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LAMINATE BONDS AND METHOD AND APPARATUS FOR BONDING SUBSTRATES
TO FORM LAMINATES

FIELD
The present disclosure relates to methods for manufacturing absorbent articles, and more
particularly, to apparatuses and methods for bonding substrates that may be used as components

of absorbent articles.

BACKGROUND

Along an assembly line, various types of disposable absorbent articles, such as diapers,
sanitary napkins, and pant liners, may be assembled by adding components to and otherwise
modifying advancing, continuous webs of material. Webs of material and component parts used
to manufacture diapers may include: backsheets, topsheets, absorbent cores, front and/or back ears,
fastener components, and various types of elastic webs and components such as leg elastics, barrier
leg cuff elastics, and waist elastics. Webs of material and component parts used to manufacture
sanitary napkins and/or panty liners may include: backsheets, topsheets, secondary topsheets,
absorbent core components, release paper wrappers, and the like. 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 absorbent articles. The absorbent articles may also sometimes
be folded and/or individually wrapped.

When manufacturing absorbent articles, various components and/or advancing webs of
material may be bonded together in various ways, such as with adhesives and/or mechanical
bonding techniques. A flange-style pant diaper (an article design that uses a discrete patch attached
to either the front or back belt that serves as a hinge in the wear configuration) may require a bond
that is configured in peel that must withstand product belt forces (all elastics/full belt width) at
body temperature for sustained duration, such as for example, 8 or more hours during overnight
wear. Due to the construction of such product having a discrete patch, it can be advantageous to
use an adhesive to generate the flange bond, rather than certain mechanical means of bonding, such
as pressure, thermal conductive, thermal convective, ultrasonic, or lasers. Mechanical side
seam/flange bonding may be configured to weld or melt polymer/nonwoven layers together needs
to be incorporated into a transfer device for spacing individual patches apart. A potential solution
to such a need would be to incorporate vacuum directly into the bonding apparatus to
simultaneously control and bond the patch to the product. Such a process configuration may result

in a complex and expensive bonding apparatus that both bonds/welds and transfers a discrete patch
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at the same time. Furthermore, in order to generate sufficient strength of a seam or flange bond,
traditional bonding methods may require relatively high amounts of dwell or energy transfer time.
This results in a manufacturing configuration where the product needs to wrap a large drum, or
alternatively, may need to accumulate a web or product and slow down the web speed through a
seaming/flange bond apparatus. Such requirements as a relatively large drum or web accumulation
to slow web for increased heating/dwell may result in relatively higher production costs due to
relatively larger equipment and/or more space or production speed limitations.

A potential solution to the aforementioned issues would be to create the flange bond with
adhesive. Utilization of adhesive would allow the transfer of the flange patch and the flange bond
to occur at the same time, such as when adhesive on the patch or receiving web contacts the other
web surface. This may help eliminate the need to have long heat transfer dwell times as well as
vacuum to control the patch during the formation of the bond. However, current industry hot melt
adhesive and application approaches, however, may be insufficient to deliver flange bonds that
meet or exceed some requirements of resisting peel forces under sustained wear at body
temperature.

In addition, some bonding operations may bond substrates together with hot melt adhesives
that remain tacky even after the adhesives have cooled, and utilizing such adhesives to bond
discrete parts with other substrates can present various challenges in some types of assembly
operations. For example, in some assembly operations, a first continuous substrate may be cut into
discrete parts, such as waist bands for example. In turn, the discrete waistbands, may be bonded
with a continuous substrate, such as a topsheet. With continued reference to a waistband and
topsheet bonding operation as an example illustration, adhesive may be applied to either or both
the discrete waistband and the topsheet. When applying adhesive to the discrete waistband prior
to combining with the topsheet, applied adhesive may migrate from the waistband and contaminate
material handling equipment, such as such as knives, drums, and conveyance devices utilized to
place the waistband on the topsheet. Such contaminating adhesive may also migrate to other
substrates and components of the assembled article. Instead of applying adhesive to the waistband,
adhesive may be applied to the topsheet before combining with the waistband. As such, the
adhesive may be applied to the topsheet in discrete patches that are sized to correlate or match with
the size of the waistband. Such an operation requires very precise placement of the waistband on
the discrete patches of adhesive. Misplacement of the waistbands on the adhesive may lead to
portions of the waistbands being unbonded and may also lead to areas of exposed adhesive. In
turn, exposed adhesive that remains tacky can act to unintentionally bond other components

together. For example, in subsequent assembly operations, the combined waistband and topsheet
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may be combined with other advancing substrates and/or components to create discrete absorbent
articles that are folded and packaged. As such, the absorbent article may become bonded to itself
in the folded configuration.

Consequently, it would be beneficial to provide a method and apparatus for bonding
substrates to other substrates with adhesives applied thereto so as to bond substrates without the
negative effects associated with exposed adhesives that remain tacky during subsequent assembly
operations while also providing bonds having constructions that provide strengths to help meet
product integrity requirements including peel resistance at body temperature for sustained

durations.

SUMMARY

In one aspect, a method of bonding substrates comprises: providing a first substrate
comprising a first surface and an opposing second surface; providing a second substrate comprising
a first surface and an opposing second surface; applying a layer of substantially tackifier free
adhesive to the first surface of the second substrate to define an adherence zone; positioning the
second surface of the first substrate on the adherence zone of the second substrate; and pressing
the first substrate and the second substrate against each other in the adherence zone such to force
a first portion of the layer of the substantially tackifier free adhesive into the first substrate and a
second portion of the layer of the substantially tackifier free adhesive into the second substrate,
wherein the first portion of the layer of the substantially tackifier free adhesive penetrates through
the second surface of first substrate, wherein the second portion of the layer of the substantially
tackifier free adhesive penetrates through the first surface of the second substrate, and the second
surface of the first substrate and the first surface of the second substrate are separated from each
other by a central portion of the layer of the substantially tackifier free adhesive.

In another aspect, an absorbent article comprises: a laminate comprising: a first nonwoven
comprising a first surface and an opposing second surface; a second nonwoven comprising a first
surface and an opposing second surface; wherein the first nonwoven is bonded with the second
nonwoven in an adherence zone, wherein the adherence zone comprises a layer of substantially
tackifier free adhesive positioned between the first nonwoven and the second nonwoven; wherein
a first portion of the layer of the substantially tackifier free adhesive penetrates the second surface
of the first nonwoven; wherein a second portion of the layer of the substantially tackifier free
adhesive penetrates the first surface of the second nonwoven; and wherein the second surface of
the first nonwoven is separated from the first surface of the second nonwoven in the adherence

zone by a central portion of the layer of the substantially tackifier free adhesive, wherein a first
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4
portion of the substantially tackifier free adhesive in the first region of the adherence zone is
intermeshed with fibers between the first surface and the second surface of the second nonwoven

and intermeshed with fibers between the first surface and the second surface of the first nonwoven.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1A is a partially cut away plan view of an absorbent article in the form of a taped
diaper that may include one or more substrates bonded in accordance with the present disclosure
with the portion of the diaper that faces away from a wearer oriented towards the viewer.

Figure 1B is a plan view of the absorbent article of Figure 1A that may include one or more
substrates bonded in accordance with the present disclosure with the portion of the diaper that faces
toward a wearer oriented towards the viewer.

Figure 2A is a front perspective view of an absorbent article that may include one or more
substrates bonded in accordance with the present disclosure.

Figure 2B is a front view of the absorbent article of Figure 2A.

Figure 2C is a rear view of the absorbent article of Figure 2A.

Figure 3 is a schematic side view of an apparatus for assembling a laminate with a
substantially tackifier free adhesive.

Figure 4 is a left side view of an apparatus for assembling a laminate with a substantially
tackifier free adhesive.

Figure 5A is a side view of a first configuration of an advancing first substrate, second
substrate, adherence zones, and laminate taken along the sectional line SA-5A of Figure 4.

Figure 5B is a side view of a second configuration of advancing first substrates, second
substrate, adherence zones, and laminate taken along the sectional line 5B-5B of Figure 4.

Figure 5C is a side view of a third configuration of advancing first substrates, second
substrates, adherence zones, and laminate taken along the sectional line SC-5C of Figure 4.

Figure 6 is a left side view of an apparatus for assembling a laminate with a substantially
tackifier free adhesive.

Figure 7A is a side view of a first configuration of an advancing first substrate, second
substrate, adherence zones, and laminate taken along the sectional line 7A-7A of Figure 6.

Figure 7B is a side view of a second configuration of advancing first substrates, second
substrate, adherence zones, and laminate taken along the sectional line 7B-7B of Figure 6.

Figure 8 is a schematic illustration of a diaper pant assembly process with elastomeric

laminates.
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Figure 8A is a schematic illustration of a second diaper pant assembly process with
elastomeric laminates.

Figure 9 is a detailed view of a side seam.

Figure 10 is a side view of the side seam taken along the sectional line 10-10 of Figure 9.

Figure 11 is a detailed sectional view of a bond structure between substrates taken along
lines 11-11 of Figures 4, 6, and 9.

Figure 12 is a detailed view of the bond structure of Figure 11 applied between two
nonwoven substrates.

Figure 13 is a scanning electron microscope (“SEM”) photograph of a cross sectional view
of an example bond comprising a layer of substantially tackifier free adhesive between a first
nonwoven and a second nonwoven.

Figure 14A is a detailed view of the bond structure of Figure 11 applied between two
nonwoven substrates, wherein one of the nonwoven substrates comprises a meltblown layer.

Figure 14B is a detailed view of the bond structure of Figure 11 applied between two

nonwoven substrates, wherein both of the nonwoven substrates comprise a meltblown layer.

DETAILED DESCRIPTION

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

“Absorbent article” is used herein to refer to consumer products whose primary function is
to absorb and retain soils and wastes. Absorbent articles can comprise sanitary napkins, tampons,
panty liners, interlabial devices, wound dressings, wipes, disposable diapers including taped
diapers and diaper pants, inserts for diapers with a reusable outer cover, adult incontinent diapers,
adult incontinent pads, and adult incontinent pants. The term “disposable” is used herein to
describe absorbent articles which generally are not intended to be laundered or otherwise restored
or reused as an absorbent article (e.g., they are intended to be discarded after a single use and may
also be configured to be recycled, composted or otherwise disposed of in an environmentally
compatible manner).

The term “taped diaper” (also referred to as “open diaper”) refers to disposable absorbent
articles having an initial front waist region and an initial back waist region that are not fastened,
pre-fastened, or connected to each other as packaged, prior to being applied to the wearer. A taped
diaper may be folded about the lateral centerline with the interior of one waist region in surface to
surface contact with the interior of the opposing waist region without fastening or joining the waist
regions together. Example taped diapers are disclosed in various suitable configurations U.S.

Patent Nos. 5,167,897, 5,360,420, 5,599,335, 5,643,588, 5,674,216, 5,702,551, 5,968,025,
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6,107,537, 6,118,041, 6,153,209, 6,410,129, 6,426,444, 6586652, 6,627,787, 6,617,016,
6,825,393, and 6,861,571; and U.S. Patent Publication Nos. 2013/0072887 A1; 2013/0211356 A1;
and 2013/0306226 A1, all of which are incorporated by reference herein.

The term “pant” (also referred to as “training pant”, “pre-closed diaper”, “diaper pant”,
“pant diaper”, and “pull-on diaper”) refers herein to disposable absorbent articles having a
continuous perimeter waist opening and continuous perimeter leg openings designed for infant or
adult wearers. A pant can be configured with a continuous or closed waist opening and at least
one continuous, closed, leg opening prior to the article being applied to the wearer. A pant can be
preformed or pre-fastened by various techniques including, but not limited to, joining together
portions of the article using any refastenable and/or permanent closure member (e.g., seams, heat
bonds, pressure welds, adhesives, cohesive bonds, mechanical fasteners, etc.). A pant can be
preformed anywhere along the circumference of the article in the waist region (e.g., side fastened
or seamed, front waist fastened or seamed, rear waist fastened or seamed). Example diaper pants
in various configurations are disclosed in U.S. Patent Nos. 4,940,464; 5,092,861; 5,246,433,
5,569,234; 5,897,545; 5,957,908; 6,120,487 6,120,489; 7,569,039 and U.S. Patent Publication
Nos. 2003/0233082 A1; 2005/0107764 Al, 2012/0061016 A1, 2012/0061015 A1; 2013/0255861
A1;2013/0255862 A1;2013/0255863 Al;2013/0255864 Al; and 2013/0255865 A1, all of which
are incorporated by reference herein.

The term "feminine hygiene articles" refers to disposable absorbent articles used by women
for catamenial protection. Such feminine hygiene articles may include sanitary napkins, tampons,
interlabial products, incontinence devices, and pantiliners. Non-limiting examples of panty liners
and sanitary napkins include those disclosed in U.S. Pat. Nos. 4,324,246; 4,463,045; 4,342,314,
4,556,146 4,589,876; 4,687,478; 4,950,264; 5,009,653; 5,267,992; and 6,004,893, all of which are
incorporated by reference herein.

29 CC

An “elastic,” “elastomer” or “elastomeric” refers to materials exhibiting elastic properties,
which include any material that upon application of a force to its relaxed, initial length can stretch
or elongate to an elongated length more than 10% greater than its initial length and will
substantially recover back to about its initial length upon release of the applied force.

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 affixed to the other element.

The term “substrate” is used herein to describe a material which is primarily two-

dimensional (i.e., in an XY plane) and whose thickness (in a Z direction) is relatively small (i.e.,
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1/10 or less) in comparison to its length (in an X direction) and width (in a Y direction). Non-
limiting examples of substrates include a web, layer or layers or fibrous materials, nonwovens,
films and foils such as polymeric films or metallic foils. These materials may be used alone or
may comprise two or more layers laminated together. As such, a web is a substrate.

The term “nonwoven” refers herein to a material made from continuous (long) filaments
(fibers) and/or discontinuous (short) filaments (fibers) by processes such as spunbonding,
meltblowing, carding, and the like. In some configurations, a nonwoven may comprise a polyolefin
based nonwoven, including but not limited to nonwovens having polypropylene fibers and/or
polyethylene fibers and/or bicomponent fibers comprising a polyolefin. Nonlimiting examples of
suitable fibers include spunbond, spunlaid, meltblown, spunmelt, solvent-spun, electrospun,
carded, film fibrillated, melt-film fibrillated, air-laid, dry-laid, wet-laid staple fibers, and other
nonwoven web materials formed in part or in whole of polymer fibers as known in the art, and
workable combinations thereof. Nonwovens do not have a woven or knitted filament pattern. It
is to be appreciated that nonwovens having various basis weights can be used in accordance with
the methods herein. For example, some nonwovens may have a basis weight of at least about 8
gsm, 12 gsm, 16 gsm, 20 gsm, 25 gsm, 25 gsm, 40 gsm, or 65 gsm. Some nonwovens may have
basis weight of about 8 gsm to about 65 gsm, specifically reciting all 1 gsm increments within the
above-recited ranges and all ranges formed therein or thereby.

It is to be appreciated that films having various basis weights can be used in accordance
with the methods herein. For example, some films may have a basis weight of at least about 8
gsm, 12 gsm, 16 gsm, 20 gsm, 25 gsm, 25 gsm, 40 gsm, or 60 gsm. Some films may have basis
weight of about 8 gsm to about 60 gsm, specifically reciting all 1 gsm increments within the above-
recited ranges and all ranges formed therein or thereby.

The term “machine direction” (MD) is used herein to refer to the direction of material flow
through a process. In addition, relative placement and movement of material can be described as
flowing in the machine direction through a process from upstream in the process to downstream in
the process.

The term “cross direction” (CD) is used herein to refer to a direction that is generally
perpendicular to the machine direction.

The term “tackifier free adhesive” is used herein to refer to an adhesive composition
comprising a polymer and/or a copolymer, wherein the adhesive composition if free of or devoid
of tackifiers. Examples of such tackifier free adhesives are disclosed in U.S. Patent Publication
Nos. 2019/0322900 A1; 2019/0322901 A1; 2019/0322909 A1, 2019/0321241 A1; 2019/0321242
A1;2020/0047420 A1; and 2020/0108167 A1, all of which are incorporated by reference herein.
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“Devoid of,” “free of,” and the like, as those terms are used herein, means that the adhesive
composition does not have more than trace amounts of background levels of a given material,
ingredient, or characteristic following these qualifiers; the amount of the material or ingredient
does not cause harm or irritation that consumers typically associate with the material or ingredient;
or the material or ingredient was not added to the adhesive composition intentionally. In some
applications, “devoid of” and “free of” can mean there is no measurable amount of the material or
ingredient. For example, the adhesive composition in some forms can contain no measurable
amount of a tackifier.

“Substantially tackifier free adhesive” is used herein to refer to an adhesive composition
comprising a polymer and/or a copolymer, wherein the adhesive composition comprises less than
10% tackifiers by weight. As such, a “tackifier free adhesive” is also a “substantially tackifier free
adhesive.”

The term "tackifier" means those conventional tackifier resins commonly available in the
adhesive art and industry that are used in typical hot melt adhesives. Examples of conventional
tackifier resins include aliphatic hydrocarbon resins, aromatic modified aliphatic hydrocarbon
resing, hydrogenated poly-cyclopentadiene resins, poly-cyclopentadiene resins, gum rosins, gum
rosin esters, wood rosins, wood rosin esters, tall oif rosins, tall oil rosin esters, poly-terpene,
aromatic modified poly-terpene, terpene-phenolic, aromatic modified hydrogenated poly-
cyclopentadiene resins, hydrogenated aliphatic resing, hydrogenated aliphatic aromatic resins,
hydrogenated terpene and modified terpene, and hydrogenated rosin esters.

Aspects of the present disclosure relate to methods and apparatuses for bonding substrates
used in absorbent articles, and in particular, methods and apparatuses for bonding a first substrate
together a second substrate with hot melt adhesives that are substantially tackifier free. Such
substantially tackifier free adhesives are relatively less tacky when cooled to a solid state. In
addition, substantially tackifier free adhesives may be utilized in bond constructions that provide
strengths to help meet product integrity requirements including peel resistance at body temperature
for sustained durations.

As discussed below, the first substrate comprises a first surface and an opposing second
surface, and the second substrate comprises a first surface and an opposing second surface. A layer
of substantially tackifier free adhesive may be applied to the first surface of the second substrate
to define an adherence zone. The first substrate is positioned on the adherence zone of the second
substrate to form a laminate. The substantially tackifier free adhesive is positioned between the
second surface of the first substrate and the first surface of the second substrate. In addition, the

first substrate and the second substrate may be pressed against each other in the adherence zone to
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help the substantially tackifier free adhesive to penetrate into the first substrate and the second
substrate. As discussed in more detail below, pressing the first substrate and the second substrate
against each other in the adherence zone may force a first portion of the layer of the substantially
tackifier free adhesive into the first substrate and a second portion of the layer of the substantially
tackifier free adhesive into the second substrate. However, the first portion of the layer of the
substantially tackifier free adhesive does not penetrate entirely through the thickness of the first
substrate, and the second portion of the layer of the substantially tackifier free adhesive does not
penetrate entirely through the thickness of the second substrate. In addition, a central portion of
the layer of the substantially tackifier free adhesive between the first portion and the second portion
of the layer separates the second surface of the first substrate and the first surface of the second
substrate from each other.

When the first and second substrates are configured as nonwovens, penetration of the
substantially tackifier free adhesive into the nonwovens may help strengthen bond therebetween
by enabling the substantially tackifier free adhesive to intermesh with and bond with fibers within
the nonwovens. In addition, the central zone of the layer may comprise a solid thickness of
substantially tackifier free adhesive that may be free of voids or cavity-free or least a majority may
be free of voids or cavity-free. As such, the central portion of the bond may help to carry and/or
redistribute loads exerted on the bond. Thus, a bond between substrates with such a structure may
help to provide sufficient strength to survive sustained peel forces by relying on fiber encapsulation
and cohesive strength of a solid central zone. As discussed below, a bond with such a construction
may be formed by having a layer of substantially tackifier free adhesive with a sufficient basis
weight in combination with a compressive pressure to help ensure penetration of substantially
tackifier free adhesive into the substrates sufficient to wrap fiber diameters. The compressive
pressure may also be such as to avoid penetration of the substantially tackifier free adhesive
completely through the substrates.

It is to be appreciated that the systems and methods disclosed herein are applicable to work
with various types of converting processes and/or machines, such as for example, absorbent article
manufacturing and assembly processes. The methods and apparatuses are discussed below in the
context of manufacturing diapers. And for the purposes of a specific illustration, Figures 1A and
1B show an example of an absorbent article 100 that may be assembled in accordance with the
methods and apparatuses disclosed herein. In particular, Figure 1A shows one example of a plan
view of an absorbent article 100 configured as a taped diaper 100T, with the portion of the diaper
that faces away from a wearer oriented towards the viewer. And Figure 1B shows a plan view of

the diaper 100 with the portion of the diaper that faces toward a wearer oriented towards the viewer.
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The taped diaper 100T shown in Figures 1A and 1B includes an absorbent chassis 102, first and
second rear side panels 104 and 106; and first and second front side panels 108 and 110.

As shown in Figures 1A and 1B, the diaper 100 and the chassis 102 each include a first
waist region 116, a second waist region 118, and a crotch region 119 disposed intermediate the
first and second waist regions. The first waist region 116 may be configured as a front waist region,
and the second waist region 118 may be configured as back waist region. In some configurations,
the length of each of the front waist region, back waist region, and crotch region may be 1/3 of the
length of the absorbent article 100. The absorbent article may also include a laterally extending
front waist edge 120 in the front waist region 116 and a longitudinally opposing and laterally
extending back waist edge 122 in the back waist region 118. To provide a frame of reference for
the present discussion, the diaper 100T in Figures 1A and 1B is shown with a longitudinal axis 124
and a lateral axis 126. The longitudinal axis 124 may extend through a midpoint of the front waist
edge 120 and through a midpoint of the back waist edge 122. And the lateral axis 126 may extend
through a midpoint of a first longitudinal or right side edge 128 and through a midpoint of a second
longitudinal or left side edge 130.

As shown in Figures 1A and 1B, the diaper 100 includes an inner, body facing surface 132,
and an outer, garment facing surface 134. And the chassis 102 may include a backsheet 136 and
a topsheet 138. The chassis 102 may also include an absorbent assembly 140, including an
absorbent core 142, disposed between a portion of the topsheet 138 and the backsheet 136. As
discussed in more detail below, the diaper 100 may also include other features, such as leg elastics
and/or leg cuffs, an elastic waist region, and/or flaps, e.g., side panels and/or ears, to enhance the
fits around the legs and waist of the wearer, to enhance the fit around the legs of the wearer.

As shown in Figures 1A and 1B, the periphery of the chassis 102 may be defined by the
first longitudinal side edge 128, a second longitudinal side edge 130, a first laterally extending end
edge 144 disposed in the first waist region 116, and a second laterally extending end edge 146
disposed in the second waist region 118. Both side edges 128 and 130 extend longitudinally
between the first end edge 144 and the second end edge 146. As shown in Figure 1A, the laterally
extending end edges 144 and 146 may form a portion of the laterally extending front waist edge
120 in the front waist region 116 and a portion of the longitudinally opposing and laterally
extending back waist edge 122 in the back waist region 118. The distance between the first lateral
end edge 144 and the second lateral end edge 146 may define a pitch length, PL, of the chassis
102. When the diaper 100 is worn on the lower torso of a wearer, the front waist edge 120 and the
back waist edge 122 may encircle a portion of the waist of the wearer. At the same time, the side

edges 128 and 130 may encircle at least a portion of the legs of the wearer. And the crotch region
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119 may be generally positioned between the legs of the wearer with the absorbent core 142
extending from the front waist region 116 through the crotch region 119 to the back waist region
118.

It is to also be appreciated that a portion or the whole of the diaper 100 may also be made
laterally extensible. The additional extensibility may help allow the diaper 100 to conform to the
body of a wearer during movement by the wearer. The additional extensibility may also help, for
example, the user of the diaper 100, including a chassis 102 having a particular size before
extension, to extend the front waist region 116, the back waist region 118, or both waist regions of
the diaper 100 and/or chassis 102 to provide additional body coverage for wearers of differing size,
i.e., to tailor the diaper to an individual wearer. Such extension of the waist region or regions may
give the absorbent article a generally hourglass shape, so long as the crotch region is extended to
a relatively lesser degree than the waist region or regions, and may impart a tailored appearance to
the article when it is worn.

As previously mentioned, the diaper 100 may include a backsheet 136. The backsheet 136
may also define the outer surface 134 of the chassis 102. The backsheet 136 may be impervious
to fluids (e.g., menses, urine, and/or runny feces) and may be manufactured in part from a thin
plastic film, although other flexible liquid impervious materials may also be used. The backsheet
136 may prevent the exudates absorbed and contained in the absorbent core from wetting articles
which contact the diaper 100, such as bedsheets, pajamas and undergarments. The backsheet 136
may also comprise a woven or nonwoven material, polymeric films such as thermoplastic films of
polyethylene or polypropylene, and/or a multi-layer or composite materials comprising a film and
anonwoven material (e.g., having an inner film layer and an outer nonwoven layer). The backsheet
may also comprise an elastomeric film. An example backsheet 136 may be a polyethylene film
having a thickness of from about 0.012 mm (0.5 mils) to about 0.051 mm (2.0 mils). Exemplary
polyethylene films are manufactured by Clopay Corporation of Cincinnati, Ohio, under the
designation BR-120 and BR-121 and by Tredegar Film Products of Terre Haute, Ind., under the
designation XP-39385. The backsheet 136 may also be embossed and/or matte-finished to provide
a more clothlike appearance. Further, the backsheet 136 may permit vapors to escape from the
absorbent core (i.e., the backsheet is breathable) while still preventing exudates from passing
through the backsheet 136. The size of the backsheet 136 may be dictated by the size of the
absorbent core 142 and/or particular configuration or size of the diaper 100.

Also described above, the diaper 100 may include a topsheet 138. The topsheet 138 may
also define all or part of the inner surface 132 of the chassis 102. The topsheet 138 may be

compliant, soft feeling, and non-irritating to the wearer's skin. It may be elastically stretchable in
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one or two directions. Further, the topsheet 138 may be liquid pervious, permitting liquids (e.g.,
menses, urine, and/or runny feces) to penetrate through its thickness. A topsheet 138 may be
manufactured from a wide range of materials such as woven and nonwoven materials; apertured
or hydroformed thermoplastic films; apertured nonwovens, porous foams; reticulated foams;
reticulated thermoplastic films; and thermoplastic scrims. Woven and nonwoven materials may
comprise natural fibers such as wood or cotton fibers; synthetic fibers such as polyester,
polypropylene, or polyethylene fibers; or combinations thereof. If the topsheet 138 includes fibers,
the fibers may be spunbond, carded, wet-laid, meltblown, hydroentangled, or otherwise processed
as is known in the art.

Topsheets 138 may be selected from high loft nonwoven topsheets, apertured film topsheets
and apertured nonwoven topsheets. Apertured film topsheets may be pervious to bodily exudates,
yet substantially non-absorbent, and have a reduced tendency to allow fluids to pass back through
and rewet the wearer’s skin. Exemplary apertured films may include those described in U.S. Patent
Nos. 5,628,097, 5,916,601, 6,545,197, and 6,107,539, all of which are incorporated by reference
herein.

As mentioned above, the diaper 100 may also include an absorbent assembly 140 that is
joined to the chassis 102. As shown in Figures 1A and 1B, the absorbent assembly 140 may have
a laterally extending front edge 148 in the front waist region 116 and may have a longitudinally
opposing and laterally extending back edge 150 in the back waist region 118. The absorbent
assembly may have a longitudinally extending right side edge 152 and may have a laterally
opposing and longitudinally extending left side edge 154, both absorbent assembly side edges 152
and 154 may extend longitudinally between the front edge 148 and the back edge 150. The
absorbent assembly 140 may additionally include one or more absorbent cores 142 or absorbent
core layers. The absorbent core 142 may be at least partially disposed between the topsheet 138
and the backsheet 136 and may be formed in various sizes and shapes that are compatible with the
diaper. Exemplary absorbent structures for use as the absorbent core of the present disclosure are
described in U.S. Patent Nos. 4,610,678; 4,673,402; 4,888,231; and 4,834,735, all of which are
incorporated by reference herein.

Some absorbent core embodiments may comprise fluid storage cores that contain reduced
amounts of cellulosic airfelt material. For instance, such cores may comprise less than about 40%,
30%, 20%, 10%, 5%, or even 1% of cellulosic airfelt material. Such a core may comprise primarily
absorbent gelling material in amounts of at least about 60%, 70%, 80%, 85%, 90%, 95%, or even
about 100%, where the remainder of the core comprises a microfiber glue (if applicable). Such

cores, microfiber glues, and absorbent gelling materials are described in U.S. Patent Nos.
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5,599,335, 5,562,646, 5,669,894: and 6,790,798 as well as U.S. Patent Publication Nos.
2004/0158212 A1 and 2004/0097895 Al, all of which are incorporated by reference herein.

As previously mentioned, the diaper 100 may also include elasticized leg cuffs 156 and an
elasticized waistband 158. It is to be appreciated that the leg cuffs 156 can be and are sometimes
also referred to as leg bands, side flaps, barrier cuffs, elastic cuffs or gasketing cuffs. The
elasticized leg cuffs 156 may be configured in various ways to help reduce the leakage of body
exudates in the leg regions. Example leg cuffs 156 may include those described in U.S. Patent
Nos. 3,860,003; 4,909,803; 4,695,278; 4,795,454, 4,704,115; and U.S. Patent Publication No.
2009/0312730 Al, all of which are incorporated by reference herein.

The elasticized waistband 158 may provide improved fit and containment and may be a
portion or zone of the diaper 100 that may elastically expand and contract to dynamically fit a
wearer's waist. The elasticized waistband 158 may extend longitudinally inwardly from the waist
edges 120, 122 of the diaper toward the lateral edges 148, 150 of the absorbent core 142. The
diaper 100 may also include more than one elasticized waistband 158, for example, having one
waistband 158 positioned in the back waist region 118 and one waistband 158 positioned in the
front wait region 116, although other embodiments may be constructed with a single elasticized
waistband 158. The elasticized waistband 158 may be constructed in a number of different
configurations including those described in U.S. Patent Nos. 4,515,595 and 5,151,092; and U.S.
Patent Publication Nos. 2020/0375807 Al; 2020/0375815 Al; 2021/0128366 Al; and
2021/0128369 Al, all of which are incorporated by reference. In some embodiments, the
elasticized waistbands 158 may include materials that have been “prestrained” or “mechanically
prestrained” (subjected to some degree of localized pattern mechanical stretching to permanently
elongate the material). The materials may be prestrained using deep embossing techniques as are
known in the art. In some embodiments, the materials may be prestrained by directing the material
through an incremental mechanical stretching system as described in U.S. Patent No. 5,330,458.
The materials are then allowed to return to their substantially untensioned condition, thus forming
a zero strain stretch material that is extensible, at least up to the point of initial stretching. Examples
of zero strain materials are disclosed in U.S. Patent Nos. 2,075,189; 3,025,199; 4,107,364,
4,209,563; 4,834,741, and 5,151,092, all of which are incorporated by reference herein.

As shown in Figure 1B, the chassis 102 may include longitudinally extending and laterally
opposing side flaps 160 that are disposed on the interior surface 132 of the chassis 102 that faces
inwardly toward the wearer and contacts the wearer. Each side flap may have a proximal edge.
The side flaps may also overlap the absorbent assembly 140, wherein the proximal edges extend

laterally inward of the respective side edges of the absorbent assembly 152 and 154. In some
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configurations, the side flaps may not overlap the absorbent assembly. It is to be appreciated that
the side flaps may be formed in various ways, such as for example, by folding portions of the
chassis 102 laterally inward, i.e., toward the longitudinal axis 124, to form both the respective side
flaps and the side edges 128 and 130 of the chassis 102. In another example, the side flaps may be
formed by attaching an additional layer or layers to the chassis at or adjacent to each of the
respective side edges and of the chassis. Each of the side flaps may be joined to the interior surface
132 of the chassis and/or the absorbent assembly in side flap attachment zones in the front waist
region 116 and in side flap attachment zones in the back waist region 118. The side flaps may
extend to the same longitudinal extent as the absorbent article or alternatively the side flaps may
have a longitudinal extent that is less than the absorbent article.

Taped diapers may be manufactured and provided to consumers in a configuration wherein
the front waist region and the back waist region are not fastened, pre-fastened, or connected to each
other as packaged, prior to being applied to the wearer. For example, the taped diaper 100 may be
folded about a lateral centerline with the interior surface 132 of the first waist region 116 in surface
to surface contact with the interior surface 132 of the second waist region 118 without fastening or
joining the waist regions together. The rear side panels 104 and 106 and/or the front side panels
108 and 110 may also be folded laterally inward toward the inner surfaces 132 of the waist regions
116 and 118.

The diaper 100 may also include various configurations of fastening elements to enable
fastening of the front waist region 116 and the back waist region 118 together to form a closed
waist circumference and leg openings once the diaper is positioned on a wearer. For example, as
shown in Figures 1A and 1B, the diaper 100 may include first and second fastening members 162,
164, also referred to as tabs, connected with the first and second rear side panels 104, 106,
respectively. The diaper may also include first and second front side panels 108, 110, that may or
may not include fastening members.

With continued reference to Figures 1A and 1B, each side panel 104, 106 and/or fastening
member 162 and 164 may form a portion of or may be permanently bonded, adhered or otherwise
joined directly or indirectly to the chassis 102 laterally inward from the side edge 128 and 130, in
one of the front waist region 116 or the back waist region 118. Alternatively, the fastening
members 162, 164 may form a portion of or may be permanently bonded, adhered or otherwise
joined directly or indirectly to the first and second rear panels 104, 106 at or adjacent the distal
edge of the panel and/or the first and second front side panels 108 and 110 at or adjacent the distal
edge of the side panel. It is to be appreciated that the fastening members and/or side panels may

be assembled in various ways, such as disclosed for example, in U.S. Patent No. 7,371,302, which
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is incorporated by reference herein. The fastening members 162, 164 and/or side panels 104, 106,
108, 110 may also be permanently bonded or joined at or adjacent the side edges 128 and 130 of
the chassis 102 in various ways, such as for example, by adhesive bonds, sonic bonds, pressure
bonds, thermal bonds or combinations thereof, such as disclosed for example, U.S. Patent No.
5,702,551, which is incorporated by reference herein.

Referring now to Figure 1B, the first fastening member 162 and/or the second fastening
member 164 may include various types of releasably engageable fasteners. The first and second
fastening members 162 and/or 164 may also include various types of refastenable fastening
structures. For example, the first and second fastening members 162 and 164 may include
mechanical fasteners, 166, in the form of hook and loop fasteners, hook and hook fasteners,
macrofasteners, buttons, snaps, tab and slot fasteners, tape fasteners, adhesive fasteners, cohesive
fasteners, magnetic fasteners, hermaphroditic fasteners, and the like. Some examples of fastening
systems and/or fastening members 162, 164 are discussed in U.S. Patent Nos. 3,848,594;
4,662,875, 4,846,815 4.894.060; 4,946,527; 5,151,092; 5221274: 6251,097; 6,669,618;
6,432,098; and U.S. Patent Publication Nos. 2007/0078427 A1 and 2007/0093769 A1, all of which
are incorporated by reference herein.

As previously mentioned, the fastening members 162 and 164 may be constructed from
various materials and may be constructed as a laminate structure. The fastening members 162 and
164 may also be adapted to releasably and/or refastenably engage or connect with another portion
of the diaper 100. For example, as shown in Figure 1A, the diaper 100 may include a connection
zone 168, sometimes referred to as a landing zone, in the first waist region 116. As such, when the
taped diaper 100 is placed on a wearer, the fastening members 162 and 164 may be pulled around
the waist of the wearer and connected with the connection zone 168 in the first waist region 116 to
form a closed waist circumference and a pair of laterally opposing leg openings. It is to be
appreciated that the connection zone may be constructed from a separate substrate that is connected
with the chassis 102 of the taped diaper. In some embodiments, the connection zone may be
integrally formed as part of the backsheet 136 of the diaper 100 or may be formed as part of the
first and second front panels 108, 110, such as described in U.S. Pat. Nos. 5,735,840 and 5,928,212,
all of which are incorporated by reference herein.

As previously mentioned, absorbent articles 100 may also be configured as diaper pants
100P having a continuous perimeter waist opening and continuous perimeter leg openings. For
example, Figure 2A shows a perspective view of an absorbent article 100 in the form of a diaper
pant 100P in a pre-fastened configuration, and Figures 2B-2C show front and rear plan views of

the diaper pant 100P. The diaper pant 100P may include a chassis 102 such a discussed above with
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reference to Figure 1A and a ring-like elastic belt 170 such as shown in Figure 2A. In some
embodiments, a first elastic belt 172 and a second elastic belt 174 are bonded together to form the
ring-like elastic belt 170. As such, diaper pants may be manufactured with the ring-like elastic belt
174 and provided to consumers in a configuration wherein the front waist region 116 and the back
waist region 118 of the chassis 102 are connected to each other as packaged, prior to being applied
to the wearer. As such, diaper pants may have a continuous perimeter waist opening 176 and
continuous perimeter leg openings 178 such as shown in Figure 2A. Example elastic belt 170
configurations are disclosed in U.S. Patent Publication Nos. 2018/0168878 A1; 2018/0168877 A1,
2018/0168880 A1; 2018/0170027 A1; 2018/0169964 Al; 2018/0168879 Al; 2018/0170026 Al;
2018/0168889 Al; 2018/0168874 A1l; 2018/0168875 Al; 2018/0168890 Al; 2018/0168887 Al;
2018/0168892 A1l; 2018/0168876 Al; 2018/0168891 Al; 2019/0070042 A1; 2019/0070041 A1,
2021/0282797 A1, 2021/0275362 Al; 2022/0142828 Al; and 2022/0362068 Al, which are all
incorporated by reference herein.

As previously mentioned, the ring-like elastic belt 170 may be defined by a first elastic belt
172 connected with a second elastic belt 174. As shown in Figures 2A-2C, the first elastic belt 172
extends between a first longitudinal side edge 180a and a second longitudinal side edge 180b. And
the second elastic 174 belt extends between a first longitudinal side edge 182a and a second
longitudinal side edge 182b. The distance between the first longitudinal side edge 180a and the
second longitudinal side edge 180b defines a pitch length, PL, of the first elastic belt 172, and the
distance between the first longitudinal side edge 182a and the second longitudinal side edge 182b
defines the pitch length, PL, of the second elastic belt 174. The first elastic belt is connected with
the first waist region 116 of the chassis 102, and the second elastic belt 108 is connected with the
second waist region 116 of the chassis 102. As shown in Figures 2A-2C, opposing end regions of
the first elastic belt 172 are connected with opposing end regions of the second elastic belt 174 at
a first side seam 184 and a second side seam 186 to define the ring-like elastic belt 170 as well as
the waist opening 176 and leg openings 178. It is to be appreciated that the ring-like elastic belt
may be formed by joining a first elastic belt to a second elastic belt with permanent side seams or
with openable and reclosable fastening systems disposed at or adjacent the laterally opposing sides
of the belts.

As previously mentioned, absorbent articles may be assembled with various components
that may constructed with the laminates described herein. Thus, in the context of the previous
discussion, the apparatuses and methods herein may be used to bond substrates configured as
continuous substrates and/or discrete components of an absorbent article 100. For example, the

apparatuses and methods herein may be utilized to bond substrates to create laminates to be used
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as or with any of the topsheet 138; backsheet 136; absorbent core 140; leg cuffs 156; waist feature
158; side flaps 160; side panels 104, 106, 108, 110; connection zones 168; fastening elements 162,
164, 166; and/or belts 170 before, during, and/or after the manufacture of an absorbent article 100.

It is to be appreciated that the systems and methods disclosed herein are applicable to work
with various types of converting processes and/or machines. For example, Figure 3 shows a
schematic representation of a converting process including a bonding apparatus or system 300 that
bonds a first substrate 200 with a second substrate 202 to form a laminate 204. The first substrate
200 includes a first surface 206 and an opposing second surface 208. In some configurations, the
first substrate 200 may also be configured as a discrete piece or part that may be cut or otherwise
separated from a continuous first substrate 201. As such, the shape of the first substrate 200 may
be defined by a continuous perimeter edge 210. The second substrate 202 includes a first surface
212 and an opposing second surface 214. In some configurations, the second substrate 202 may
be configured as a continuous second substrate advancing in a machine direction MD. The second
substrate 202 may also define a width extending in the cross direction CD between a first
longitudinal side edge 216 and a second longitudinal side edge 218.

As shown in Figure 3, the bonding system 300 may include an adhesive applicator 302.
During operation, the second substrate 202 advances in the machine direction MD. In turn, the
adhesive applicator 302 deposits a layer 401 of substantially tackifier free adhesive 400 onto the
first surface 212 of the advancing second substrate 202 to define an adherence zone 402. The first
substrate 200 may be positioned on the adherence zone 402 on the second substrate 202 so as to
define a first region 404 and a second region 406 of the adherence zone 402. In the first region
404 of the adherence zone 402, the substantially tackifier free adhesive 400 is positioned between
the second surface 208 of the first substrate 200 and the first surface 212 of the second substrate
202. And in the second region 406 of the adherence zone 402, the substantially tackifier free
adhesive 400 is not positioned between the second surface 208 of the first substrate 200 and the
first surface 212 of the second substrate 202. It is to be appreciated that in some configurations,
the substantially tackifier free adhesive 400 may be completely covered by the first substrate 200
and the second substate 202, and as such, the adherence zone 402 may not include the second
region 406.

With continued reference to Figure 3, the substantially tackifier free adhesive 400 in the
second region 406 may remain exposed or otherwise uncovered by the first substrate 200 as the
laminate 204 advances to additional downstream, subsequent manufacturing and converting
operations, such as combining, folding, and/or cutting operations. Such additional subsequent

operations are represented by the dashed arrow “A” that generically represents converting the
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laminate 204 into at least one discrete article 203. As such, the article 203 may include exposed
substantially tackifier free adhesive 400 in the second region 406 of the adherence zone 402
wherein second substrate 202 does not unintentionally become bonded to itself or other substrates
and/or machinery during such additional subsequent operations. For example, Figure 3 shows an
additional subsequent operation of folding (represented by the dashed arrow “B”) the discrete
article 203 and the second substrate 202. As a result of folding, a portion of the first surface 212
of the second substrate 202 may be positioned into direct contact with the first surface 206 of the
first substrate 200 and the second region 406 of the adherence zone 402. In turn, the substantially
tackifier free adhesive 400 does not bond the second substrate 202 and unintentionally hold the
article 203 in a folded state. It is to be appreciated that the discrete article 203 may be in various
forms and types, such as, for example, absorbent articles including feminine hygiene articles,
diapers, sanitary napkins, and panty liners. It is also to be appreciated that the substantially
tackifier free adhesive 400 in the second region may be exposed to a wearer’s skin and/or clothing
during use of the article without unintentionally bonding to the wearer’s skin and/or clothing. It is
to be further appreciated that the substantially tackifier free adhesive 400 in the adherence zone
402 may be applied to define various bond structures, such a discussed below with reference to
Figures 11 and 12.

It is to be appreciated that various process configurations may be utilized to bond a first
substrate 200 and a second substrate 202 with substantially tackifier free adhesives 400 to form the
laminates 204 described herein. For example, Figure 4 shows a schematic view of an example
configuration of an apparatus 300 that may be utilized to form a laminate 204. The apparatus 300
may include a transfer assembly 304 configured to transport first substrates 200 in the form of
discrete parts in a machine direction MD from a first position P1 to a second position P2. As shown
in Figure 4, a continuous first substrate 201 advances in a machine direction MD to the transfer
assembly 304. The transfer assembly 304 may include a carrier surface 306 and may be adapted
to rotate about a first axis 308. The first surface 206 of the advancing continuous first substrate
201 engages the moving carrier surface 306 at a pick-up zone 312. As the transfer assembly 304
is rotated about the first axis 308 to advance a portion of the continuous first substrate 201, a cutter
314 cuts a discrete first substrate 200 from the continuous first substrate 201 at the pick-up zone
312. It is to be appreciated that the cutter 314 may be configured in various ways, such as for
example, a knife or a laser.

Although the transfer assembly 304 is depicted as rotating drum, it is to be appreciated that
the transfer assembly may be configured in various ways. For example, in some embodiments, the

transfer assembly 304 may be in the form of a conveyor belt and/or one or more drums and/or other



10

15

20

25

30

WO 2025/071995 PCT/US2024/047162

19

types of conveyance apparatuses, such as disclosed for example in U.S. Patent Nos. 5,025,910;
5224.405; 5,556,504; 5,702,551; 6,319,347: 6,450,321, 6,524,423: 6.550,517; 6,604,623
6,116,317; 6,649,010; 6,722,494: 7,341,087; 7,650,984: 7,770,712; 8,720,666; and 9,737,442 and
U.S. Patent Publication No. 2009/0294044 A1, all of which are incorporated by reference herein.
In some configurations, the transfer assembly 304 may rotate about the first axis 308 at a constant
or variable angular velocity. In some configurations, the carrier surface 306 may orbit the first axis
308 at a constant or variable angular velocity and/or at a constant or variable speed. It is also to be
appreciated that the carrier surface 306 may advance at a speed that is equal to or greater than the
advancement speed of the continuous first substrate 201. In some configurations wherein the
continuous first substrate 201 has been stretched in the machine direction MD before engaging the
transfer assembly 304, the carrier surface 306 may advance at a speed that is less than the
advancement speed of the continuous first substrate 201. It is also to be appreciated that in some
converting operations, the first continuous substrate 201 and/or the first substrate 200 may be
stretched in the cross direction CD, such as disclosed for example in U.S. Patent Publication Nos.
2020/0375807 Al; 2021/0128366 Al; 2020/0375815 Al; and 2021/0128369 Al, which are all
incorporated by reference herein. In some configurations, the carrier surface 306 may orbit the
first axis 308 at a constant or variable distance from the first axis 308. It is also to be appreciated
that the carrier surface 306 herein may be arranged with various quantities of apertures having
various shapes and sizes, and may be in fluid communication with a vacuum system. In addition,
while orbiting from the first position P1 to the second position P2, the carrier surface 306 and the
first substrate 200 may also be rotated or pivoted about a second axis of rotation to place the first
substrate 200 in a second orientation.

With continued reference to Figure 4, the transfer assembly 304 may rotate about the first
axis 308 such that the carrier surface 306 and the first substrate 200 positioned on the carrier surface
306 orbit about the first axis 308 from the first position P1 to the second position P2. The first
substrate 200 is then transferred to the second substrate 202 at a drop-off zone 316 to form the
laminate 204. With particular reference to Figures 4 and SA, the second substrate 202 advances in
the machine direction MD past the adhesive applicator 302 and toward the drop-off zone 316. The
adhesive applicator 302 deposits a layer 401 of substantially tackifier free adhesive 400 on the first
surface 212 of the second substrate 202 to define an adherence zone 402 of the second substrate
202. At the drop-off zone 316, the first substrate 200 is transferred from the transfer assembly 304
to position the second surface 208 of the first substrate 200 on the adherence zone 402. It is to be
appreciated that the carrier surface 306 may advance at various speeds through the drop-off zone

316 relative to the advancement speed of the second substrate 202. In some configurations, the
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carrier surface 306 may advance at the same speed as the advancement speed of the second
substrate 202 through the drop off zone 316. In some configurations, the carrier surface 306 may
advance at a speed that is slower than the advancement speed of the second substrate 202 through
the drop off zone 316.

As shown in Figures 4 and SA, the adherence zone 402 of the laminate 204 may include a
first region 404 and a second region 406. The substantially tackifier free adhesive 400 is positioned
between the second surface 208 of the first substrate 200 and the first surface 212 of the second
substrate 202 in the first region 404 of the adherence zone 402. And the substantially tackifier free
adhesive 400 is not positioned between the second surface 208 of the first substrate 200 and the
first surface 212 of the second substrate 202 in the second region 406 of the adherence zone 402.

It is to be appreciated that the adherence zone 402 and the first substrate 200 may have
various shapes. For example, although the adherence zone 402 is generically depicted herein as
defining a rectangular shape on the first surface 212 of the second substrate 202, it is to be
appreciated that the adherence zone 402 may have a perimeter that defines circular, square, oval,
elliptical, and various types of other shapes that may or may not correspond with shapes defined
by all or portions of the perimeter 210 of the first substrate 200. It is to be appreciated that the
adherence zone 402 and the first substrate 200 may have the same shape or may have different
shapes.

It is to be appreciated that the adherence zone 402 and the first substrate 200 may have
various sizes relative to each other. For example, as shown in Figure 5A, the first substrate 200
may define a first area Al and the adherence zone 402 may define a second area A2. In some
configurations, the second area A2 may be greater than the first area A1. In some configurations,
the first area A1 may be equal to the second area A2. In some configurations, the first area Al
may be greater than the second area A2. It is also to be appreciated that the first substrate 200 may
be oriented relative to the second substrate 202 and/or the adherence zone 402 in various ways.
For example, as shown in Figure 5B, the first substrate 200 may be oriented on the second substrate
202 such that a portion of the second surface 208 of the first substrate 200 may not be entirely
positioned on the first surface 212 of the second substrate 202 and/or the adherence zone 402.

It is also to be appreciated that the apparatus 300 may be configured to assemble laminates
204 with a plurality of first substrates 200 and/or second substrates 202 in various orientations.
For example, such as shown in Figure 5B, the laminate 204 may include a plurality of first
substrates 200a, 200b arranged in along the machine direction MD on the first edge 216 and second
edge 218, respectively, of the second substrate 202 and corresponding adherence zones 402. In

another example, such as shown in Figure 5C, the laminate 204 may include second substrates
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202a, 202b separated from each other in cross direction CD with first substrates 200 arranged in
along the machine direction MD and partially posited on both the second substrates 202a, 202b
and corresponding adherence zones 402. It is also to be appreciated that the adhesive applicator
302 can be configured to apply a layer 401 of substantially tackifier free adhesive 400 so as to
define a plurality of adherence zones 402 arranged along the machine direction MD and/or cross
direction on the second substrate 202, such as shown for example in Figures SA-5C. In some
configurations, the adhesive applicator 302 may be configured to apply layers 401 of substantially
tackifier free adhesive 400 either or both the first substrate 200 and the second substrate 202. It is
to be appreciated that the arrangements shown in Figures SA-5C may be configured such that the
substantially tackifier free adhesive 400 may be completely covered by the first substrate 200 and
the second substate 202, and as such, the adherence zone 402 may not include the second region
406.

The apparatuses 300 herein may also be configured in various ways to help enhance the
bonding between the first and second substrates 200, 202 in the adherence zone 402. In some
configurations, such as shown in Figure 4, the first substrate 200 and/or the second substrate 202
may include nonwoven layers that are combined to form the laminate 204. In turn, the laminate
204 may advance through a nip 318 that is adapted to press first substrate 200 together with the
second substrate 202 in the first region 404 of the adherence zone 402 to help the substantially
tackifier free adhesive 400 to penetrate into the first and second substrates 200, 202.

When the first and second substrates 200, 202 include nonwoven layers, penetration of the
substantially tackifier free adhesive into the nonwovens may cause the substantially tackifier free
adhesive to intermesh with and bond with fibers within the nonwovens to help strengthen bonds
therebetween. For example, with configuration shown in Figure 4, the nip 318 may defined
between a pressing surface 320 and the carrier surface 306. As the first substrate 200 is transferred
from the transfer assembly 304 to the second substrate 202, the pressure is exerted on the second
surface 214 of the second substrate 202 by pressing surface 320 and on the first surface 206 of the
first substrate 200 by the carrier surface 306. In turn, the pressure exerted on the first and second
substrates 200, 202 may force the substantially tackifier free adhesive 400 in the adherence zone
402 through the first surface 212 of the second substrate 202 and through the second surface 208
of the first substrate 200. As such, a portion of the substantially tackifier free adhesive 400 in the
first region 404 of the adherence zone 402 may become intermeshed with fibers between the first
surface 212 and the second surface 214 of the second substrate 202 and intermeshed with fibers
between the first surface 206 and the second surface 208 of the first substrate 200, such as discussed

in more detail below with reference to Figures 11 and 12.
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As shown in Figure 4, the pressing surface 320 may be defined by an outer circumferential
surface 322 of a drum 324, wherein the drum 324 may be adapted to rotate about a second axis of
rotation 326. It is to be appreciated that the pressing surface 320 may be configured in various
ways. For example, the pressing surface 320 may be associated with various types of apparatuses,
such as for example, a rotating bump roll, an oscillating tamper, and/or various types of
configurations such as disclosed in U.S. Patent Nos. 4,576,600; 6,494,244; 7,452,436, 7,640,962;
7,811,403; and 9,168,182; and U.S. Patent Publication No. 2009/0294044 A1, all of which are
incorporated by reference herein. Although Figure 4 depicts the nip 318 as being located and
defined between the carrier surface 306 of the transfer assembly 304 and the pressing surface 320
of the drum 324, it is to be appreciated that the apparatus 300 may be configured with one or more
nips 320 positioned downstream of the drop off zone 316 adapted to press the first and second
substrates 200, 202 against each other in the adherence zone 402. Such nips may be configured in
various ways and may be defined between various types of apparatuses, such as discussed herein.

As previously discussed, substantially tackifier free adhesive 400 in the adherence zone
402 may be forced through the first surface 212 of the second substrate 202 and through the second
surface 208 of the first substrate 200 by pressure exerted on the first and second substrates 200,
202. For example, Figure 11 illustrates a detailed sectional view of a layer 401 of substantially
tackifier free adhesive 400 after such pressure has been exerted on the first and second substrates
200, 202 to form a bond 403 between the first and second substrates 200, 202. As shown in Figure
11, the bond 403 comprises a first portion 401a of the layer 401 of substantially tackifier free
adhesive 400 that has penetrated into the first substrate 200, and a second portion 401b of the layer
401 of substantially tackifier free adhesive 400 that has penetrated into the second substrate 202.
In particular, the first portion 401a of the layer 401 substantially tackifier free adhesive 400 has
penetrated through the second surface 208 of first substrate 200 without reaching or exiting the
first surface 206 of the first substrate 200. And the second portion 401b of the layer 401 of the
substantially tackifier free adhesive 400 has penetrated through the first surface 212 of the second
substrate 202 without reaching or exiting the second surface 214 of the second substrate 202. As
such, the first portion 401a of the layer 401 of the substantially tackifier free adhesive 400 does
not penetrate entirely through the thickness of the first substrate 200, and the second portion 401b
of the layer 401 of the substantially tackifier free adhesive 400 does not penetrate entirely through
the thickness of the second substrate 202. With continued reference to Figure 11, the bond 403
also comprises a central portion 401c of the layer 401, wherein the layer 401 of the substantially
tackifier free adhesive 400 comprises a central portion 401c¢ extends between the first portion 401a

and the second portion 401b. As illustrated, the second surface 208 of the first substrate 200 and
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the first surface 212 of the second substrate 202 are separated from each other by the central portion
401c of the layer 401 of the substantially tackifier free adhesive 400.

It is to be appreciated that bonding structure shown in Figure 11 may comprise a cross
section with distinct zones, such as the first zone 401a, the second zone 401b, the central zone
401c, and an adhesive or polymer-free zone outside the surfaces of the substrates being bonded
together. In some configurations, the central zone 401c may comprise a solid thickness of
substantially tackifier free adhesive that may be free of voids or cavity-free or least a majority may
be free of voids or cavity-free. In some configurations where the first and/or second substrates
200, 202 comprise nonwovens, the substantially tackifier free adhesive 400 may completely wrap
at least one fiber deep into the nonwoven. A bond structure with such a cross section may help
provide sufficient strength to survive sustained peel forces resulting from fiber encapsulation and
cohesive strength of a solid central zone 401c. Such a construction may be achieved by having a
sufficient application basis weight of the layer 401 of substantially tackifier free adhesive 400 and
an application of a compressive pressure ensure penetration of substantially tackifier free adhesive
400 into the substrates sufficient to wrap fiber diameters. The compressive pressure may also be
such as to avoid penetration of the substantially tackifier free adhesive 400 completely through the
substrates.

As previously mentioned, the first substrate 200 may comprise a first nonwoven 200' and/or
the second substrate 202 may comprise a second nonwoven 202' such as shown in Figure 12,
wherein the portions of the bond 403 comprises the substantially tackifier free adhesive 400 that is
intermeshed with fibers of the first nonwoven 200' and the second nonwoven 202'. As shown in
Figure 12, the first nonwoven 200" may comprise first fibers 220, and the second nonwoven
comprises second fibers 222. The first portion 401a of the layer 401 of substantially tackifier free
adhesive 400 1s intermeshed with the first fibers 220 at the second surface 208 of the first nonwoven
200', and the second portion 401b of the layer 401 of the substantially tackifier free adhesive 400
is intermeshed with the second fibers 222 at first surface 212 of the second nonwoven 202'. As
shown in Figure 12, one or more first fibers 220 at and/or adjacent the second surface 208 of the
first nonwoven 200' may comprise an outer perimeter 221 that is completely surrounded by the
substantially tackifier free adhesive 400 of the first zone 401a of the layer 401. And one or more
second fibers 222 at and/or adjacent the first surface 212 of the second nonwoven 202' may
comprise an outer perimeter 223 that is completely surrounded by the substantially tackifier free
adhesive 400 of the second zone 401b of the layer 401. Tt is to be appreciated that the substantially
tackifier free adhesive 400 may completely surround the outer perimeters 221 of additional first

fibers 220 positioned away from the second surface 208 and further into the interior thickness of
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the first nonwoven 200', and/or the substantially tackifier free adhesive 400 may completely
surround the outer perimeters 223 of additional second fibers 222 positioned away from the first
surface 212 and further into the interior thickness of the second nonwoven 202'. It is to be
appreciated that the substantially tackifier free adhesive 400 may partially surround the outer
perimeters 221 of additional first fibers 220 positioned away from the second surface 208 and
further into the interior thickness of the first nonwoven 200', and/or the substantially tackifier free
adhesive 400 may partially surround outer perimeters 223 of additional second fibers 222
positioned away from the first surface 212 and further into the interior thickness of the second
nonwoven 202'. For additional perspective, Figure 13 shows a scanning electron microscope
(“SEM”) photograph of a cross sectional view of an example bond 403 comprising a layer 401 of
substantially tackifier free adhesive 400 between a first nonwoven 200' and a second nonwoven
202"

With continued reference to Figure 12, the first fibers 220 may comprise first diameters
D1, and the second fibers 222 may comprise second diameters D2. The first diameters D1 may be
the same or different than the second diameters D1. It is to be appreciated that the central portion
401c of the layer 401 of substantially tackifier free adhesive 400 may comprise a thickness Tc. In
some configurations, the thickness Tc is greater than the first diameters D1 and/or the second
diameters D2. In some configurations, the thickness Tc may be greater than 3 times the first
diameters D1 and/or 3 times the second diameters D2.

As discussed above, bond structures between two nonwoven substrates comprising
substantially tackifier free adhesive 400 may be made with compressive pressures so as to avoid
penetration of the substantially tackifier free adhesive 400 completely through the nonwovens. It
is to be appreciated that control of process conditions and material variables such as compressive
forces and properties of the substantially tackifier free adhesive, for example, temperature and basis
weight, may need to be taken into consideration and/or controlled when creating such bond
structures.

In some configurations, substrates comprising barrier properties may be used when creating
bonds. Such barrier properties may help reduce the need to precisely control process conditions
and material properties when creating bond structures while avoiding penetration completely
through the nonwovens. Some nonwovens may be configured with meltblown layers that provide
such barrier properties. For example, some nonwoven fabric webs may comprise spunbond,
meltblown, spunbond ("SMRS”) webs comprising outer layers of spunbond thermoplastics (e g,
polyolefins} and an interior layer of meltblown thermoplastics. Such SMS nonwoven fabric webs

may comprise spunbond layers which are durable and an internal meltblown layer which 1s porous
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but which may inhibit fast strikethrough of fluids, such as bodily fluids, for example, or the
penetration of bacteria through the fabric webs. In some configurations, the meltblown layer may
have a fiber size and a porosity that assures breathability of the nonwoven fabric web while at the
same time inhibiting the strikethrough of fluids. In some configurations, a nonwoven component
faver may comprise fine fibers (“"N-fibers”) with an average diameter of less than 1 micron {an “N-
fiber layver”) that may be added to, or otherwise tncorporated with, other nonwoven component
layers to form a nonwoven web of material. For example, the N-fiber layer may be used to produce
a SNS nonwoven web or a SMINS nonwoven web. As such, nonwoven web materials may be an
SMS material, comprising a spunbonded, a melt-blown and a further spunbonded stratum or layer
or any other combination of spunbonded and weli-blown layers, such as a SMMS or SSMMS.
Some examples may include one or more layers of fibers with diameters below 1 micron
{nanofibers and nanofiber layers); examples of these rise in combinations of SMS, SMINS, SSMNS
or SMNMS nonwoven webs (where “N” designates a nanofiber layer) Various examples of
nonwovens, fiber compositions, formations of fibers, and nonwovens and related methods are
described in U8 Patent Nos. 6,645 569, 6,863 933; 7112621, and 8,728,051, which are
incorporated by reference herein.

Figure 14A illustrates a bond structure formed wherein the first substrate 200 comprises a
first nonwoven 200' and/or the second substrate 202 comprises a second nonwoven 202', wherein
the first nonwoven 200' comprises a first meltblown layer 224, such as discussed above. As such,
the first nonwoven 200' may comprise a layered structure wherein the first meltblown layer 224 is
sandwiched between layers of first fibers 220. Portions of the bond 403 comprise the substantially
tackifier free adhesive 400 that is intermeshed with first fibers 220 of the first nonwoven 200" and
the second fibers 222 of the second nonwoven 202'. The first portion 401a of the layer 401 of
substantially tackifier free adhesive 400 is intermeshed with the first fibers 220 between the second
surface 208 of the first nonwoven 200' and the first meltblown layer 224, and the second portion
401b of the layer 401 of the substantially tackifier free adhesive 400 is intermeshed with the second
fibers 222 at first surface 212 of the second nonwoven 202'. As discussed above, one or more first
fibers 220 at and/or adjacent the second surface 208 of the first nonwoven 200' may comprise an
outer perimeter 221 that is completely surrounded by the substantially tackifier free adhesive 400
of the first zone 401a of the layer 401. And one or more second fibers 222 at and/or adjacent the
first surface 212 of the second nonwoven 202' may comprise an outer perimeter 223 that is
completely surrounded by the substantially tackifier free adhesive 400 of the second zone 401b of
the layer 401. As shown in Figure 14A, the first portion 401a of the layer 401 of substantially

tackifier free adhesive 400 may penetrate into the first nonwoven 200" up to the first meltblown
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layer 224. In turn, the first meltblown layer 224 may act as a barrier to help prevent the
substantially tackifier free adhesive 400 from penetrating completely through the first nonwoven
200"

Figure 14B illustrates another example bond structure formed wherein the first substrate
200 comprises a first nonwoven 200' and/or the second substrate 202 comprises a second
nonwoven 202', wherein the first nonwoven 200" comprises a first meltblown layer 224 and
wherein the second nonwoven 202' comprises a second meltblown layer 226. As such, the first
nonwoven 200' may comprise a layered structure wherein the first meltblown layer 224 is
sandwiched between layers of first fibers 220, and the second nonwoven 202' may comprise a
layered structure wherein the second meltblown layer 222 is sandwiched between layers of second
fibers 222. The first portion 401a of the layer 401 of substantially tackifier free adhesive 400 is
intermeshed with the first fibers 220 between the second surface 208 of the first nonwoven 200'
and the first meltblown layer 224, and the second portion 401b of the layer 401 of the substantially
tackifier free adhesive 400 is intermeshed with the second fibers 222 between first surface 212 of
the second nonwoven 202' and the second meltblown layer 226. As shown in Figure 14B, the first
portion 401a of the layer 401 of substantially tackifier free adhesive 400 may penetrate into the
first nonwoven 200' up to the first meltblown layer 224, and the second portion 401b of the layer
401 of substantially tackifier free adhesive 400 may penetrate into the second nonwoven 202' up
to the second meltblown layer 226. In turn, the first meltblown layer 224 and the second meltblown
layer 226 may act as barriers to help prevent the substantially tackifier free adhesive 400 from
penetrating completely through the first nonwoven 200" and the second nonwoven 202'.

As such, having a nonwoven with a meltblown layer, such as the various web constructions
discussed above, may help ensure that sufficient amounts of substantially tackifier free adhesive
400 and higher compression may be used to form a bond structure while helping to reduce the risk
of the substantially tackifier free adhesive 400 penetrating completely through the nonwovens. It
is also to be appreciated that other type of web constructions may be utilized to help achieve similar
results, such as laminate structures comprising films, topical coatings, etc.

Referring now to Figures 3 and 4, it is to be appreciated that the adhesive applicator 302
may be configured to apply layers 401 of substantially tackifier free adhesive 400 in various ways.
For example, the adhesive applicator may be configured as a slot coating applicator or a
meltblowing applicator. In some configurations, the substantially tackifier free adhesive 400 may
be heated before reaching the adhesive applicator 302 and/or may be heated while flowing through
the adhesive applicator 302. The apparatuses 300 herein may also include one or more cooling

apparatuses 328, generically represented in Figure 4 by a dashed rectangle, adapted remove heat
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energy from the first region 404 and/or the second region 406 of the adherence zone 402. Itis to
be appreciated that such cooling apparatuses 328 may be configured in various ways. In some
configurations, the cooling apparatus 328 may include a heat exchanger, such as a heat sink. For
example, the apparatus 300 may be configured to advance the laminate 204 to a cooling apparatus
328 configured as one or more chill rolls, wherein the laminate 204 may partially wrap around a
cooling surface of a chill roll. In some configurations, the cooling apparatus 328 may include a
device, such as a fan or blower, moves air or other gas along the second surface 214 of the second
substrate 202 and/or the first surface 206 of the first substrate 200 and the first surface 212 of the
second substrate 202 to remove heat energy from the adherence zone 402 with convection.
Although the cooling apparatus 328 schematically represented in Figure 4 is adjacent the second
surface 214 of the second substrate 202, it is to be appreciated that the cooling apparatus 328 may
be configured with components that are in close proximity with or in contact with the first surface
212 and/or second surface 214 of the second substrate 202 and/or the first surface 206 of the first
substrate 200.

As previously mentioned, the apparatuses and methods herein may also be used to bond
substrates configured as continuous substrates. For example, Figure 6 shows a schematic view of
an example configuration of an apparatus 300 that may utilize a substantially tackifier free adhesive
400 to bond a continuous first substrate 201 with a continuous second substrate 202 to form a
laminate 204. The apparatus 300 may include a transfer assembly 304, such as described above,
to transport the first substrate 201 in a machine direction MD from a first position P1 to a second
position P2. As shown in Figure 6, a continuous first substrate 201 advances in a machine direction
MD to the transfer assembly 304. The first surface 206 of the advancing continuous first substrate
201 engages the moving carrier surface 306 at a pick-up zone 312. With continued reference to
Figure 6, the transfer assembly 304 is rotated about the first axis 308 such that the carrier surface
306 and the continuous first substrate 201 positioned on the carrier surface 306 orbit about the first
axis 308 from the first position P1 to the second position P2. The continuous first substrate 201 is
then transferred to the continuous second substrate 202 at a drop-off zone 316 to form the laminate
204.

With particular reference to Figures 6 and 7A, the continuous second substrate 202
advances in the machine direction MD past the adhesive applicator 302 and toward the drop-off
zone 316. The adhesive applicator 302 deposits a layer 401 of substantially tackifier free adhesive
400 on the first surface 212 of the second substrate 202 to define an adherence zone 402 of the

second substrate 202. At the drop-off zone 316, the continuous first substrate 201 is transferred
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from the transfer assembly 304 to position the second surface 208 of the continuous first substrate
201 on the adherence zone 402.

As shown in Figures 6 and 7A, the adherence zone 402 of the laminate 204 may include a
first region 404 and a second region 406. The substantially tackifier free adhesive 400 is positioned
between the second surface 208 of the continuous first substrate 201 and the first surface 212 of
the continuous second substrate 202 in the first region 404 of the adherence zone 402. And the
substantially tackifier free adhesive 400 is not positioned between the second surface 208 of the
continuous first substrate 201 and the first surface 212 of the continuous second substrate 202 in
the second region 406 of the adherence zone 402. As discussed above, it is to be appreciated that
the adherence zone 402 and the continuous first substrate 201 may have various shapes. For
example, although the adherence zone 402 is generically depicted herein as defining a continuous
rectangular shape on the first surface 212 of the second substrate 202, it is to be appreciated that
the adherence zone 402 may have edges that defines circular, square, oval, elliptical, and various
types of other shapes that may or may not correspond with shapes defined by all or portions of
edges of the continuous first substrate 201. It is to be appreciated that the adherence zone 402 and
the continuous first substrate 201 may have edges having the same shapes or may have different
shapes.

It is also to be appreciated that the continuous first substrate 201 may be oriented relative
to the second substrate 202 and/or the adherence zone 402 in various ways. For example, as shown
in Figure 7B, the continuous first substrate 201 may be oriented on the second substrate 202 such
that a portion of the second surface 208 of the first substrate 201 may not be entirely positioned on
the first surface 212 of the second substrate 202 and/or the adherence zone 402. In addition, it is
also to be appreciated that the apparatus 300 may be configured to assemble laminates 204 with a
plurality of continuous first substrates 201 and/or continuous second substrates 202 in various
orientations. For example, such as shown in Figure 7B, the laminate 204 may include continuous
first substrates 201a, 201b arranged in along the machine direction MD on the first edge 216 and
second edge 218, respectively, of the second substrate 202 and corresponding adherence zones
402. As previously mentioned, the adhesive applicator 302 may be configured to apply
substantially tackifier free adhesive 400 to either or both the continuous first substrate 201 and the
continuous second substrate 202. It is also to be appreciated that the arrangements shown in
Figures 7A-7B may be configured such that the substantially tackifier free adhesive 400 may be
completely covered by the first continuous substrate 201 and the second substate 202, and as such,

the adherence zone 402 may not include the second region 406. It is to be further appreciated that
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the substantially tackifier free adhesive 400 in the adherence zone 402 may be applied to define
various bond structures, such a discussed below with reference to Figures 11 and 12.

As described above, the laminates 204 discussed herein may be used as to construct various
different components used in the manufacture of different types of absorbent articles. For example
with reference to Figures 1A, 1B, and 2A-2C, the laminates 204 herein may be used to form all or
portions of components such as: chassis 102; side panels 104, 106, 108, 110; belts 172, 174,
backsheets 136; topsheets 138; absorbent assembly 140; leg cuffs 156; waistband 158; side flaps
160, fastening members 162, 164; and/or connection zone 168. For example, with reference to
Figure SA, transfer assemblies 304 with carrier surfaces 306 as disclosed herein may be utilized to
apply first substrates 200 in the form of waistbands 158 to a second substrate 202 in the form an
advancing topsheet substrate 138. In another example, with reference to Figure 5B, transfer
assemblies 304 with carrier surfaces 306 as disclosed herein may be utilized to apply first substrates
200a, 200b in the form of side panels 104, 106, 108, 110 to a second substrate 202 in the form an
advancing topsheet substrate 138 and/or advancing backsheet substrate 136. In yet another
example, with reference to Figure 5C, transfer assemblies 304 with carrier surfaces 306 as
disclosed herein may be utilized to apply first substrates 200 in the form of chassis 102 to second
substrates 202a, 202b in the form an advancing first belt 172 and second belt 174. In still another
example, with reference to Figure 7A, transfer assemblies 304 with carrier surfaces 306 as
disclosed herein may be utilized to apply continuous first substrates 201 in the form of a topsheet
substrate 138 to a second substrate 202 in the form an advancing backsheet substrate 136. In yet
another example, with reference to Figure 7B, transfer assemblies 304 with carrier surfaces 306 as
disclosed herein may be utilized to apply continuous first substrates 201 in the form of leg cuffs
156 to a second substrate 202 in the form an advancing topsheet substrate 138.

In another example, the processes herein may be utilized in assembling laminates 204 to
form side seams 184, 186 on diaper pants 100P, such as described above with reference to Figures
2A-2C. For example, as described below with reference to Figures 8-10, substantially tackifier
free adhesive 400 may be used to connect opposing end regions of the first elastic belt 172 with
opposing end regions of the second elastic belt 174 at a first side seam 184 and a second side seam
186 to define the ring-like elastic belt 170 as well as the waist opening 176 and leg openings 178.

As shown in Figure 8, when assembling diaper pants 100P, the first substrate 201 may be
in the form of a first elastic belt laminate 172a, and the second substrate 202 may be in the form of
a second elastic belt laminate 174a. The first elastic belt laminate 172a and the second elastic belt
laminate 174a may be separated from each other in the cross direction CD and may be connected

with each other with a plurality of chassis 102 intermittently spaced along the machine direction
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MD. As also illustrated in Figure 8, a layer 401 of substantially tackifier free adhesive 400 may
be applied to the second surface 208 of the first substrate 202 to define adherence zones 402. The
adherence zones 402 may be in the form of discrete zones positioned between adjacent chassis
102. In some configurations, the adherence zones 402 may extend continuously along the machine
direction MD.

With continued reference to Figure 8, during subsequent assembly operations, the chassis
102 may be folded (represented by the dashed arrow “A”) so as to position the second surface 208
of the first substrate 201 into a facing relationship with the first surface 212 of the second substrate
202. Pressure may also be applied to the first substrate 201 and the second substrate 202 in the
adherence zones 402 to help the substantially tackifier free adhesive 400 to penetrate into and/or
bond the first and second substrates 201, 202 together to form a laminate 204. Subsequently,
discrete diaper pants 100P may be formed by separating the first and second substrates 201, 202
into first and second belts 172, 174 by cutting along the cross direction CD through the adherence
zones 402. As such, the adherence zones 402 may be divided to define first and second adherence
zones 402a, 402b that may correspond with first and second side seams 184, 186, respectively. It
is to be appreciated that instead of having an adherence zone 402 that is subsequently divided into
first and second adherence zones 402a, 402b, layers 401 of the substantially tackifier free adhesive
400 may be applied so as to define the discrete first and second adherence zones 402a, 402b, such
as shown for example in Figure 8A. As such, the first and second substrates 201, 202 cut along
the cross direction CD between the first and second adherence zones 402a, 402b. It is also to be
appreciated that the substantially tackifier free adhesive 400 may be applied to either or both the
first and second substrates 201, 202.

Referring now to Figures 8, 9, and 10, at the side seams 184, 186, the first substrate 201
may be bonded with the second substrate 202 to define a first region 404 and a second region 406
of the adherence zones 402a, 402b. Figures 9 and 10 show detailed views of the first side 184,
which may be a mirror image of the second side seam 186. As shown in Figures 9 and 10, in the
first region 404 of the adherence zone 402a, the substantially tackifier free adhesive 400 is
positioned between and bonds the second surface 208 of the first substrate 201 with the first surface
212 of the second substrate 202. And in the second region 406 of the adherence zone 402, the
substantially tackifier free adhesive 400 is positioned between and does not bond the second
surface 208 of the first substrate 201 with the first surface 212 of the second substrate 202. During
subsequent processing operations, such as folding and packaging, the substantially tackifier free
adhesive 400 in the second region 406 may not act to unintentionally bond with other components

of the diaper pant 100P. In addition, the substantially tackifier free adhesive 400 in the second
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region 406 may also be exposed to a wearer’s skin and/or clothing during use of the article without
unintentionally bonding to the wearer’s skin and/or clothing.

It is to be appreciated that the arrangements shown in Figures 9 and 10 may be configured
such that the substantially tackifier free adhesive 400 may be completely covered by the first
substrate 201 and the second substate 202, and as such, the adherence zone 402 may not include
the second region 406. It is also to be appreciated that the side seams 184, 186 may be configured
with bonding structures such as discussed above with reference to Figures 11 and 12.

It is to be appreciated that side seams may be formed with the methods and apparatuses
herein with substantially tackifier free adhesive only, and may also be formed in conjunction with
mechanical bonding processes. It also to be appreciated that the methods and apparatuses herein
may be adapted to operate with various types of absorbent article assembly processes, such as
disclosed for example in U.S. Patent Nos. 8,186,296; 9,265,672; 9,248,054; and 9,730,839 and
U.S. Patent Publication Nos. 2013/0255861 Al; 2013/0255862 Al; 2013/0255863 Al;
2013/0255864 Al; and 2013/0255865 A1, all of which are incorporated by reference herein.

COMBINATIONS

Al. A method of bonding substrates, the method comprising: providing a first substrate
comprising a first surface and an opposing second surface; providing a second substrate comprising
a first surface and an opposing second surface; applying a layer of substantially tackifier free
adhesive to the first surface of the second substrate to define an adherence zone; positioning the
second surface of the first substrate on the adherence zone of the second substrate; and pressing
the first substrate and the second substrate against each other in the adherence zone such to force
a first portion of the layer of the substantially tackifier free adhesive into the first substrate and a
second portion of the layer of the substantially tackifier free adhesive into the second substrate,
wherein the first portion of the layer of the substantially tackifier free adhesive penetrates through
the second surface of first substrate, wherein the second portion of the layer of the substantially
tackifier free adhesive penetrates through the first surface of the second substrate, and the second
surface of the first substrate and the first surface of the second substrate are separated from each
other by a central portion of the layer of the substantially tackifier free adhesive.

A2 The method of paragraph A1, wherein the first portion of the substantially tackifier
free adhesive penetrates through the first substrate without reaching and penetrating through the
first surface of the first substrate, and wherein the second portion of the substantially tackifier free
adhesive penetrates through the second substrate without reaching and penetrating though the

second surface of the second substrate.
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A3.  The method of paragraph A1l or A2, wherein the first substrate comprises a first
nonwoven and the second substrate comprises a second nonwoven.

A4.  The method of paragraph A3, wherein the first nonwoven comprises first fibers and
wherein the second nonwoven comprises second fibers, and wherein the first portion of the
substantially tackifier free adhesive is intermeshed with the first fibers on the second surface of the
first nonwoven and the second portion of the substantially tackifier free adhesive is intermeshed
with the second fibers on first surface of the second nonwoven.

AS.  The method of paragraph A4, wherein the first fibers comprise first diameters and
wherein the second fibers comprise second diameters, and wherein the central portion of the layer
of substantially tackifier free adhesive comprises a thickness, wherein the thickness is greater than
1 times the first diameters and 1 times the second diameters.

A6.  The method of paragraph A4, wherein the first diameters are different than the
second diameters.

A7.  The method of any of paragraphs Al to A6, wherein at least one of the first
nonwoven and the second nonwoven comprises a meltblown layer.

A8.  The method of any of paragraphs A1 to A7, wherein the substantially tackifier free
adhesive comprises an adhesive composition comprising a polymer and/or a copolymer, wherein
the adhesive composition comprises less than 10% tackifiers by weight.

A9.  The method of any of paragraphs Al to A8, wherein the adhesive composition if
free of or devoid of tackifiers.

A10. The method of any of paragraphs Al to A9, wherein providing the first substrate
further comprises cutting a discrete piece from a continuous first substrate.

All. The method of any of paragraphs Al to A10, wherein providing the second
substrate further comprises advancing a continuous second substrate in a machine direction.

Al12. The method of any of paragraphs A1 to All, further comprising converting the first
substrate and the second substrate into components of an absorbent article.

Al13. The method of any of paragraphs A1l to A12, wherein the first substrate comprises
one of a waist band, a connection zone, a leg cuff, an absorbent chassis, a first elastic belt and
wherein the second substrate comprises one of a topsheet, a backsheet, and a second elastic belt.

B1l. An absorbent article comprising: a laminate comprising: a first nonwoven
comprising a first surface and an opposing second surface; a second nonwoven comprising a first
surface and an opposing second surface; wherein the first nonwoven is bonded with the second
nonwoven in an adherence zone, wherein the adherence zone comprises a layer of substantially

tackifier free adhesive positioned between the first nonwoven and the second nonwoven; wherein
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a first portion of the layer of the substantially tackifier free adhesive penetrates the second surface
of the first nonwoven; wherein a second portion of the layer of the substantially tackifier free
adhesive penetrates the first surface of the second nonwoven; and wherein the second surface of
the first nonwoven is separated from the first surface of the second nonwoven in the adherence
zone by a central portion of the layer of the substantially tackifier free adhesive; and wherein a first
portion of the substantially tackifier free adhesive in the first region of the adherence zone is
intermeshed with fibers between the first surface and the second surface of the second nonwoven
and intermeshed with fibers between the first surface and the second surface of the first nonwoven.

B2.  The absorbent article of paragraph B1, wherein the first portion of the substantially
tackifier free adhesive penetrates into the first nonwoven without reaching the first surface of the
first nonwoven, and wherein the second portion of the substantially tackifier free adhesive
penetrates into the second nonwoven without reaching the second surface of the second nonwoven.

B3.  The absorbent article of paragraph B2, wherein the first nonwoven comprises first
fibers and wherein the second nonwoven comprises second fibers, and wherein the first portion of
the substantially tackifier free adhesive is intermeshed with the first fibers on the second surface
of the first nonwoven and the second portion of the substantially tackifier free adhesive is
intermeshed with the second fibers on first surface of the second nonwoven.

B4.  The absorbent article of paragraph B3, wherein the first fibers comprise first
diameters and wherein the second fibers comprise second diameters, and wherein the central
portion of the layer of substantially tackifier free adhesive comprises a thickness, wherein the
thickness is greater than 1 times the first diameters and 1 times the second diameters.

B5.  The absorbent article of claim B4, wherein the first diameters are different than the
second diameters.

B6.  The absorbent article according to any of paragraphs B1 to BS, wherein the
substantially tackifier free adhesive comprises an adhesive composition comprising a polymer
and/or a copolymer, wherein the adhesive composition comprises less than 10% tackifiers by
weight.

B7.  The absorbent article according to any of paragraphs B1 to B6, wherein the adhesive
composition if free of or devoid of tackifiers.

B8.  The absorbent article according to any of paragraphs B1 to B7, wherein the first
nonwoven comprises one of a waist band, a connection zone, a leg cuff, an absorbent chassis, a
first elastic belt and wherein the second nonwoven comprises one of a topsheet, a backsheet, and

a second elastic belt.
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B9.  The absorbent article according to any of paragraphs B1 to B8, wherein the first
nonwoven comprises a first elastic belt and the second nonwoven comprises a second elastic belt,
and wherein the adherence zone defines a side seam.
B10. The absorbent article according to any of paragraphs B1 to B9, wherein at least one

of the first nonwoven and the second nonwoven comprises a meltblown layer.

Bio-Based Content for Components

Components of the absorbent articles described herein may at least partially be comprised
of bio-based content as described in U.S. Pat. Appl. No. 2007/0219521 A1, which is incorporated
by reference herein. For example, the superabsorbent polymer component may be bio-based via
their derivation from bio-based acrylic acid. Bio-based acrylic acid and methods of production are
further described in U.S. Pat. Appl. Pub. No. 2007/0219521 and U.S. Pat. Nos. 8,703,450;
9,630,901 and 9,822,197, all of which are incorporated by reference herein. Other components,
for example nonwoven and film components, may comprise bio-based polyolefin materials. Bio-
based polyolefins are further discussed in U.S. Pat. Appl. Pub. Nos. 2011/0139657, 2011/0139658,
2011/0152812, and 2016/0206774, and U.S. Pat. No. 9,169,366, all of which are incorporated by
reference herein. Example bio-based polyolefins for use in the present disclosure comprise
polymers available under the designations SHA7260™, SHE150™ or SGM9450F ™ (all available
from Braskem S.A)).

An absorbent article component may comprise a bio-based content value from about 10%
to about 100%, from about 25% to about 100%, from about 40% to about 100%, from about 50%
to about 100%, from about 75% to about 100%, or from about 90% to about 100%, for example,
using ASTM D6866-10, method B.

Recycle Friendly and Bio-Based Absorbent Articles

Components of the absorbent articles described herein may be recycled for other uses,
whether they are formed, at least in part, from recyclable materials. Examples of absorbent article
materials that may be recycled are nonwovens, films, fluff pulp, and superabsorbent polymers. The
recycling process may use an autoclave for sterilizing the absorbent articles, after which the
absorbent articles may be shredded and separated into different byproduct streams. Example
byproduct streams may comprise plastic, superabsorbent polymer, and cellulose fiber, such as pulp.
These byproduct streams may be used in the production of fertilizers, plastic articles of
manufacture, paper products, viscose, construction materials, absorbent pads for pets or on hospital

beds, and/or for other uses. Further details regarding absorbent articles that aid in recycling,
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designs of recycle friendly diapers, and designs of recycle friendly and bio-based component
diapers, are disclosed in U.S. Pat. Appl. Publ. No. 2019/0192723, which is incorporated by
reference herein.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean “about
40 mm.”

Every document cited herein, including any cross referenced or related patent or application
and any patent application or patent to which this application claims priority or benefit thereof, is
hereby incorporated herein by reference in its entirety unless expressly excluded or otherwise
limited. The citation of any document is not an admission that it is prior art with respect to any
invention disclosed or claimed herein or that it alone, or in any combination with any other
reference or references, teaches, suggests or discloses any such invention. Further, to the extent
that any meaning or definition of a term in this document conflicts with any meaning or definition
of the same term in a document incorporated by reference, the meaning or definition assigned to
that term in this document shall govern.

While particular embodiments of the present invention have been illustrated and described,
it would be obvious to those skilled in the art that various other changes and modifications can be
made without departing from the spirit and scope of the invention. It is therefore intended to cover
in the appended claims all such changes and modifications that are within the scope of this

invention.
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CLAIMS
What is claimed is:
1. A method of bonding substrates, the method comprising:

providing a first substrate (200) comprising a first surface (206) and an opposing second
surface (208);

providing a second substrate (202) comprising a first surface (212) and an opposing second
surface (214);,

applying a layer (401) of substantially tackifier free adhesive (400) to the first surface (212)
of the second substrate (202) to define an adherence zone (402);

positioning the second surface (208) of the first substrate (200) on the adherence zone (402)
of the second substrate (202); and

pressing the first substrate (200) and the second substrate (202) against each other in the
adherence zone (402) such to force a first portion (401a) of the layer (401) of the substantially
tackifier free adhesive (400) into the first substrate (200) and a second portion (401b) of the layer
(401) of the substantially tackifier free adhesive (400) into the second substrate (202), wherein the
first portion (401a) of the layer (401) of the substantially tackifier free adhesive (400) penetrates
through the second surface (208) of first substrate (200), wherein the second portion (401b) of the
layer (401) of the substantially tackifier free adhesive (400) penetrates through the first surface
(212) of the second substrate (202), and the second surface (208) of the first substrate (200) and
the first surface (212) of the second substrate (202) are separated from each other by a central
portion (401c¢) of the layer (401) of the substantially tackifier free adhesive (400).

2. The method of claim 1, wherein the first portion (401a) of the substantially tackifier free
adhesive (400) penetrates through the first substrate (200) without reaching and penetrating
through the first surface (206) of the first substrate (200), and wherein the second portion (401b)
of the substantially tackifier free adhesive (400) penetrates through the second substrate (202)
without reaching and penetrating though the second surface (214) of the second substrate (202).

3. The method of either claim 1 or 2, wherein the first substrate (200) comprises a first

nonwoven (200') and the second substrate (202) comprises a second nonwoven (202').

4. The method of claim 3, wherein the first nonwoven (200") comprises first fibers (220) and
wherein the second nonwoven (202") comprises second fibers (222), and wherein the first portion

(401a) of the substantially tackifier free adhesive (400) is intermeshed with the first fibers (220)
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on the second surface (208) of the first nonwoven (200) and the second portion (401b) of the
substantially tackifier free adhesive (400) is intermeshed with the second fibers (222) on first

surface (212) of the second nonwoven (202").

5. The method of claim 4, wherein the first fibers (220) comprise first diameters and wherein
the second fibers (222) comprise second diameters, and wherein the central portion (401c) of the
layer (401) of substantially tackifier free adhesive (400) comprises a thickness, wherein the

thickness is greater than 1 times the first diameters and 1 times the second diameters.

6. The method of either claim 4 or 5, wherein the first diameters are different than the second
diameters.
7. The method of any of claims 3 to 6, wherein at least one of the first nonwoven (200') and

the second nonwoven (202")comprises a meltblown layer.

8. The method of any of claims 1 to 7, wherein the substantially tackifier free adhesive (400)
comprises an adhesive composition comprising a polymer and/or a copolymer, wherein the

adhesive composition comprises less than 10% tackifiers by weight.

9. The method of claim 8, wherein the adhesive composition if free of or devoid of tackifiers.

10. The method of any of claims 1 to 9, wherein providing the first substrate (200) further

comprises cutting a discrete piece from a continuous first substrate.

11. The method of claim 10, wherein providing the second substrate (202) further comprises

advancing a continuous second substrate in a machine direction.

12.  The method of any of claims 1 to 11, further comprising converting the first substrate (200)

and the second substrate (202) into components of an absorbent article (100).

13. The method of claim 12, wherein the first substrate (200) comprises one of a waist band
(156), a connection zone (168), aleg cuff (158), an absorbent chassis (102), a first elastic belt (172)
and wherein the second substrate (202) comprises one of a topsheet (138), a backsheet (136), and
a second elastic belt (174).



PCT/US2024/047162

WO 2025/071995

1/18

V1 2inbi4

911

611

811

1d

51748 891 124"
801 /// / n(\ \ ocl
// | _
| |
“ !
o _ﬁ
) “ |
Coe _
P R _
201 AR _
[ | 1 .
| I | I _
96 —-o - R :
S~ e |
S 1 |
[ | 1 _
AR _
[ | 1 .
T |
|| 1 .
92t SR _ _
J’ e _ i
[ | 1 . I [ |
—— b == b — A —
RNy ! R — B 2
2Sl . __ 11T _ Lo ___.¥S1
R _ A
\ — i i
1001 8cl i _ by TTTT——_ 081
‘001 i _ Lo
_ _ | -
| i | _j\
1 H |
_ 1
o | | _
] . |
ooyt r=71=-=7=77° - ! |
v J - _ {19t
Lo I }
Nov\ / [ |
e R _
P _ /
cvl _ 051
I



PCT/US2024/047162

WO 2025/071995

2/18

1001
‘004

991
291

ql aJ

noi-

vel

_(\ \ oct

1d

S0t el ‘ovl \

8G1

_
— n 3
\ | Y : ]
| \ : |
| ! | |
1 T T Tt —lllllllllllm 1
! .
“ _ | 801 9t
! 1
201 “ _ |
| _ \
091 ' . I
\// 1 _ “ y
N~ 1 |
1 _ | A
| | | 091
! | “ N
1 . 1
92! m | | e
1
Ui ....... o S ol 6L1
“ _
" _
“ _
i _ y
am " _
€l _ _
_ .
_
] | i
1
! / _
“ p _ 8Ll
T
;o
\ _ !
/ 41 y
_
_
|
_



WO 2025/071995 PCT/US2024/047162
3/18

100,
100P

184

Figure 2A

102

170

9\
M~
—



PCT/US2024/047162

WO 2025/071995

4/18

D¢ ainbi4

vel

NS/Z doot

/ . ‘001

-

1d

vl

e08I

de @nbi

Vel

NOZ
|

\ !

Id



PCT/US2024/047162

WO 2025/071995

5/18

¢ ainbi4

€0¢

9l¢

(X0)7

A1)
‘00¥

<0¢

c0¢€

90¢ a0y
‘00v

1407

90v

L0C 14017

002
v/ 90

R 00e 002
an

¥0¢



PCT/US2024/047162

WO 2025/071995

6/18

# 81nbi4

14%4
cle
06 'dg vs 202
¥0e 0ze
gle cce
00¢ 80¢ 002
/ zle /»
Id
c0¢
9ce vce

10 ————]

_ 3

8ce

0G ‘g6 VS



PCT/US2024/047162

WO 2025/071995

7/18

gs ainbi4

90¢

e00¢
‘002

q00¢
‘002

¥0¢

VS ainbi4




PCT/US2024/047162

WO 2025/071995

8/18

DG ainbi-
ao

A

L 9l¢

Ec0cC

—  ‘g0¢

—— Y1) 2

4017
%DS_

|

‘00¥




PCT/US2024/047162

WO 2025/071995

9/18

9 ainbi4 AN

c0e v1e

AV

0ce
9le ece
80¢
0og
c0c
9ce vce
- “__/




PCT/US2024/047162

10/18

WO 2025/071995

g/ @b v/ 8inbi
as ao

—>

cl cle

glg
LY

(X0}%

——— ¥0¢




PCT/US2024/047162

11/18

WO 2025/071995

g ainbi

201
Z01 201
(Uil b
[Eliptliol] _IIIIIII_
an R e
e S |
h 20% — >
202 z0v gelt anw yog <0¥
eyl o 902
a0
vl
20% 102 /
902 h ‘e \ 20¥
00¥ cll v 20y 802 00y

) | N
20g —> 201 201 A

h an
EvLl 2ie

1ZA"

Y

—_——

d001

98I

deov



PCT/US2024/047162

WO 2025/071995

12/18

V'8 8inbi

201
A 2ol oL 4001
\ _
“
[
A _
<l _ 981

_
U ]

- —q r — T- - F — T— = =T T ==

e ey 0 = -

TR R L (K n r—— _ -

as Pl 7o) BTy = _ -
] (s | ghvE L) 8
f 1

; _
q — m__ vmv\“

202 e20r  ‘eelh e20r AN poz B20Y aR0Y  pgop deoy

B/l
azovy azov n.).v azov 90¢
N ]
902 ezZob . L0cC \\ cll
00v cLlyzor v 7A1] % gog dcov

c0¢ —> 20! 201
‘YL A




PCT/US2024/047162

WO 2025/071995

13/18

0} @inbi-

80¢

10C

¢l

¥8l
cle

c0¢

v/l

00v

6 24nbi
'

c0l

oy —— |

ezZoy ——|

81—

£

14%4 202

90¢

L0C



PCT/US2024/047162

WO 2025/071995

14/18

L1 8inbi4

c0¢

¥0¢ vie

qiov
LoV

oLOVv
‘Lo cle
80¢
%017

‘001 (Lo2) 90¢
00¢



WO 2025/071995 PCT/US2024/047162
15/18

212

401
401b

401
401a

(
O
Figure 12

221

200
200,
(201)
/ 220

220
221
223
222




WO 2025/071995

401,

401a

200,

200’

401,

(201)

403

401a

16/18

PCT/US2024/047162

202,
202

401
401b
Figure 13

204




WO 2025/071995 PCT/US2024/047162
17/18

212

204

401,
401b

Figure 14A




PCT/US2024/047162

WO 2025/071995

18/18

vz a1 ainbi4

qLov ‘c0c  gee
‘LOY Z0b
2z Q 9 Q 00% zee
£ze €ee

FORRO00006600 00000000 0000000 TS0 .oooOaum»w‘coooo‘w.mnanO-m\oul-oooh»m..uO
G O CONU0000T

cle

oL0Y
LoV

80¢

e

(X4

12g
vez Oce 02z

BLOb (Ltoz)

LoV 002

‘002

0ce



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2024/047162

A. CLASSIFICATION OF SUBJECT MATTER
INV. A61F13/15

ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2022/396037 Al (SCHNEIDER UWE [US]) 1-13
15 December 2022 (2022-12-15)
paragraphs [0002], [0006] - [0008],
[0042]
paragraphs [0065] - [0067], [0074],
[0084]
claimg 1-18; figures 1-9
X US 2020/330291 Al (LINDNER TORSTEN [DE] ET 1-13
AL) 22 October 2020 (2020-10-22)
paragraphs [0002], [0006], [0040],
[0077], [0079], [0083] - [0088]
claims 1-13; figure 3

I:‘ Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance;; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance;; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 November 2024

Date of mailing of the international search report

10/12/2024

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Beins, Ulrika

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2024/047162
Patent document Publication Patent family Publication
cited in search report date member(s) date
Us 2022396037 Al 15-12-2022 EP 3836875 Al 23-06-2021
EP 4212137 Al 19-07-2023
uUs 2020047420 Al 13-02-2020
uUs 2022396037 Al 15-12-2022
WO 2020036795 Al 20-02-2020
Us 2020330291 Al 22-10-2020 CN 112804978 A 14-05-2021
EP 3863582 Al 18-08-2021
uUs 2020108168 Al 09-04-2020
uUs 2020330291 A1l 22-10-2020
WO 2020076907 Al 16-04-2020

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - claims
	Page 39 - claims
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - wo-search-report
	Page 59 - wo-search-report

