquid acquisition layer 50, and
absorbent core 14 are then advanced through the em-
bossing apparatus 340 to emboss a pattern in the con-
tinuous topsheet web 18.
[0088] As shown in Figure 14, a continuous topsheet
web 18 having a first surface 302 and an opposing sec-
ond surface 304 is combined with a liquid acquisition sys-
tem or layer 50. More particularly, the topsheet web 18
is advanced in a machine direction MD to a nip 306 de-
fined between a carrier apparatus 308 and roll 310, where
the topsheet web 18 and liquid acquisition layer 50 are
combined. Before entering the nip 306, adhesive 312
may be applied to the second surface 304 of the topsheet
web 18.
[0089] It is to be appreciated that the liquid acquisition
layer 50 may be formed in various ways before being
combined with the topsheet web 18. As discussed above,
the liquid acquisition layer 50 may include one or more
layers of material. For example, as shown in Figure 14,
the liquid acquisition layer 50 has a first surface 324 and
an opposing second surface 326 and may include a first
acquisition layer 52 and a second acquisition layer 54,
wherein adhesive 314 is applied to the first acquisition
layer 52 before being combined with the second acqui-
sition layer 54. The liquid acquisition layer 50 may also
advance through a nip 316 between rolls 318, 320 before
advancing to the carrier apparatus 306. As shown in Fig-
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ure 14, the acquisition layer 50 may be cut into discrete
lengths by a knife roll 322 on the carrier apparatus 308
before being combined with the topsheet web 18.
[0090] The carrier apparatus 308 and the knife roll 322
may utilize a cut and slip technique to space sequential
discrete lengths of the acquisition layer 50 about the car-
rier apparatus 308. A cut and slip technique is an oper-
ation for achieving spacing between discrete compo-
nents. An example operation for achieving spacing be-
tween discrete components is disclosed in U.S. Pat. No.
5,702,551, which is incorporated by reference herein.
Other types of operations and equipment that may be
used to cut and space discrete lengths of components
are disclosed in U.S. Pat. Nos. 6,620,276; 6,811,019;
and 7,587,966, which are incorporated by reference
herein in their entireties. The discrete lengths of acquisi-
tion layer 50 are then combined with the topsheet web
18 at nip 306. In particular, the first surface 324 of the
acquisition layer 50 may be adhered to the second sur-
face 304 of the topsheet web 18 at nip 306. Although the
acquisition layer 50 is shown in Figure 14 as being cut
into discrete lengths before being combined with the top-
sheet web 18, it is to be appreciated that in some em-
bodiments a continuous length of acquisition layer 50
may be combined with the topsheet web 18.
[0091] From the nip 306, the combined topsheet web
18 and liquid acquisition layer 50 advance in the machine
direction MD to a nip 328 defined between a carrier ap-
paratus 330 and roll 332, where the topsheet web 18 and
acquisition layer are combined with an absorbent core
14. Before entering the nip 328, adhesive 333 may be
applied to the second surface 304 of the acquisition layer
50 and/or topsheet web 18.
[0092] It is to be appreciated that the absorbent core
14 may be formed in various ways before being combined
with the topsheet web 18 and acquisition layer 50. For
example, as shown in Figure 14, the absorbent core 14
has a first surface 334 and an opposing second surface
336 and may be formed in accordance with the process
description provided above with reference to Figures
9-13. As such, the absorbent core may include various
components discussed above with reference to Figures
1-8, such as a first absorbent layer 60 and a second ab-
sorbent layer 62, wherein the first absorbent layer 60 of
the absorbent core 14 may include a substrate 64, an
absorbent particular polymer material 66 on the substrate
64, and a thermoplastic composition 68 on the absorbent
particulate polymer material 66. And the second absorb-
ent layer 62 of the absorbent core 14 may include a sub-
strate 72, an absorbent particulate polymer material 74
on the second substrate 72, and a thermoplastic compo-
sition 66 on the absorbent particulate polymer material
74. As such, with reference to Figures 2 and 14, the sub-
strate 72 may define the first surface 334 of the absorbent
core 14, and the substrate 64 may define the second
surface 336 of the absorbent core 14. As shown in Figure
14, the absorbent core 14 may also be cut into discrete
lengths by a knife roll 338 on the carrier apparatus 330

before being combined with the acquisition layer 50 and
topsheet web 18.
[0093] The carrier apparatus 330 and the knife roll 338
may utilize a cut and slip technique to space sequential
discrete lengths of the absorbent core 14 about the carrier
apparatus 330. A cut and slip technique is an operation
for achieving spacing between discrete components. An
example operation for achieving spacing between dis-
crete components is disclosed in U.S. Pat. No.
5,702,551, which is incorporated by reference herein.
Other types of operations and equipment that may be
used to cut and space discrete lengths of components
are disclosed in U.S. Pat. Nos. 6,620,276; 6,811,019;
and 7,587,966, which are incorporated by reference
herein in their entireties. The discrete lengths of absorb-
ent core 14 are then combined the acquisition layer 50
and topsheet web 18 at nip 328. In particular, the first
surface 334 of the absorbent core 14 may be adhered to
the second surface 326 of the acquisition layer 50 at nip
328. Although the absorbent core 14 is shown in Figure
14 as being cut into discrete lengths before being com-
bined with the acquisition layer 50 and topsheet web 18,
it is to be appreciated that in some embodiments a con-
tinuous length of absorbent core 14 may be combined
with the acquisition layer 50 and topsheet web 18.
[0094] From the nip 328, the combined topsheet web
18, acquisition layer 50, and absorbent core 14 advance
in the machine direction MD to an embossing apparatus
340, where a pattern is embossed into the topsheet web
18. The embossing apparatus may include an embossing
nip 342 defined between a patterned embossing roll 344
and an anvil roll 346. As shown in Figure 14, the combined
topsheet web 18, acquisition layer 50, and absorbent
core 14 advance in the machine direction MD through
the embossing nip 342 such that the outer surface of the
patterned embossing roll 344 engages the first surface
302 of the topsheet web and the outer surface of the anvil
roll engages the second surface 336 of the absorbent
core 14. The topsheet web 18, acquisition layer 50, and
absorbent core 14 are compressed while advancing
through the embossing nip 342, and the embossing roll
344 embosses a pattern of embossments into the top-
sheet web 18. It is to be appreciated that the topsheet
web 18, acquisition layer 50, and absorbent core 14 can
be combined with other absorbent article components as
described above in an assembly process, such as for
example, a backsheet, fastening components, leg cuffs,
and elasticated features.
[0095] It is to be appreciated that the embossing ap-
paratus can be configured in various ways. In some em-
bodiments, one or both the patterned embossing roll 344
and the anvil roll 346 may be heated. For example, in
some embodiments, the patterned embossing roll 344 is
heated to a surface temperature of 160° C. In some em-
bodiments, the patterned embossing roll 344 and the an-
vil roll 346 have the same diameters and rotate at the
same speeds. It should also be appreciated that the pat-
terned embossing roll 344 and the anvil roll 346 may be
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made of various types of materials, wherein the patterned
embossing roll 344 and the anvil roll 346 are made from
the same or different types of materials. For example, in
some embodiments, both the patterned embossing roll
344 and the anvil roll 346 are made from D2 tool steel.
In addition, the embossing apparatus may be configured
such that the patterned embossing roll includes an em-
bossing pattern on the outer surface and the anvil roll
includes a smooth outer surface.
[0096] It is to be appreciated that the embossing ap-
paratus can be configured to emboss various types of
patterns in the topsheet 18. As such, the outer surface
of the patterned embossing roll 344 can be configured
with various types of embossing elements (or protru-
sions) in the form of nubs and/or ridges that compress
and/or deform the topsheet 18 and other components
passing through the embossing nip 342.
[0097] As used herein, the term "discrete" with refer-
ence to embossing elements means that the embossing
element (which may be interchangeably referred to here-
in as an embossing protrusion or protuberance) is not
contiguous with another embossing element, but rather
is separated from all other embossing elements by some
distance. Although discrete embossing elements can be
any size or shape, in some embodiments, the embossing
elements are circular or oval in cross-section at their dis-
tal end (i.e. the end farthest away from the surface from
which the embossing element extends). If generally cir-
cular in cross-section, the discrete embossing elements
may have a diameter at their distal end of less than about
15 mm, less than about 7.5 mm, less than about 5.0 mm,
less than about 3.0 mm, less than about 1.0 mm, between
about 1.0 mm and about 15 mm, or any number within
this range. In embodiments wherein the discrete emboss-
ing elements are non-circular, the discrete embossing
elements may have a major length dimension (i.e. the
longest dimension at the distal end parallel to the surface
from which the embossing element extends) and a minor
length dimension (i.e. the shortest dimension at the distal
end parallel to the surface from which the embossing
element extends). The dimensions set forth above with
regard to the diameter of the distal end of generally cir-
cular discrete embossing elements are applicable to the
major length at the distal end of non-circular discrete em-
bossing elements. Further, in such cases, in order to not
be considered linear, the discrete embossing elements
will have a ratio of the major length to the minor length
dimension of less than about 3.5:1, less than about 3:1,
less than about 2.5:1, between about 3.5:1 and about
1:1, or any ratio within the range.
[0098] Embossing elements act on a substrate to cre-
ate correspondingly shaped embossments in the sub-
strate. As used herein, the term "discrete" with reference
to embossments means that the embossment (which
may be interchangeably referred to herein as an indented
region) is not contiguous with another embossment, but
rather is separated from all other embossments by some
distance. As shown in Figures 15 and 16, for example,

discrete embossments (indented regions) 352 are sep-
arated from each other by unembossed regions (un-
indented regions) 354.
[0099] In some embodiments, the embossing ele-
ments may include an average height of about 7000 mm.
Other embodiments may have embossing elements hav-
ing heights greater than about 3000 mm, for example,
greater than about 2000 mm, greater than about 1000
mm or any individual number within this range.
[0100] As used herein, the term "continuous" refers to
an embossing pattern including an embossing element
that extends continuously along at least one path without
a break or interruption. That is, one can trace along the
entirety of the continuous embossing pattern without ever
having to cross a break or interruption in the pattern.
[0101] As used herein, the term "linear" as it refers to
embossing elements means that embossing elements
that have a length and a width, wherein the ratio of the
length to the width is as least about 4:1, at least about
5:1 or at least about 10:1. Further, a linear element could
be continuous, as described herein. Thus, the length
would generally correspond to the length of the centerline
of the outline of the shape formed by the linear embossing
elements as opposed to a distance bisecting or otherwise
cutting across a portion of the shape. In certain embod-
iments, it may be desirable that the width of the linear
embossing element be less than about 15.0 mm, less
than about 7.5 mm, less than about 5.0 mm, less than
about 2.5 mm, less than about 1.0 mm, between about
1.0 mm and about 15.0 mm, or any number within this
range.
[0102] The term linear does not require that the em-
bossing element be of any particular shape, other than
set forth herein, and it is contemplated that such linear
embossing elements can include generally straight lines
or curved lines or combinations thereof. In addition, a
"linear" element need not be uniform in width and/or
height. (For the purposes of this application, the width
measurement used to determine the length to width ratio
is the widest (or largest width measurement) taken along
the length of the embossing element.) Further, the linear
embossing elements can form patterns and/or shapes
that repeat or do not repeat. Thus, the pattern, if any,
formed by the linear embossing elements can be regular
or non-regular, as desired.
[0103] The pattern could include linear embossing el-
ements in addition to the discrete and/or non-discrete
embossing elements. More specifically, the linear em-
bossing elements may have a length L to width W ratio
that is as least about 4:1, at least about 5:1 or at least
about 10:1. Although the length L and width W of the
linear embossing elements can be any suitable number,
in certain embodiments, it may be desirable that the width
W of the linear embossing element be less than about
15 mm, less than about 7.5 mm, less than about 5.0 mm,
less than about 2.5 mm, less than about 1.0 mm, between
about 1.0 mm and about 15 mm, or any number within
this range.
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[0104] As noted above, the term linear does not require
that the embossing element be of any particular shape
and it is contemplated that such linear embossing ele-
ments can include generally straight lines or curved lines
or combinations thereof. Also, as stated above, linear
element need not be uniform in width W. A few non-lim-
iting examples of various different possible linear em-
bossing elements with non-uniform widths are also pos-
sible.
[0105] The linear embossing elements can form pat-
terns and/or shapes that repeat or do not repeat. The
linear embossing elements may be shaped such that they
include an enclosed or at least partially enclosed region.
It may also be desirable to design the discrete embossing
elements such that the total area of the area of the distal
ends of all of the discrete embossing elements is less
than about 25%, less than about 20%, less than about
15%, less than about 13%, less than about 12.5%, less
than about 10%, less than about 5% or even less than
about 2.5% of the total planar projected area defined by
the smallest rectangle that can surround the combined
embossing pattern for a single absorbent article.
[0106] The combined embossing pattern can include
a repeating pattern of embossing elements (e.g. linear
and/or discrete). The combined embossing pattern can
be repeated from absorbent article to absorbent article
on a production line.
[0107] To calculate a total area value for the distal ends
of any particular type of embossing element or elements
the individual area of each of the distal ends, is measured.
The total area value is the sum of the individual areas
measured. One suitable method for obtaining the area
measurements is by using computer aided drafting soft-
ware, such as AUTOCAD 2004.
[0108] It may be desirable that the total area of the
distal ends of the embossing element (e.g. linear and/or
discrete) in any combined embossing pattern is a certain
area or less. For example, it may be desirable that the
total area of the distal ends of the linear embossing ele-
ments is less than about 10 cm2, less than about 7.5
cm2, less than about 5.0 cm2, less than about 3.0 cm2
or less than about 2.5 cm2.
[0109] As shown in Figure 15, the resulting embossed
topsheet 18 may have embossments (indentations) 352
with various average embossment depths 356. For ex-
ample, in some embodiments, the average embossment
depth 356 may be at least about 650 mm. Other embod-
iments may have embossments 352 with embossment
depths 356 greater than 1000 mm, greater than about
1250 mm, greater than about 1450 mm, at least about
1550 mm, at least about 1800 mm, at least about 2000
mm, at least about 3000 mm, at least about 4000 mm,
between about 650 mm and about 4000 mm or any indi-
vidual number within this range. The average emboss-
ment depth may be measured by the Embossment Depth
Test Method using a GFM MikroCAD optical profiler in-
strument, as described in the nonprovisional U.S. patent
application entitled, "Disposable Absorbent Articles with

an Embossed Topsheet," filed on March 14, 2011, and
identified by attorney docket number 12030, which is in-
corporated by reference herein.
[0110] With continued reference to Figure 15, the em-
bossing apparatus may also be configured to operate
with various different nip pressures and embossment
depths that may result in compression of different com-
ponents while passing through the embossing nip 342.
Depending on the absorbent core construction, it may
also be desirable to avoid tearing or otherwise rupturing
the substrate 72 and/or substrate 64 of the absorbent
core 14 while passing through the embossing nip 342.
The embossing apparatus may also be configured to
avoid tearing or otherwise rupturing the topsheet 18.
[0111] In some embodiments as the topsheet web 18,
acquisition layer 50, and absorbent core 14 advance
through the embossing nip 342, the topsheet 18 and the
acquisition layer 50 are deformed by the embossing el-
ements 350 on the patterned embossing roll 344, while
the absorbent core 14 is not deformed by the embossing
elements 350. For example, as shown in Figure 15, as
the topsheet web 18, acquisition layer 50, and absorbent
core 14 advance through the embossing nip 342, the
topsheet 18, first acquisition layer 52, and second acqui-
sition layer 54 are deformed by the embossing elements
350 on the patterned embossing roll 344, while the ab-
sorbent core 14 is not deformed by the embossing ele-
ments. In some embodiments, as the topsheet web 18,
acquisition layer 50, and absorbent core 14 advance
through the embossing nip 342, the topsheet 18 and the
first acquisition layer 52 are deformed by the embossing
pattern on the patterned embossing roll 344, while the
absorbent core 14 and the second acquisition layer 54
are not deformed by the embossing pattern.
[0112] As previously mentioned, the embossing appa-
ratus may be configured to avoid tearing or otherwise
rupturing components passing through the embossing
nip 342. In some embodiments, the embossing appara-
tus may be configured to avoid the exerting pressures
on the components that may result in thermally bonding
fibers of various components, such as for example, fibers
of a nonwoven topsheet web 18. It should also be appre-
ciated that various components may not be permanently
deformed and/or compressed after passing through the
embossing nip 342. For example, as shown in Figure 15,
the topsheet 18, first acquisition layer 52, and second
acquisition layer are all deformed and/or compressed
while passing through the embossing nip 342. However,
the degree of compression in the topsheet 18 and first
acquisition layer 52 is lessened after advancing from the
embossing nip 342, while the compression of the second
acquisition layer 54 is substantially entirely removed.
[0113] In some embodiments after advancing from the
embossing nip 342, such as shown in Figures 15 and 16,
the topsheet 18 includes discrete embossments (discrete
indentations) 352 having a depth 356. The depth 356 of
the embossments 352 in the topsheet 18 may be greater
than the caliper 357 of the topsheet 18. The first acqui-
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sition layer 52 may also include embossments 358 hav-
ing a depth 360. The depth 360 of the embossments 358
in the first acquisition layer 52 may be the same as or
less than the depth 356 of the embossments 352 in the
topsheet 18. In embodiments where the topsheet 18 and
liquid acquisition layer 50 pass through the embossing
nip 342 at the same time, the embossments 358 in the
first acquisition layer 52 may have corresponding loca-
tions, shapes, and/or sizes with the embossments 352
in the topsheet 18.
[0114] It is to be appreciated that combined embossed
topsheet 18, liquid acquisition layer 50, and absorbent
core 14 may be combined with other components, such
as for example, backsheet webs, leg cuffs, ears, side,
panels, leg cuffs, and/or fastening elements, to produce
an absorbent article such as described above.

Claims

1. A process for assembling disposable absorbent ar-
ticles, each absorbent article (10) comprising a chas-
sis (12) having a first waist region (30) longitudinally
opposed to a second waist region (32), and having
a longitudinal axis (36) and a lateral axis (38), the
chassis (12) comprising: a topsheet (18), a back-
sheet (20), and a liquid acquisition layer (50) and a
substantially cellulose free absorbent core (14) dis-
posed between the topsheet (18) and the backsheet
(20), the process comprising the steps of:

advancing a continuous topsheet web (18) hav-
ing a first surface (302) and an opposing second
surface (304) in a machine direction;
combining a liquid acquisition layer (50) with the
continuous topsheet web (18), wherein the liquid
acquisition layer (50) includes a first surface
(324) and an opposing second surface (326),
and wherein the first surface (324) of the liquid
acquisition layer (50) is positioned in a facing
relationship with the second surface (304) of the
continuous topsheet web (18);
combining an absorbent core (14) with the liquid
acquisition layer (50), wherein the absorbent
core (14) includes a first surface (334) and an
opposing second surface (336), and wherein the
first surface (334) of the absorbent core (14) is
positioned in a facing relationship with the sec-
ond surface (326) of the liquid acquisition layer
(50);
providing an embossing nip (342) between a ro-
tating patterned embossing roll (344) and a ro-
tating anvil roll (346); and
embossing a pattern in the continuous topsheet
web (18) by advancing the combined continuous
topsheet web (18), liquid acquisition layer (50),
and absorbent core (14) through the embossing
nip (342), wherein the rotating patterned em-

bossing roll (344) contacts the first surface (302)
of the continuous topsheet web (18), and where-
in the rotating anvil roll (346) contacts the sec-
ond surface (336) of the absorbent core (14),
characterized in that the process further com-
prises the step of deforming the continuous top-
sheet web (18) and liquid acquisition layer (50)
without embossing the absorbent core (14)
while advancing the combined continuous top-
sheet web, liquid acquisition layer, and absorb-
ent core through the embossing nip (342).

2. The process of claim 1, wherein the step of combin-
ing a liquid acquisition layer (50) with the continuous
topsheet web (18) further comprises the operation
of applying adhesive (312) to the second surface
(304) of the continuous topsheet web (18).

3. The process according to any of the preceding
claims, wherein the step of combining an absorbent
core (14) with the liquid acquisition layer (50) further
comprises the operation of applying adhesive (333)
to the second surface (326) of the liquid acquisition
layer (50).

4. The process according to any of the preceding
claims, further comprising the step of: combining a
continuous backsheet web with the combined con-
tinuous topsheet web (18), liquid acquisition layer
(50), and absorbent core exiting (14) the embossing
nip (342).

5. The process according to any of the preceding
claims, further comprising the step of heating the pat-
terned embossing roll (344).

6. The process according to any of the preceding
claims, wherein the liquid acquisition layer (50) com-
prises an upper acquisition layer (52) and a lower
acquisition layer (54), wherein the upper acquisition
layer (52) defines the first surface of the liquid ac-
quisition layer (50) and the lower acquisition layer
(54) defines the second surface of the liquid acqui-
sition layer (50).

7. The process of claim 6, wherein the step of emboss-
ing further comprises embossing the upper acquisi-
tion layer without deforming the lower acquisition lay-
er.

Patentansprüche

1. Verfahren zum Zusammenfügen von Einweg-Ab-
sorptionsartikeln, wobei jeder Absorptionsartikel
(10) eine Trägereinheit (12) mit einem ersten Tail-
lenbereich (30), der in Längsrichtung einem zweiten
Taillenbereich (32) gegenüberliegt und mit einer
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Längsachse (36) und einer Querachse (38), um-
fasst, wobei die Trägereinheit (12) Folgendes um-
fasst: eine Deckschicht (18), eine Rückseitenschicht
(20) und eine Flüssigkeitsaufnahmeschicht (50) und
einen im Wesentlichen cellulosefreien Absorptions-
kern (14), der zwischen derDeckschicht (18) und der
Rückseitenschicht (20) angeordnet ist, wobei das
Verfahren die folgenden Schritte umfasst:

Befördern einer durchgehenden Deckschicht-
bahn (18) mit einer ersten Oberfläche (302) und
einer gegenüberliegenden zweiten Oberfläche
(304) in einer Maschinenlaufrichtung;
Kombinieren einer Flüssigkeitsaufnahme-
schicht (50) mit der durchgehenden Deck-
schichtbahn (18), wobei die Flüssigkeitsaufnah-
meschicht (50) eine erste Oberfläche (324) und
eine gegenüberliegende zweite Oberfläche
(326) aufweist, und wobei die erste Oberfläche
(324) der Flüssigkeitsaufnahmeschicht (50) in
einer der zweiten Oberfläche (304) der durch-
gehenden Deckschichtbahn (18) zugewandten
Beziehung angeordnet ist;
Kombinieren eines Absorptionskerns (14) mit
der
Flüssigkeitsaufnahmeschicht (50), wobei der
Absorptionskern (14) eine erste Oberfläche
(334) und eine gegenüberliegende zweite Ober-
fläche (336) aufweist, und wobei die erste Ober-
fläche (334) des Absorptionskerns (14) in einer
zur zweiten Oberfläche (326) der Flüssigkeits-
aufnahmeschicht (50) zugewandten Beziehung
angeordnet ist;
Bereitstellen eines Prägewalzenspalts (342)
zwischen einer sich drehenden gemusterten
Prägewalze (344) und einer sich drehenden
Ambosswalze (346); und
Prägen eines Musters in die durchgehende
Deckschichtbahn (18) durch Befördern der kom-
binierten durchgehendenDeckschichtbahn
(18), der Flüssigkeitsaufnahmeschicht (50) und
des Absorptionskerns (14) durch den Prägewal-
zenspalt (342), wobei die sich drehende gemus-
terte Prägewalze (344) mit der ersten Oberflä-
che (302) der durchgehenden Deckschichtbahn
(18) in Kontakt kommt, und wobei die sich dre-
hende Ambosswalze (346) mit der zweiten
Oberfläche (336) des Absorptionskerns (14) in
Kontakt kommt,
dadurch gekennzeichnet, dass das Verfahren
ferner den Schritt des Verformens der durchge-
henden Deckschichtbahn (18) und der Flüssig-
keitsaufnahmeschicht (50), ohne den Absorpti-
onskern (14) zu prägen, umfasst, während die
durchgehende Deckschichtbahn, die Flüssig-
keitsaufnahmeschicht und der Absorptionskern,
die miteinander verbunden sind, durch den Prä-
gewalzenspalt (342) befördert werden.

2. Verfahren nach Anspruch 1, wobei der Schritt des
Kombinierens einer Flüssigkeitsaufnahmeschicht
(50) mit der durchgehenden Deckschichtbahn (18)
ferner den Vorgang des Aufbringens von Klebstoff
(312) auf die zweite Oberfläche (304) der durchge-
henden Deckschichtbahn (18) umfasst.

3. Verfahren nach einem der vorstehenden Ansprüche,
wobei der Schritt des Kombinierens eines Absorpti-
onskerns (14) mit der Flüssigkeitsaufnahmeschicht
(50) ferner den Vorgang des Aufbringens von Kleb-
stoff (333) auf die zweite Oberfläche (326) der Flüs-
sigkeitsaufnahmeschicht (50) umfasst.

4. Verfahren nach einem der vorstehenden Ansprüche,
das ferner den Schritt des Kombinierens einer durch-
gehenden Rückseitenschichtbahn mit der kombi-
nierten durchgehenden Deckschichtbahn (18), der
Flüssigkeitsaufnahmeschicht (50) und dem Absorp-
tionskern (14), die aus dem Prägewalzenspalt (342)
austreten (14), umfasst.

5. Verfahren nach einem der vorstehenden Ansprüche,
das ferner den Schritt des Erwärmens der gemus-
terten Prägewalze (344) umfasst.

6. Verfahren nach einem der vorstehenden Ansprüche,
wobei die Flüssigkeitsaufnahmeschicht (50) eine
obere Aufnahmeschicht (52) und eine untere Auf-
nahmeschicht (54) umfasst, wobei die obere Auf-
nahmeschicht (52) die erste Oberfläche der Flüssig-
keitsaufnahmeschicht (50) definiert und die untere
Aufnahmeschicht (54) die zweite Oberfläche der
Flüssigkeitsaufnahmeschicht (50) definiert.

7. Verfahren nach Anspruch 6, wobei der Schritt des
Prägens ferner das Prägen der oberen Aufnahme-
schicht ohne das Verformen der unteren Aufnahme-
schicht umfasst.

Revendications

1. Procédé d’assemblage d’articles absorbants jeta-
bles, chaque article absorbant (10) comprenant un
châssis (12) possédant une première région de cein-
ture (30) longitudinalement opposée à une deuxiè-
me région de ceinture (32), et possédant un axe lon-
gitudinal (36) et un axe latéral (38), le châssis (12)
comprenant : une feuille de dessus (18), une feuille
de fond (20) et une couche de recueil de liquide (50)
et une âme absorbante essentiellement exempte de
cellulose (14) disposée entre la feuille de dessus (18)
et la feuille de fond (20), le procédé comprenant les
étapes consistant à :

faire avancer une nappe continue de feuille de
dessus (18) possédant une première surface
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(302) et une deuxième surface opposée (304)
dans une direction de la machine ;
combiner une couche de recueil de liquide (50)
avec la nappe continue de feuille de dessus (18),
dans lequel la couche de recueil de liquide (50)
inclut une première surface (324) et une deuxiè-
me surface opposée (326), et dans lequel la pre-
mière surface (324) de la couche de recueil de
liquide (50) est positionnée dans une relation
faisant face à la deuxième surface (304) de la
nappe continue de feuille de dessus (18) ;
combiner une âme absorbante (14) avec la cou-
che de recueil de liquide (50), dans lequel l’âme
absorbante (14) inclut une première surface
(334) et une deuxième surface opposée (336),
et dans lequel la première surface (334) de l’âme
absorbante (14) est positionnée dans une rela-
tion faisant face avec la deuxième surface (326)
de la couche de recueil de liquide (50) ;
fournir une ligne de contact de gaufrage (342)
entre un rouleau gaufreur à motif en rotation
(344) et un contre-rouleau en rotation (346) ; et
gaufrer un motif dans la nappe continue de
feuille de dessus (18) en faisant avancer la com-
binaison de nappe continue de feuille de dessus
(18), couche de recueil de liquide (50) et âme
absorbante (14) à travers la ligne de contact de
gaufrage (342), dans lequel le rouleau gaufreur
à motif en rotation (344) vient en contact avec
la première surface (302) de la nappe continue
de feuille de dessus (18), et dans lequel le con-
tre-rouleau en rotation (346) vient en contact
avec la deuxième surface (336) de l’âme absor-
bante (14),
caractérisé en ce que le procédé comprend en
outre l’étape consistant à déformer la nappe
continue de feuille de dessus (18) et la couche
de recueil de liquide (50) sans gaufrer l’âme ab-
sorbante (14) tout en faisant avancer la combi-
naison constituée de la nappe continue de feuille
de dessus, la couche de recueil de liquide et
l’âme absorbante, à travers la ligne de contact
de gaufrage (342).

2. Procédé selon la revendication 1, dans lequel l’étape
de combinaison d’une couche de recueil de liquide
(50) avec la nappe continue de feuille de dessus (18)
comprend en outre l’opération d’application d’adhé-
sif (312) sur la deuxième surface (304) de la nappe
continue de feuille de dessus (18).

3. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’étape de combinaison de
l’âme absorbante (14) avec la couche de recueil de
liquide (50) comprend en outre l’opération d’applica-
tion d’adhésif (333) sur la deuxième surface (326)
de la couche de recueil de liquide (50).

4. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre l’étape de com-
binaison d’une nappe continue de feuille de fond
avec la combinaison de nappe continue de feuille de
dessus (18), couche de recueil de liquide (50) et âme
absorbante (14) quittant la ligne de contact de gau-
frage (342).

5. Procédé selon l’une quelconque des revendications
précédentes, comprenant en outre l’étape consis-
tant à chauffer le rouleau gaufreur à motif (344).

6. Procédé selon l’une quelconque des revendications
précédentes, dans lequel la couche de recueil de
liquide (50) comprend une couche de recueil supé-
rieure (52) et une couche de recueil inférieure (54),
dans lequel la couche de recueil supérieure (52) dé-
finit la première surface de la couche de recueil de
liquide (50) et la couche de recueil inférieure (54)
définit la deuxième surface de la couche de recueil
de liquide (50).

7. Procédé selon la revendication 6, dans lequel l’étape
de gaufrage comprend en outre le gaufrage de la
couche de recueil supérieure sans déformer la cou-
che de recueil inférieure.
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