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(57) ABSTRACT 
Nonwoven webs/nonwoven laminates for use in absorbent 
articles are disclosed. The nonwoven laminate includes a first 
nonwoven web with continuous spunbond crimped fibers and 
a second web joined to the first nonwoven web. A plurality of 
apertures extend through at least one of the first nonwoven 
web or the second web. The nonwoven web includes a plu 
rality of continuous spunbond crimped fibers wherein a plu 
rality of apertures extend through the nonwoven web. 
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CRIMPED FIBER SPUNBOND NONWOVEN 
WEBS/LAMINATES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority under 35 U.S.C. 
S119(e) to U.S. Provisional Patent Application Ser. Nos. 
62/168,199 filed on May 29, 2015, 62/076,043, filed on Nov. 
6, 2014, and 62/177,405, filed on Mar. 13, 2015, the entire 
disclosures of which are hereby incorporated by reference. 

FIELD OF THE INVENTION 

0002 The disclosure herein relates generally to a crimped 
fiber spunbond nonwoven web and an article incorporating 
the nonwoven web. 

BACKGROUND OF THE INVENTION 

0003 Topsheets of disposable absorbent articles perform 
a valuable function. Topsheets are typically the interface 
between the disposable absorbent article and the user. As 
Such, topsheets should be tactilely appealing to the user. 
Additionally, particularly in the context of hygiene articles, 
topsheets can mask staining caused by menses and/or urine. If 
the topsheet does not successfully mask the staining caused 
by menses/urine, the user may be left with the impression that 
the disposable absorbent article did not perform well. Also, in 
Some applications, topsheets with the ability to acquire liquid 
insults rapidly to reduce the likelihood of leakage can be 
desired. 
0004. There are a variety oftopsheets known in the art. For 
example, in Some conventional feminine hygiene articles, 
topsheets may comprise a film. Films are typically desirable 
because they provide good masking benefits regarding 
menses/urine staining. However, without Substantial process 
ing, films can provide the user with a displeasing tactile 
sensation. And, even with the Substantial processing, some 
users describe a film topsheet as having a “plastic feel” which 
Some users find displeasing. Additionally, films can some 
times leave residual liquid, e.g. menses and/or urine, in con 
tact with the skin of the wearer which can exacerbate any 
unpleasant feelings as well as create a perception of "unclean 
liness” in the mind of the user. 
0005. Other conventional feminine hygiene articles com 
prise nonwoven topsheets. Nonwoven topsheets can provide 
a soft feel to the user; however, nonwoven topsheets typically 
do not have good masking capability with regard to menses/ 
urine stains. Unfortunately, nonwovens which do provide 
good masking properties often provide less than adequate 
liquid performance. 
0006 Based on the foregoing, there is a need for a topsheet 
which can provide a soft feel to the user while also providing 
good acquisition of liquids insults. Additionally, a topsheet 
which can mask menses/urine stains in conjunction with the 
foregoing or independently thereof, would be beneficial. 

SUMMARY OF THE INVENTION 

0007 Disclosed herein are nonwoven webs and nonwoven 
laminates which can be used as a topsheet of a disposable 
absorbent article as well as other components of an absorbent 
article. The nonwoven webs/nonwoven laminate of the 
present invention, when utilized as a topsheet of a feminine 
hygiene article, can provide a soft feel to the user and can 
provide good acquisition of menses/urine insults. 
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0008. In some forms, nonwoven laminates of the present 
invention comprise a first nonwoven web with continuous 
spunbond crimped fibers and a second web joined to the first 
nonwoven web. A plurality of apertures extend through at 
least one of the first nonwoven web or the second web. Addi 
tional forms include a nonwoven web comprising a plurality 
of continuous spunbond crimped fibers, wherein a plurality of 
apertures extend through the nonwoven web. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009 While the specification concludes with claims par 
ticularly pointing out and distinctly claiming the Subject mat 
ter of the present invention, it is believed that the invention 
can be more readily understood from the following descrip 
tion taken in connection with the accompanying drawings, in 
which: 
0010 FIG. 1A is a schematic representation of a non 
woven laminate of the present invention shown in an 
exploded cross sectional view of the nonwoven laminate; 
0011 FIG. 1B is a schematic representation of a non 
woven laminate of the present invention shown in an 
exploded cross sectional view of the nonwoven laminate; 
0012 FIG. 2A is a schematic representation of a non 
woven laminate of the present invention shown in cross sec 
tion; 
0013 FIG. 2B is a schematic representation of a non 
woven laminate of the present invention shown in cross sec 
tion; 
0014 FIG. 2C is a schematic representation of a non 
woven laminate of the present invention shown in cross sec 
tion; 
0015 FIG. 3 is a schematic representation of a nonwoven 
laminate of the present invention shown in cross section; 
0016 FIG. 4 is a schematic representation of a nonwoven 
laminate of the present invention shown in cross section; 
0017 FIG. 5 is a schematic representation of a nonwoven 
laminate of the present invention shown in cross section; 
0018 FIG. 6A is a photomicrograph of a portion of a 
spunbond nonwoven web showing atop view of the spunbond 
nonwoven web: 
0019 FIG. 6B is a photomicrograph of a laminate com 
prising two layers of the nonwoven of FIG. 6A showing a side 
view of a cap and tuft formed therefrom; 
0020 FIG. 6C is a photomicrograph showing a top view of 
the laminate of FIG. 6B; 
0021 FIG. 7A top view of a spunbond crimped fiber non 
woven web: 
0022 FIG. 7B is a photomicrograph showing a side view 
of a nonwoven laminate comprising the spunbond nonwoven 
of FIG. 6A as an upper layer and the spunbond crimped 
nonwoven of FIG. 7A as a lower layer, wherein the laminate 
comprises a cap and tuft formed therefrom; 
0023 FIG.7C is a photomicrograph showing a top view of 
the nonwoven laminate of FIG. 7B; 
0024 FIG. 8A is a photomicrograph showing a side view 
of a nonwoven laminate comprising the spunbond crimped 
nonwoven of FIG. 7A as an upper layer, and the spunbond 
nonwoven of FIG. 6A as a lower layer, wherein the laminate 
comprises a cap and tuft formed therefrom; 
0025 FIG.8B is a photomicrograph showing a top view of 
the nonwoven laminate of FIG. 8A: 
0026 FIG. 9A is a photomicrograph showing a side view 
of a nonwoven laminate comprising two layers of the crimped 
fiber spunbond of FIG. 7A: 
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0027 FIG.9B is a photomicrograph showing a top view of 
the nonwoven laminate of FIG. 9A; 
0028 FIG. 10 depicts a graph showing results of a drip test 
comparing nonwoven laminates with crimped fiber spunbond 
nonwoven layers versus laminates with no crimped fiber 
spunbond nonwoven layers; 
0029 FIG. 11 depicts a graph showing results of a 
machine direction run-off test comparing nonwoven lami 
nates with crimped fiber spunbond nonwoven layer versus 
laminates with no crimped fiber spunbond nonwoven layers; 
0030 FIGS. 12A and 12B depictatop view and side view, 
respectively, of a nonwoven laminate of the present invention 
comprising tufts/caps; 
0031 FIGS. 13A and 13B depictatop view and side view, 
respectively, of another nonwoven laminate of the present 
invention comprising tufts/caps; 
0032 FIGS. 14A and 14B depictatop view and side view, 
respectively, of another nonwoven laminate of the present 
invention comprising tufts/caps; 
0033 FIGS. 15A and 15B depictatop view and side view, 
respectively, of another nonwoven laminate of the present 
invention comprising tufts/caps; 
0034 FIG. 16A is a perspective view of an apparatus for 
forming the nonwoven laminate of the present invention; 
0035 FIG.16B is a schematic illustration of an apparatus 
for forming crimped fiber spunbond nonwoven webs; 
0036 FIG.16C is a photograph showing a crimped fiber; 
0037 FIG. 16D is a photograph showing a straight fiber; 
0038 FIG. 17 is a scanning electron micrograph (“SEM) 
photo showing a nonwoven fiber with additive that has 
bloomed on the surface of the fiber; 
0039 FIG. 18 is an SEM photo showing another non 
woven fiber with additive that has bloomed on the surface of 
the fiber; 
0040 FIG. 19 is an SEM photo showing another non 
woven fiber with additive that has bloomed on the surface of 
the fiber; 
0041 FIG. 20 is an SEM photo showing another non 
woven fiber with additive that has bloomed on the surface of 
the fiber; 
0042 FIG. 21 is an SEM photo showing another non 
woven fiber with additive that has bloomed on the surface of 
the fiber; 
0043 FIG. 22 is a photomicrograph showing other non 
woven fibers with additive that has been applied to the fibers: 
0044 FIG. 23 is an SEM photo showing nonwoven fibers 
with additive that has formed a film on the surface of the 
fibers: 
0045 FIG. 24 is an SEM photo showing nonwoven fibers 
with additive that has formed a film and fibrils on the surface 
of the fibers: 
0046 FIG. 25 is an SEM photo showing nonwoven fibers 
with a hydrophilic melt additive; 
0047 FIG. 26 is a top view of a feminine hygiene article, 

i.e. sanitary napkin, constructed in accordance with the 
present invention; 
0048 FIG. 27 is a top view of an absorbent article with 
Some layers partially removed in accordance with the present 
disclosure; 
0049 FIG. 28 is a cross-sectional view of the absorbent 
article taken about line 20-20 of FIG. 27 in accordance with 
the present disclosure; 
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0050 FIG. 29 is a view of the absorbent article of FIG. 28 
where the absorbent article has been at least partially loaded 
with fluid in accordance with the present disclosure; 
0051 FIGS.30-33 are photographs of portions of example 
nonwoven laminates in accordance with the present disclo 
Sure; 
0.052 FIG. 34 is a depiction of a coordinate system for the 
nonwoven laminates of the present invention; 
0053 FIGS. 35-48 are photographs of nonwoven lami 
nates constructed in accordance with the present invention; 
0054 FIGS. 49-52 represent a schematic illustration of 
fusion bond patterns for nonwoven laminates of the present 
invention; 
0055 FIGS. 53-57 are schematic illustrations of dispos 
able absorbent articles comprising a plurality of Zones in 
accordance with the present invention; 
0056 FIGS. 58-59 represent a schematic illustrations 
exemplary overbond patterns having at least some overbonds 
with central longitudinal axes that are substantially parallel to 
a machine direction in accordance with the present disclo 
Sure; 
0057 FIG. 60 is a photograph of a portion of a nonwoven 
laminate comprising fused portions surrounding the aper 
tures in accordance with the present disclosure; 
0.058 FIG. 61 is a schematic representation of a stack of 
absorbent articles within a package; 
0059 FIG. 62 is a schematic illustration of a test stand for 
performing the Trickle Test described herein; 
0060 FIG. 63 is a schematic illustration of multiple cross 
sections of bi-component fibers for use with the present 
invention; 
0061 FIG. 64 is a graph depicting stress stain curves for a 
spunbond nonwoven web and two crimped fiber spunbond 
nonwoven webs; 
0062 FIGS. 65-74 are photographs of patterned apertured 
webs in accordance with the present disclosure; 
0063 FIGS. 75-81 are illustrations showing overbonds, 
patterned adhesive and combination of overbonds and pat 
terned adhesive, respectively; and 
0064 FIG. 82 is an exemplary cross section of a laminate 
structure constructed in accordance with the present inven 
tion. 

DETAILED DESCRIPTION OF THE INVENTION 

0065. The term “fibrils' refers to projections, elongate 
projections, bumps that extend outwardly from a surface or 
generally radially outwardly from an outer surface of a fiber. 
In some instances, the projections, elongate projections, or 
bumps may extend radially outwardly relative to a longitudi 
nal axis of the fiber. Radially outwardly means in the range of 
1 to 89 degrees relative to the longitudinal axis. In still other 
instances, the projections, elongate projections, or bumps 
may extend radially outwardly from a surface of a fiber at 
least in a longitudinal central third of the fiber. The projec 
tions, elongate projections, or bumps comprise, consist of, or 
consist essentially of (e.g., 51% to 100% or 51% to 99%), 
melt additives. The projections, elongate projections, or 
bumps grow from the fibers post-nonwoven Substrate forma 
tion only after a time period (e.g., 6-100 hours) under ambient 
conditions. Fibrils can be viewed using an SEM at, at least 
1,000 times magnification. 
0066. As used herein, the term “nonwoven web’ refers to 
a web having a structure of individual fibers or threads which 
are interlaid, but not in a repeating pattern as in a woven or 
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knitted fabric, which do not typically have randomly oriented 
fibers. The basis weight of nonwoven fabrics is usually 
expressed in grams per square meter (gsm). The basis weight 
of a nonwoven web/laminate is the combined basis weight of 
the constituent layers and any other added components. Fiber 
diameters are usually expressed in microns; fiber size can also 
be expressed in denier, which is a unit of weight per length of 
fiber. 
0067. As used herein “philic” and “phobic” have mean 
ings as well established in the art with respect to the contact 
angle of a referenced liquid on the Surface of a material. Thus, 
a material having a liquid contact angle of greater than about 
75 degrees is considered phobic, and a material having a 
liquid contact angle of less than about 75 degrees is consid 
ered philic. 
0068. As used herein, "spunbond fibers’ refers to small 
diameter fibers which are formed by extruding molten ther 
moplastic material as filaments from a plurality of fine, usu 
ally circular capillaries of a spinneret with the diameter of the 
extruded filaments then being rapidly reduced. Spunbond 
fibers are generally not tacky when they are deposited on a 
collecting Surface. Spunbond fibers are generally continuous 
and have average diameters (from a sample of at least 10) 
larger than 7 microns, and more particularly, between about 8 
and 40 microns. 
0069. As used herein, "spunbond crimped fibers’ refers to 
bi-component fibers which may be configured in a side-by 
side, core-eccentric sheath or other Suitable configuration. 
The selection of suitable resin combinations and bi-compo 
nent fiber configuration can lead to a helical crimp or curl 
generated in the fibers. The crimp may occur spontaneously 
during the spinning or laydown process, on its own after web 
formation. In some instances, the webs may require an addi 
tional step (e.g. heating or mechanical deformation) to induce 
the fibers to crimp. 
0070. By “substantially randomly oriented it is meant 

that, due to processing conditions of a nonwoven layer, there 
may be a higher amount of fibers oriented in the machine 
direction (MD) than the cross direction (CD), or vice-versa. 
(0071. As used herein, the term “absorbent article', refers 
to devices which absorb and contain body exudates, and, 
more specifically, refers to devices which are placed against 
or in proximity to the body of the wearer to absorb and contain 
the various bodily exudates discharged from the body. The 
term absorbent article includes, but is not limited to, diapers, 
pants, training pants, adult incontinence products, sanitary 
napkins, tampons, wipes, and liners. The term “absorbent 
article' also encompasses cleaning or dusting pads or Sub 
strates that have some absorbency. 
0072 The present invention pertains to crimped fiber 
spunbond nonwoven webs that are suitable for use in a dis 
posable absorbent article. The present invention also pertains 
to nonwoven laminates which comprise at least one layer 
which is a crimped fiber spunbond nonwoven web. As dis 
cussed hereafter, the crimped fiber spunbond nonwoven 
webS/nonwoven laminates of the present invention may com 
prise caps and/or tufts or other out-of-plane deformations 
which provide a softness benefit, a masking benefit and/or a 
fluid handling benefit. Optionally, the crimped fiber spun 
bond nonwoven webs or other webs of a nonwoven laminate 
of the present invention may comprise an additive either 
applied post formation and/or blended into the fiber (dis 
cussed hereafter) so that the additive is present during the 
formation of the constituent fibers. The inventors have found 
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that these additives can provide masking benefits such that 
menses/urine stains are less visible to a user of the disposable 
absorbent article. Additionally, the inventors have found that 
the additives can provide the treated web with better draining 
capability such that less fluid sticks to the fibers and/or inter 
stices between intersecting fibers. This draining capability 
can also result in better masking of urine/menses stains. Also, 
the inventors have found that the additives can provide the 
crimped fiber spunbond nonwoven web or other webs of a 
nonwoven laminate of the present invention with improved 
acquisition time for liquid insults which reduces the likeli 
hood of leaking. Some suitable additives contemplated are 
with regard to hydrophobicity, hydrophilicity, softness, 
reduction of coefficient of friction, or the like. Some suitable 
additives are discussed herein. 

Nonwoven Webs/Laminates 

0073. A nonwoven web constructed in accordance with 
the present invention comprises spunbond crimped fibers. In 
other forms of the present invention, crimped fiber spunbond 
webs of the present invention may comprise multiple Sub 
strates. For example, a crimped fiber spunbond web of the 
present invention may be made via a spunbond process com 
prising multiple spinbeams. In Such forms, a first Substrate 
created from a first spinbeam may comprise continuous spun 
bond fibers while a second substrate created from a second 
spinbeam may comprise continuous crimped spunbond 
fibers. The method of making the crimped fiber spunbond 
webs and laminates of the present invention is discussed in 
additional detail hereafter. 
0074 Laminates constructed in accordance with the 
present invention may comprise at least two webs (layers) at 
least one of which is a crimped fiber spunbond nonwoven 
web. In other forms, the laminate may comprise a film web 
and a crimped fiber spunbond nonwoven web. In other forms, 
the laminate may comprise a crimped fiber spunbond non 
woven web and another nonwoven web. 
0075. The crimped fiber spunbond nonwoven webs and 
nonwoven laminates of the present invention have a machine 
direction (MD) (perpendicular to the plane of the sheets 
showing FIGS. 1A, 1B, and 2A-2C), a cross machine direc 
tion (CD), and a Z direction, as is commonly known in the art 
of web manufacture. Each of the nonwoven laminates of the 
present invention comprises at least two nonwoven webs 
which are referred to herein as generally planar, two-dimen 
sional webs. Crimped fiber spunbond nonwoven webs are 
also referred to herein as generally planar, two-dimensional 
webs. 
0076 FIG. 1A shows an exploded cross sectional view of 
a nonwoven laminate 100 of the present invention. The non 
woven laminate 100 comprises a first layer 110 having a first 
surface 115 and a second surface 120, each of which are 
generally planar. The nonwoven laminate 100 further com 
prises a second layer 150A having a first surface 155 and a 
second surface 160 each of which are generally planar. The 
first surfaces 115 and 155 of the first layer 110 and the second 
layer 150, respectively, can be body-facing surfaces and the 
second surfaces 120 and 160 of the first layer 110 and the 
second layer 150A, respectively, can be garment-facing Sur 
faces. 
0077. At least one of the first layer or second layer com 
prises a crimped fiber spunbond nonwoven web. For example, 
the first layer may comprise spunbond crimped fibers while 
the second layer does not comprise spunbond crimped fibers. 
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In another example, the first layer may not comprise spun 
bond crimped fibers while the second layer comprises spun 
bond crimped fibers. In yet another example, both the first 
layer and the second layer may comprise spunbond crimped 
fibers. 
0078. The first layer 110 may comprise a first plurality of 
apertures 125 that extend through the first layer 110 from the 
first surface 115 to the second surface 120. As shown, the 
second layer 150, in some forms, may not include apertures. 
However, as shown in FIG. 1B, the second layer 150 may 
comprise a second plurality of apertures 165. As shown, the 
first plurality of apertures 125 and the second plurality of 
apertures 165 may be substantially aligned. 
0079 Substantially aligned, in the context of the apertures 
herein, means that the majority of the first plurality of aper 
tures, i.e. at least 51%, comprise a reciprocal aperture in the 
second layer 150, and of those apertures in the first layer 110 
comprising a reciprocal aperture in the second layer 150, at 
least 51% of the open area of each of those apertures in the 
first layer 110 corresponds to open area of an aperture in the 
second layer 150. In some forms, the first plurality of aper 
tures 125 and the second plurality of apertures 165 are created 
contemporaneously and may be coterminous. Still in other 
forms, the first plurality of apertures 165 and the second 
plurality of apertures 165 may be produced separately such 
that a portion of the second layer 150 may be exposed through 
at least one of the first plurality of apertures 150 and vice 
Versa. Some Suitable aperturing processes are discussed here 
after. 
0080. The first layer 110 and the second layers 150, may 
be joined about the periphery of each of the first plurality of 
apertures 125. For example, for those processes where aper 
tures are created by melting fibers of the first layer 110 typi 
cally an aperture periphery is formed. Additionally during the 
melting, the melted fiber material can form bonds with sur 
rounding fibers including the fibers of the second layer 150. 
The same can occur where both the first layer 110 and the 
second layer 150 comprise apertures. In such forms, the first 
layer 110 and the second layer 150 are attached to one another 
about at least a portion of the periphery of each of the second 
plurality of apertures 165. In some forms, the first layer 110 
and the second layer 150 are attached to one another about at 
least a portion of the periphery of each of the first plurality of 
apertures 125. One of the benefits of utilizing a crimped fiber 
spunbond nonwoven web is that the melted fibers are less 
noticeable with the higher caliper of the crimped fiber spun 
bond nonwoven web. 

0081. The nonwoven laminate 100 of FIGS. 1A and 1B 
can provide a soft feel to a user of an absorbent article incor 
porating the nonwoven laminate 100 as the topsheet of the 
absorbent article. An additional softness benefit, masking 
benefit and/or fluid handling benefit can be gained by the 
out-of-plane deformations described with regard to FIGS. 
2A-2C. 

0082. With regard to FIG. 2A, a schematic representation 
of the nonwovenlaminate 100 constructed inaccordance with 
the present invention is shown. In some forms of the present 
invention, the first layer 110 may additionally comprise a first 
plurality of discontinuities 235 in the second surface 120 of 
the first layer 110. The first plurality of discontinuities 235 are 
formed when localized areas of constituent material of the 
first layer 110 are urged in the Z-direction such that the 
constituent material of the first layer 110 is disposed super 
jacent to the first surface 115 of the first layer 110. The 
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disposition of the constituent material, may, in Some forms, 
create an out-of-plane deformation, e.g. a cap 230. The first 
layer 110 may comprise a plurality of caps 230 positioned 
above the first surface 115. Each of the plurality of caps 230 
can partially overlie at least one of the first plurality of dis 
continuities 235. For example, a first cap may at least partially 
overlay a first discontinuity, and a second cap may at least 
partially overlay a second discontinuity and so on. Caps 230 
are discussed in additional detail hereafter. 

I0083. Similarly, the second surface 160 of the second layer 
150 may comprise a second plurality of discontinuities 275. 
The second plurality of discontinuities 275 can be formed as 
provided above with regard to the first plurality of disconti 
nuities 235 in the first layer 110. Namely, localized areas of 
constituent material of the second layer 150 are urged in the 
Z-direction such that these localized areas of constituent 
material are disposed superjacent to the first surface 155 of 
the second layer 150. In some forms, this Z-direction urging 
also forces the constituent material of the second layer 150 to 
extend through the first plurality of discontinuities 235 in the 
second surface 120 of the first layer 110. The urging of the 
constituent material of the second layer 150 can also form an 
out-of-plane deformation, e.g. a tuft 270. Each tuft 270 may 
extend through a corresponding discontinuity 235 in the first 
layer 110. 
I0084 As shown in FIG.2B, the first layer 110 may in some 
forms comprise the first plurality of apertures 125 in the first 
layer 110. Similarly, with regard to FIG. 2C, the nonwoven 
laminate 100 may comprise the second layer 150 which com 
prises the second plurality of apertures 165. Additional forms 
are contemplated where the second layer 150 comprises aper 
tures in the absence of apertures in the first layer 110. 
I0085 Additional arrangements of caps and/or tufts are 
provided with respect to FIGS. 3-5. With regard to FIG.3, the 
first layer 110, in some forms may not form a cap with the 
Z-direction urging described heretofore. In Such forms, the 
constituent material, e.g. fibers, of the first layer 110 may 
break during the urging which allows the tuft 270 to be 
exposed through the first layer 110. In other forms, regarding 
FIG. 4, the nonwoven laminate 100 may comprise a first 
plurality of discontinuities 435. The first plurality of discon 
tinuities 435 are formed when localized areas of constituent 
fibers of the first layer 110 are urged in the negative Z-direc 
tion Such that the constituent material are disposed Subjacent 
to the first surface 115 of the first layer 110 thereby forming 
out-of-plane deformations, e.g. tufts 470. In some forms, the 
tufts 470 may extend beyond the second surface 160 of the 
second layer 150 such that at least a portion of the tuft 470 is 
subjacent to the second surface 160. 
I0086. The second layer 150 may comprise a second plu 
rality of discontinuities 475. As shown, each of the plurality 
of tufts 470 may extend through each of the second plurality 
of discontinuities 475. The second plurality of discontinuities 
475 may be created when localized areas of constituent mate 
rial, e.g. fibers, of the second layer 150 are urged in the 
negative Z-direction Such that the constituent material in the 
localized areas are disposed subjacent to the first surface 155 
of the second layer 150. However, instead of forming a cap 
230 (shown in FIGS. 2A-2C), the urging in the negative 
Z-direction of the constituent material of the second layer 150 
may be such that a plurality of fibers/material break thereby 
forming the second plurality of discontinuities 475. Each tuft 
470 extends through a corresponding discontinuity in the 
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second layer 450. As shown, tufts 470 may be uncovered by a 
corresponding cap formed by the constituent fibers of the 
second layer 450. 
I0087. With regard to FIG. 5, the disposition of the con 
stituent fibers/material of the second layer 150 may form an 
out-of-plane deformation, e.g. a cap 530. The caps 530 may 
extend below the second surface 160. Each of the plurality of 
caps 530 can partially underlie at least one of the second 
plurality of discontinuities 475. For example, a first cap at 
least partially underlies a first discontinuity, and a second cap 
at least partially underlies a second discontinuity and so on. 
0088. Each of the first layers and second layers described 
herein may comprise Substantially randomly oriented fibers. 
For those nonwoven laminates 100 described heretofore 
which comprise both tufts and caps, tufts need not necessarily 
be covered by a corresponding cap. For example, in some 
nonwoven laminates 100, at least 50% of tufts comprise a 
corresponding cap which Substantially covers their respective 
tuft. In other examples, more than 75% of tufts of a nonwoven 
laminate 100 may comprise a corresponding cap. By “sub 
stantially covers' it is meant that more than 51% of the 
exterior Surface of the tuft is covered by a corresponding cap. 
0089. Other exemplary laminates in accordance with the 
present invention include a first layer comprising a film and a 
second layer which comprises a crimped fiber spunbond web. 
In another example, the first layer may comprise a crimped 
fiber spunbond nonwoven web while the second layer com 
prises a film. In yet another example the first layer may 
comprise a crimped fiber spunbond nonwoven web and the 
second layer may comprise a nonwoven web. In Such forms, 
the second layer may comprise a crimped fiber spunbond 
nonwoven web. Or, the second layer may comprise a non 
woven web which is spunbond sans spunbond crimped fibers. 
Or, the second layer may comprise a nonwoven web which is 
carded, meltblown, etc. The out-of-plane deformations 
described herein may be provided on any of the laminates of 
the present invention described herein. 
0090. Additionally, the inventors have found that when 
spunbond crimped fibers are utilized, the out-of-plane defor 
mations described herein take on very different configura 
tions. The configuration differences are highlighted with 
regard to FIGS. 6A-6C through FIG.9B. 
0091 FIGS. 6A-6C illustrate tufts which may be formed 
with nonwoven layers comprising extensible fibers. Shown in 
FIG. 6A is a spunbond nonwoven web 605 no spunbond 
crimped fibers. FIG. 6B shows a nonwoven laminate 610 
comprising two layers of the spunbond nonwoven web shown 
in FIG. 6A again, no spunbond crimped fibers. Each of the 
layers comprises bi-component, extensible fibers but neither 
comprises crimped fiber spunbond nonwoven webs. As 
shown, the laminate 610 comprises a plurality of caps 630 and 
tufts 670. 
0092 Regarding FIG. 6C, caps and tufts alike can com 
prise a plurality of looped fibers that are substantially aligned 
Such that each of the caps and tufts have a distinct linear 
orientation and a longitudinal axis L. By “looped” fibers it is 
meant to refer to fibers of the tufts and/or caps that are integral 
with and begin and end in the nonwoven layer in which they 
begin but extend generally outwardly in the Z-direction (or 
negative Z-direction) from the first Surface or second Surface 
of the respective layer. By “aligned, it is meant that looped 
fibers are all generally oriented such that, if viewed in plan 
view, each of the looped fibers has a significant vector com 
ponent parallel to a transverse axis and can have a major 
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vector component parallel to the transverse axis. The trans 
verse axis T is generally orthogonal to longitudinal axis in the 
MD-CD plane and the longitudinal axis is generally parallel 
to the MD. 

0093. As described below, another characteristic of tufts/ 
caps shown in FIGS. 6A-6C formed with extensible non 
crimped fibers—can be their generally open structure char 
acterized by open void area 633 defined interiorly of the cap 
630 and/or tuft 670 cap 630 and/or tuft 670. The term “void 
area' is not meant to refer to an area completely free of any 
fibers. The void area 633 of caps 630 may comprise a first void 
space opening and a second Void space opening. Rather, the 
term is meant as a general description of the general appear 
ance of caps 630. Therefore, it may be that in some caps 630 
a non-looped fiber or a plurality of loose non-looped fibers 
may be present in the void area 633. By “open’ void area is 
meant that the two longitudinal ends of cap 630 are generally 
open and free of fibers, such that cap 630 can form something 
like a “tunnel structure in an uncompressed state, as shown 
in FIGS. 6A-6C. The general shape of the tufts may be similar 
to that of the cap 630; and in some forms, the nonwoven may 
not comprise a corresponding cap for the tuft. 
0094 Looped fibers and/or non-looped fibers of cap 630 
can originate and extend from either the first surface or the 
second surface of the first layer. Of course the looped fibers or 
non-looped fibers of cap 630 can also extend from an interior 
of first layer. In general, with regard to caps 630, the looped 
fibers and non-looped fibers comprise fibers that are integral 
with and extend from the fibers of the first layer. 
0.095 The extension and/or urging of looped fibers and 
non-looped fibers as shown in FIGS. 6A-6C, can be accom 
panied by a general reduction in fiber cross sectional dimen 
sion (e.g., diameter for round fibers) due to plastic deforma 
tion of the fibers and Poisson’s ratio effects. Therefore, the 
aligned looped fibers of caps and/or tufts 670 can have an 
average fiber diameter less than the average fiber diameter of 
the fibers of the layer from which the tuft and/or cap ema 
nates. 

(0096. In contrast to the caps 630 and tufts 670 shown in 
FIGS. 6A-6C, nonwoven laminates of the present invention 
comprising crimped fiber spunbond nonwoven webs form 
very different out-of-plane deformations than those shown in 
FIGS. 6A-6C. Shown in FIGS. 7B-9B are nonwoven lami 
nates constructed utilizing crimped fiber spunbond non 
woven webs. The nonwoven laminates shown in FIGS. 
7B-9B comprise at least one crimped fiber spunbond non 
woven web. 

0097. A nonwoven laminate 710 is shown in FIGS. 
7B-7C. The nonwoven laminate 710 comprises a spunbond 
nonwoven web, e.g. 605 (shown in FIG. 6A) as an upper layer 
of the nonwoven laminate 710 and a crimped fiber spunbond 
nonwoven web 705 (shown in FIG.7A) as a lower layer of the 
nonwoven laminate 710. The nonwoven laminate 710 com 
prises a tuft 770 formed from the constituent fibers of the 
crimped fiber spunbond nonwoven web 705 and a corre 
sponding cap 730 formed from the constituent fibers of the 
spunbond nonwoven web 605. As shown, caps 730 and/or 
tufts 770 may have a similar shape to caps 630 and/or tufts 
670. However, as shown, tufts 770, are substantially filled 
with looped fibers and/or non-looped fibers. Additionally not 
withstanding the fact that the conventional spunbond non 
woven layer is the upper layer in the laminate 710, the looped 
fibers of the resultant out-of-plane deformation of FIG. 7C 
appear more random as opposed to being aligned with regard 



US 2016/0167334 A1 

to the transverse axis T. The caps 730 can be configured 
similarly to caps 630 except as otherwise noted above. And, in 
contrast to the tufts 670, shown in FIGS. 6A-6C, it has been 
found that for the tufts 770, the constituent fiber is quite often 
uncoiled from its curly state rather than stretched and thinned. 
0098. With regard to FIGS. 8A and 8B, nonwoven lami 
nate 810 is the nonwoven laminate of FIGS. 7B-7C inverted. 
The crimped fiber spunbond nonwoven web 705 (shown in 
FIG. 7A) is utilized as an upper layer of the nonwoven lami 
nate 810. The spunbond nonwoven web 605 (shown in FIG. 
6A) is utilized as a lower layer of the nonwoven laminate 810. 
Much like the side view of nonwoven laminate 710 (shown in 
FIG. 7B) the side view of nonwoven laminate 810 reveals a 
cap 830 which is filled. And much like the nonwoven laminate 
710 (shown in FIG. 7B), the structures formed on the non 
woven laminate 810 comprise fibers which are more random 
and curly as opposed to being aligned with regard to the 
transverse axis T. 

0099. With regard to FIGS. 9A and 9B, a nonwoven lami 
nate 910 shown comprises crimped fiber spunbond nonwoven 
webs, e.g. 705 (shown in FIG. 7A) as both upper and lower 
layers of the nonwoven laminate 910. In the side view shown 
in FIG.9A, a tuft 970 and corresponding cap 930 are shown. 
Each is filled with the constituent fibers of their respective 
spunbond crimped nonwoven layers. And similar to the top 
views shown in FIGS. 7C and 8, the top view of the nonwoven 
laminate 910 shown in FIG.9B depicts the constituent fibers 
which are more randomly oriented and curly compared to 
those shown in FIG. 6C. 

0100. The filled tufts 770 and 970 can be beneficial for 
those forms where the second layer comprises tufts 770,970 
which extend through the first layer. For example, if the first 
nonwoven does not include a corresponding cap over the tuft 
770 or 970 liquid insults can have easy access to the material 
of the tuft 770,970. And, if the material of the tufts 770 or 970 
is hydrophilic either from a fiber standpoint and/or additive 
standpoint, the filled tuft 770, 970 will provide additional 
Surface area for the liquid to contact. Similarly, even in those 
forms where a corresponding cap exists emanating from the 
first layer, the tuft 770, 970 may still provide great liquid 
handling properties. For example, as described with regard to 
FIG. 6B, the tuft 670 may comprise a first void opening 651 
and a second void opening 652 exposing the void area 633. 
Caps constructed with non-crimped fibers may be similarly 
configured such that there are corresponding openings allow 
ing fluid access to the underlying tufts 770,970. Accordingly, 
the tuft 770,970 may still have very good access to the liquid 
insults via the void openings in the cap. Similarly, caps 830 
can provide these fluid handling benefits as well. 
0101 Caps of nonwoven laminates of the present inven 
tion are thought to mask or partially mask fluid that is col 
lected by the nonwoven laminate remaining in the capillaries 
between fibers of the tufts. Such nonwoven laminates 
employed in an absorbent article Such as a wipe, a sanitary 
napkin, a tampon, or a diaper can be appealing to the user (or 
caregiver) in that potentially unsightly fluids retained in the 
capillaries between fibers of the tufts will be obscured or 
partially obscured from the viewer. The tufts/caps may cover 
or partially cover interstices in which fluids can be held. Such 
a feature can make the nonwoven laminate appear less Soiled. 
Additionally, because the nonwoven laminates of the present 
invention comprises at least one crimped fiber spunbond non 
woven web, the resultant nonwoven laminate has a higher 
caliper for a given basis weight. This higher caliper in turn 
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delivers consumer benefits of comfort due to cushiony soft 
ness, faster absorbency due to higher permeability, and 
improved masking. Additional benefits may include less red 
marking, higher breathability and resiliency. 
0102. A crimped fiber spunbond nonwoven web may pro 
vide similar benefits. For example, tufts created in the 
crimped fiber spunbond nonwoven web could provide a 
masking benefit even if utilized independently with no addi 
tional layers. 
0103) Additionally, the incorporation of a crimped fiber 
spunbond nonwoven web into a laminate or an absorbent 
article provides many additional advantages. For example, 
for the creations of many out-of-plane deformations, con 
stituent materials that are not extensible generally break or 
tear when Subjected to Such processes. However, constituent 
materials for crimped fiber spunbond nonwoven webs do not 
require Such extensibility. Specifically, during processing for 
out-of-plane deformations, rather than stretching and thin 
ning fibers, fibers of the crimped fiber spunbond nonwovens 
tend to uncurl. As such, materials which would ordinarily not 
be Suited for out-of-plane deformation processing, may be 
Suitable for Such processing if configured in a crimped fiber 
spunbond nonwoven web. Suitable materials for the crimped 
fiber spunbond nonwoven webs of the present invention are 
discussed hereafter. Additionally, crimped fiber spunbond 
nonwoven webs generally exhibit better elastic recovery from 
out-of-plane deformation processing than conventional bi 
component fibers in spunbond webs. 
0104. Additionally, some crimped fiber spunbond non 
woven webs may comprise better tensile elongation than 
spunbond nonwoven webs. In one specific example, crimped 
fiber spunbond nonwoven webs comprising polypropylene? 
polypropylene bi-component fibers may exhibit a higher ten 
sile elongation than a spunbond nonwoven comprising 
polypropylene monocomponent fibers. A graph depicted in 
FIG. 64 shows the difference intensile elongation between an 
exemplary crimped fiber spunbond nonwoven web and spun 
bond nonwoven webs. 
0105. As shown, spunbond nonwoven web 6400 exhibited 
lower tensile elongation than did the crimped fiber spunbond 
nonwoven webs 6410 and 6420. The spunbond nonwoven 
web 6400 was a 30gsm spunbond nonwoven comprising 2.5 
denier per filament monocomponent fibers comprising 100% 
Lyondell Basell HP561R. This spunbonded nonwoven web 
6400 was calendar bonded to an 18 percent bond area. 
0106 The crimped fiber spunbond nonwoven web 6410 
was a 26 gSm nonwoven web comprising 2.6 denier per 
filament bi-component fibers which were a 60/40 side-by 
side configured polypropylene. Where the first component of 
the bi-component fiber was a polypropylene from Lyondell 
Basell HP561R and the second component was also a 
polypropylene from Lyondell Basell HP552 R. The first com 
ponent further comprised 17% Techmer PPM17000 High 
Load hydrophobic masterbatch and 1% TiO, masterbatch. 
The second component comprised 14%Techmer PPM17000 
High Load hydrophobic masterbatch. The crimped fiber 
spunbonded nonwoven web 6410 was calendar bonded to an 
18 percent bond area. 
0107 The crimped fiber spunbonded nonwoven web 6420 
was a 30gsm nonwoven web which comprised fibers having 
2.6 denier per filament bi-component fibers. The bi-compo 
nent fibers were configured in a 60/40 side-by-side arrange 
ment. A first component comprised Lyondell Basell HP561R 
polypropylene and a second component comprised Lyondell 
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Basell HP552 R polypropylene. The first and second compo 
nents both additionally comprised 16%Techmer PPM17000 
High Load Hydrophobic masterbatch. The second compo 
nent additionally comprised 1.5% TiO. The crimped fiber 
spunbonded nonwoven web 6420 was calendar bonded to a 
12 percent bond area. 
0108. Additionally, tensile strength for spunbond crimped 
fiber nonwoven webs may be greater than the tensile strength 
exhibited by carded crimped fiber nonwoven webs. In gen 
eral, the spunbond process, including the spunbond crimped 
fiber process, utilizes continuous fibers while the carded 
spunbond fiber process utilizes staple fibers—fixed length not 
continuous. Still another distinction between crimped fiber 
spunbond nonwoven webs and crimped fiber carded non 
woven webs is that a tensile strength ratio between the MD 
and CD is generally more balanced for crimped fiber spun 
bond nonwoven webs. In general, crimped fiber carded non 
woven webs have a much higher tensile strength in the MD as 
the fibers are typically combed to be aligned in the MD 
direction. 
0109 Additional benefits of utilizing crimped fiber spun 
bond nonwoven webs is that in Some forms, particularly 
where the fibers comprise bi-component polypropylene? 
polypropylene, better bond strength can be achieved which 
makes this crimped fiber spunbond nonwoven web more 
abrasion resistant. 
0110. Even still more additional benefits of crimped fiber 
spunbond nonwoven webs include compatibility with like 
chemistries. For example, crimped fiber spunbond nonwoven 
webs comprising polypropylene/polypropylene bi-compo 
nent fibers may be thermally joined (bonded) to subjacent 
materials in a disposable absorbent article which are polypro 
pylene based. Also, the cost associated with polypropylene? 
polypropylene fibers can be less than the cost associated with 
other bi-component fibers. And, polypropylene/polypropy 
lene fibers or fibers comprising two different polyesters may 
be recyclable versus bi-component fibers comprising poly 
ethylene/polypropylene. 
0111 Regarding permeability, nonwoven laminates of the 
present invention, which include a crimped fiber spunbond 
nonwoven layer, have a higher permeability than nonwoven 
laminates which do not comprise a crimped fiber spunbond 
nonwoven layer. This is illustrated in Table 2. Table 2 also 
includes data regarding individual nonwoven webs. 

Examples 

0112 All Crimped Fiber Spunbond (“CFSB) nonwoven 
web samples below are 25 gsm webs comprised of fibers 2.6 
denier per filament, side-by-side polypropylene/polypropy 
lene, using Lyondell Basell HP561R in the first component 
and Lyondell Basell HP552R in the second component. Both 
components additionally comprise 1% of TiO, masterbatch 
(MBWhite(009). The CFSB nonwoven web samples were 
produced by Reifenhauser GmbH located in Troisdorf, Ger 
many. 
0113 CFSB1: In addition to above description, CFSB1 
had a 60/40 ratio of polypropylene components. Both com 
ponents additionally comprised 16%Techmer PPM17000 
High Load Hydrophobic masterbatch. The nonwoven layer 
was calendar bonded with a dot bond pattern having 12% 
bond area. 

0114 CFSB2: In addition to the above description, 
CFSB2 has a 70/30 ratio of polypropylene components. 
The nonwoven layer was calendar bonded with a dot bond 
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pattern having 12% bond area and coated with 0.4% by 
weight Silastol PHP26 surfactant made by Schill & 
Seilacher, Germany. 

0115 CFSB3: In addition to the above description, 
CFSB3 has a 70/30 ratio of polypropylene components. 
The nonwoven layer is calendar bonded with a diamond 
bond pattern having 14.6% bond area. 

0116. All Spunbond (“SB) samples below are spunbond 
nonwoven webs comprised of polyethylene/polypropylene 
sheath/core bi-component fibers. 
0117 SB1: In addition to the above description, SB1 is a 
25 gsm nonwoven web comprising fibers which are 2.5 
denier per filament with 30/70 polyethylene/polypropy 
lene ratio from Fibertex Personal Care in Nilai, Malaysia. 
The fibers additionally comprise 17% of Techmer PPM 
17000 High Load Hydrophobic masterbatch in the sheath. 

0118 SB2: In addition to the above description, SB2 is a 
28 gsm nonwoven web comprising fibers which are 2.8 
denier per filament with 50/50 polyethylene/polypropy 
lene ratio purchased from Fitesa in Washougal, Wash. The 
web has been coated with 0.45% by weight of Silastol 
PST-N surfactant available from Schill & Seilacher, Ger 
many. 

0119 SB3: In addition to the above description, SB3 is a 
25 gsm nonwoven web comprising fibers which are 2.5 
denier per filament with 30/70 polyethylene/polypropy 
lene ratio from Pegas Nonwovens S.r.o., in Znojmo, Czech 
Republic. 

I0120 All laminates below are comprised of two layers of 
nonwoven webs listed above. 

TABLE 1 

Upper Lower 
Layer layer Formation 

Laminate 1 CFSB1 CFSB2 Tufts/Caps 
Laminate 2 SB1 SB2 Tufts/Caps 
Laminate 3 SB1 CFSB2 Tufts/Caps 
Laminate 4 CFSB3 CFSB2 Apertures (both layers 

bonded around perimeter) 
Laminate 5 SB3 SB2 Apertures (both layers 

bonded around perimeter) 

I0121 For those nonwoven webs comprising Techmer 
PPM 17000 High Load Hydrophobic masterbatch, a fibril 
structure on the fiber surface was formed (discussed hereaf 
ter). The masterbatch comprised about 60 percent by weight 
polyethylene and about 40 percent by weight glycerol tri 
Stearate. 

TABLE 2 

Through-plane permeability 
Material CHH (Darcy) 

CFSB1 39 
CFSB2 78 
SB1 19 
SB2 52 
Laminate 1: CFSB1 CFSB2 196 
Laminate 2: SB1 SB2 65 
Laminate 3: SB1 CFSB2 104 

I0122. As shown in Table 2, CFSB1 had a higher perme 
ability than SB1, and CFSB2 had a higher permeability than 
the SB2—comparing philic to philic additive and phobic to 
phobic additive. 
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0123. Without wishing to be bound by theory, it is believed 
that crimped fiber spunbond nonwoven webs comprise an 
open structure in general. It is further believed that due to this 
open structure, the crimped fiber spunbond nonwoven webs 
and/or nonwoven laminates formed therefrom have a higher 
permeability. Higher permeability is believed to aid in trans 
porting fluid faster through the nonwoven laminate. So, for 
those executions where Laminate 1 or Laminate 3 is utilized 
as a topsheet, the higher permeability would be believed to 
provide fluid handling benefits for the articles into which such 
topsheets were incorporated. 
0.124. Additional fluid handling benefits are demonstrated 
in Table 3. As shown in Table 3, two nonwoven webs were 
compared with regard to their respective desorption potential. 

TABLE 3 

Material eCWP Drainage Potential Median desorption pressure 
Sample No. (micro Jig fluid) (cm H2O) 

CFSB2 1793 13.3 
SB2 2251 17.8 

0.125. As shown in Table 3, CFSB2 required less energy to 
drain than SB2. It is believed that for those configurations 
where a crimped fiber spunbond nonwoven web is disposed 
adjacent an absorbent core, the absorbent core may more 
easily drain the crimped fiber spunbond nonwoven web than 
the spunbond nonwoven web. 
0126. Additional benefits of crimped fiber spunbonds 
include fluid acquisition. FIG. 10 shows a comparison 
between various laminates. Laminate 3 versus Laminate 2 is 
shown. Recall that Laminate 3 comprises a crimped fiber 
spunbond nonwoven web as a lower layer and a spunbond 
nonwoven web as an upper layer while Laminate 2 comprises 
a spunbond nonwoven web as an upper and lower layer. The 
graph shown in FIG. 10 demonstrates that Laminate 3 (spun 
bond nonwoven web upper layer and crimped fiber spunbond 
nonwoven web lower layer) acquires liquid insults better than 
Laminate 2 (spunbond nonwoven web upper and lower lay 
ers). 
0127. Recall that as shown in FIGS. 7A-7C, the tufts 
formed by crimped fiber spunbond nonwoven webs are filled 
to a much larger extent than tufts formed by conventional 
spunbond nonwoven webs. It is believed that the filled tufts 
and lower web density created by the crimped fiber spunbond 
nonwoven webs can provide fluid insults better access to the 
fibers of the crimped fiber spunbond nonwoven web which in 
turn can lead to better fluid acquisition. 
0128 Regarding FIG. 11, crimped fiber spunbond non 
woven webs can similarly provide better resistance to fluid 
runoff. The graph of FIG. 11 shows a comparison of fluid 
runoff for a pair of apertured nonwoven laminates. As 
described in Table 1, Laminate 4 comprises CFSB3 as an 
upper layer and CFSB 2 as a lower layer. Laminate 5 com 
prises SB3 as an upper layer and SB2 as a lower layer. While 
each of the laminates comprised tufts and/or caps, the fluid 
runoff test was performed in an area of the laminates which 
was apertured and absent out-of-plane deformations. 
0129. As shown in the graph of FIG. 11, Laminate 4 has 
less runoff than Laminate 5. Without wishing to be bound by 
theory, it is believed that crimped fiber spunbond nonwoven 
webs offer more resistance to fluid flow due to their lofty 
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nature. This increased resistance helps to reduce fluid runoff 
which should result in less soiling of the skin of a wearer 
during use. 
0.130 Regarding the tufts discussed heretofore, tufts may 
be spaced apart from adjacent tufts, and similarly caps may be 
spaced apart from adjacent caps. Each of the spaced apart 
tufts and/or spaced apart caps have generally parallel longi 
tudinal axes L. The number of tufts and/or caps per unit area 
of a nonwoven laminate of the present invention, i.e., the area 
density of tufts and/or caps, can be varied from one tuft per 
unit area, e.g., square centimeter to as high as 100 tufts per 
square centimeter or similarly with regard to caps. There can 
be at least 10, or at least 20 tufts and/or caps per square 
centimeter, depending on the end use. In general, the area 
density need not be uniform across the entire area of non 
woven laminates of the present invention, and, in some 
embodiments, tufts and/or caps can be only in certain regions 
of nonwoven laminates of the present invention, Such as in 
regions having predetermined shapes, such as lines, stripes, 
bands, circles, and the like. 
I0131. As noted previously, the first layer and/or second 
layer may comprise apertures as disclosed herein and/or out 
of-plane deformations, e.g. tufts, as disclosed herein. Some 
suitable examples of additional out-of-plane deformations for 
use in conjunction with the crimped fiber spunbond non 
woven webs/laminates of the present invention, include 
ridges, grooves, and/or valleys. Methods of forming ridges 
and/or grooves are discussed further in U.S. Pat. No. 7,954, 
213: U.S. Patent Application Publication Nos. US2012/ 
0045620; US2012/0196091; US2012/0321839; US2013/ 
0022784; and US2013/0017370; and PCT Patent Application 
Publication Nos. WO2011/125893; and WO2012/137553. 
Other Suitable processes for producing ridges and/or recesses 
and the resulting structures are disclosed in U.S. Pat. Nos. 
6,458,447; 7,270,861; 8,502,013; 7.625,363; 8,450,557; and 
7,741.235. Additional suitable processes and structures are 
described in US Patent Application Publication Nos. 
US2003/018741; US2009/0240222; US20120141742: 
US2013/013732; US2013/0165883; US2013/0158497; 
US2013/0280481; US2013/0184665; US2013/0178815; and 
US2013/0230236700. Still additional suitable processes and 
structures are described with regard to PCT Patent Applica 
tion Publication Nos. WO2008/156075; WO2010/055699; 
WO2013/018846; WO2013/047890; and WO2013/157365. 
0.132. Additional out-of-plane deformations include 
embossing. Embossing of absorbent articles generally results 
in thinned out areas in the absorbent article. Embossing, 
similar to fusion bonding, involves the manipulation of mate 
rial in a first layer and a second layer in the positive and/or 
negative Z-direction. Generally, embossing does not result in 
the fusion of layers. Unlike fusion bonds, embossing typi 
cally results in macro depressions in an absorbent article. 
Embossing is further discussed in U.S. Pat. Nos. 8,496.775 
and 8,491,742. 

Precursor Materials 

I0133. The crimped fiber spunbond nonwoven webs/lami 
nates of the present invention begin with constituent fibers. As 
noted previously, for nonwoven laminates of the present 
invention, at least one web is a crimped fiber spunbond non 
woven web. The plurality of randomly oriented fibers of the 
crimped fiber spunbond nonwoven webs/laminates may com 
prise any suitable thermoplastic polymer. Some suitable ther 
moplastic polymers, as used in the disclosed compositions, 
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are polymers that melt and then, upon cooling, crystallize or 
harden, but can be re-melted upon further heating. Suitable 
thermoplastic polymers used herein have a melting tempera 
ture (also referred to as solidification temperature) from about 
60° C. to about 300° C., from about 80° C. to about 250° C., 
or from 100° C. to 215° C. And, the molecular weight of the 
thermoplastic polymer should be sufficiently high to enable 
entanglement between polymer molecules and yet low 
enough to be melt spinnable. 
0134. The thermoplastic polymers can be derived any suit 
able material including renewable resources (including bio 
based and recycled materials), fossil minerals and oils, and/or 
biodegradeable materials. Some suitable examples of ther 
moplastic polymers include polyolefins, polyesters, polya 
mides, copolymers thereof, and combinations thereof. Some 
exemplary polyolefins include polyethylene or copolymers 
thereof, including low density, high density, linear low den 
sity, or ultra-low density polyethylenes such that the polyeth 
ylene density ranges between 0.90 grams per cubic centime 
terto 0.97grams per cubic centimeter, between 0.92 and 0.95 
grams per cubic centimeter or any values within these ranges 
or any ranges within these values. The density of the polyeth 
ylene may be determined by the amount and type of branch 
ing and depends on the polymerization technology and co 
monomer type. Polypropylene and/or polypropylene 
copolymers, including atactic polypropylene; isotactic 
polypropylene, syndiotactic polypropylene, and combination 
thereof can also be used. Polypropylene copolymers, espe 
cially ethylene can be used to lower the melting temperature 
and improve properties. These polypropylene polymers can 
be produced using metallocene and Ziegler-Natta catalyst 
systems. These polypropylene and polyethylene composi 
tions can be combined together to optimize end-use proper 
ties. Polybutylene is also a useful polyolefin and may be used 
in some embodiments. Other suitable polymers include 
polyamides or copolymers thereof, such as Nylon 6, Nylon 
11, Nylon 12, Nylon 46, Nylon 66; polyesters or copolymers 
thereof. Such as maleic anhydride polypropylene copolymer, 
polyethylene terephthalate: olefin carboxylic acid copoly 
mers such as ethylene? acrylic acid copolymer, ethylene/ma 
leic acid copolymer, ethylene/methacrylic acid copolymer, 
ethylene/vinyl acetate copolymers or combinations thereof; 
poly-lactic acid; polyacrylates, polymethacrylates, and their 
copolymers such as poly(methyl methacrylates). 
0135 Non-limiting examples of suitable commercially 
available polypropylene or polypropylene copolymers 
include Basell Profax PH-835 (a 35 melt flow rate Ziegler 
Natta isotactic polypropylene from Lyondell-Basell), Basell 
Metocene MF-650W (a 500 melt flow rate metallocene iso 
tactic polypropylene from Lyondell-Basell), Polybond 3200 
(a 250 melt flow rate maleic anhydride polypropylene copoly 
mer from Crompton), Exxon Achieve 3854 (a 25 melt flow 
rate metallocene isotactic polypropylene from Exxon-Mobil 
Chemical), Mosten NB425 (a 25 melt flow rate Ziegler-Natta 
isotactic polypropylene from Unipetrol), Danimer 27510 (a 
polyhydroxyalkanoate polypropylene from Danimer Scien 
tific LLC), Dow Aspun 681 1A (a 27 melt index polyethylene 
polypropylene copolymer from Dow Chemical), Eastman 
9921 (a polyester terephthalic homopolymer with a nomi 
nally 0.81 intrinsic viscosity from Eastman Chemical), 
Achieve 3155 (a 35 melt flow rate zinc isotactic polypropy 
lene from Exxon Mobil), Moplen HP561R and Moplen 
HP552R, both of which are 25 melt flow rate Ziegler-Natta 
isotactic polypropylene from Lyondell-Basell). 
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0.136 The thermoplastic polymer component can be a 
single polymer species as described above orablend of two or 
more thermoplastic polymers as described above, e.g. two 
different polypropylene resins. As an example, the constitu 
ent fibers of the first layer can be comprised of polymers such 
as polypropylene and blends of polypropylene and polyeth 
ylene. The nonwoven webs/laminates may comprise fibers 
selected from polypropylene, polypropylene/polyethylene 
blends, and polyethylene/polyethylene terephthalate blends. 
In some forms, the nonwoven webs/laminates may comprise 
fibers selected from cellulose rayon, cotton, other hydrophilic 
fiber materials, or combinations thereof. The fibers can also 
comprise a Super absorbent material Such as polyacrylate or 
any combination of Suitable materials. 
0.137 The fibers of the crimped fiber spunbond nonwoven 
webs/laminates of the present invention may comprise fibers 
which are bi-component, multi-component, and/or bi-con 
stituent, round or non-round (e.g., capillary channel fibers), 
and can have major cross-sectional dimensions (e.g., diam 
eter for round fibers) ranging from 0.1-500 microns. The 
constituent fibers of the nonwoven precursor web may also be 
a mixture of different fiber types, differing in such features as 
chemistry (e.g. polyethylene and polypropylene), compo 
nents (mono- and bi-), denier (micro denier and >2 denier), 
shape (i.e. capillary and round) and the like. The constituent 
fibers can range from about 0.1 denier to about 100 denier. 
0.138. For the nonwoven laminates of the present inven 
tion, layers of the laminate which are not the crimped fiber 
spunbond nonwoven web may comprise any of the above 
fibers. Additionally, such layers may comprise monocompo 
nent fibers as well. 
0.139. Forms of the present invention are contemplated 
where the first layer and/or second layer comprise additives in 
addition to their constituent chemistry. For example, suitable 
additives include additives for coloration, antistatic proper 
ties, lubrication, softness, hydrophilicity, hydrophobicity and 
the like and combinations thereof. These additives, for 
example titanium dioxide for coloration, are generally 
present in an amount less than about 5 weight percent and 
more typically about 2 weight percent or less. 
0140. As used herein, the term “monocomponent” fiber 
refers to a fiber formed from one extruder using one or more 
polymers. This is not meant to exclude fibers formed from one 
polymer to which small amounts of additives have been added 
for coloration, antistatic properties, opacity, lubrication, 
hydrophilicity, etc. 
0.141. As used herein, the term “bi-component fibers’ 
refers to fibers which have been formed from at least two 
different polymers extruded from separate extruders but spun 
together to form one fiber. Bi-component fibers are also 
Sometimes referred to as conjugate fibers or multicomponent 
fibers. The polymers are arranged in Substantially constantly 
positioned distinct Zones across the cross-section of the bi 
component fibers and extend continuously along the length of 
the bi-component fibers. The configuration of Such a bi-com 
ponent fiber may be, for example, a sheath/core arrangement 
wherein one polymer is surrounded by another, or may be a 
side-by-side arrangement, a pie arrangement, or an “islands 
in-the-Sea’ arrangement. Some Suitable examples of bi-com 
ponent fiber configurations are shown in FIG. 63. For 
example, fibers of the crimped fiber spunbond nonwoven 
webs of the present invention may comprise fibers having a 
cross section 6300 which comprises a first component 6300A 
and a second component 6300B arranged in a side by side 
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configuration. As another example, crimped fiber spunbond 
nonwoven webs of the present invention may comprise fibers 
having a cross-section 6310 which comprises a first compo 
nent 6310A and a second component 6310B in an eccentric 
sheath-core configuration. Another eccentric sheath-core 
configuration which may be utilized is shown with regard to 
cross-section 6320 which comprises a first component 6320A 
and a second component 6320B. Also, non-round fiber cross 
sections are contemplated. For example, the crimped fiber 
spunbond nonwoven webs of the present invention may com 
prise fibers having a cross-section 6330 which is tri-lobal. The 
tri-lobal cross section 6330 comprises a first component 
6330A and a second component 6330B, where the second 
component 6330B is one of the lobes of the tri-lobal cross 
section. 
0142. Some specific examples of fibers which can be used 
in the crimped fiber spunbond nonwoven webs of the present 
invention include polyethylene/polypropylene side-by-side 
bi-component fibers. Another example, is a polypropylene? 
polyethylene bi-component fiber where the polyethylene is 
configured as a sheath and the polypropylene is configured as 
a core within the sheath. Still another example, is a polypro 
pylene/polypropylene bi-component fiber where two differ 
ent propylene polymers are configured in a side-by-side con 
figuration. Still another example, is polypropylene/poly 
lactic acid bi-component fiber. Still another example is 
polyethylene/poly-lactic acid bi-component fiber. For the bi 
component fibers of polyethylene/poly-lactic acid. Such 
fibers may be produced from renewable resources. For 
example, both the polyethylene and polylactic acid may be 
bio Sourced. Additionally, polypropylene and poly-lactic acid 
based fibers would typically not withstand the out-of-plane 
deformation processing described herein; however, when 
configured as a crimped fiber, such fibers may withstand said 
processing. 
0143 Bi-component fibers may comprise two different 
resins, e.g. a first resin and a second resin. The resins may 
have different melt flow rates, molecular weights, branching, 
Viscosity, crystallinity, rate of crystallization, and/or molecu 
lar weight distributions. Ratios of the 2 different polymers 
may be about 50/50, 60/40, 70/30, 80/20, 90/10 or any ratio 
within these ratios. The ratio may be selected to control the 
amount of crimp, strength of the nonwoven layer, softness, 
bonding or the like. 
0144. As used herein, the term “bi-constituent fibers’ 
refers to fibers which have been formed from at least two 
polymers extruded from the same extruder as a blend. Bi 
constituent fibers do not have the various polymer compo 
nents arranged in relatively constantly positioned distinct 
Zones across the cross-sectional area of the fiber and the 
various polymers are usually not continuous along the entire 
length of the fiber, instead usually forming fibrils which start 
and end at random. Bi-constituent fibers are sometimes also 
referred to as multi-constituent fibers. In other examples, a 
bi-component fiber may comprise a multiconstituent compo 
nentS. 

0145 As used herein, the term “non-round fibers’ 
describes fibers having a non-round cross-section, and 
includes “shaped fibers’ and “capillary channel fibers.” Such 
fibers can be solid or hollow, and they can be tri-lobal, delta 
shaped, and can be fibers having capillary channels on their 
outer Surfaces. The capillary channels can be of various cross 
sectional shapes such as “U-shaped, “H-shaped'. 
“C-shaped and “V-shaped”. One practical capillary channel 
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fiber is T-401, designated as 4DG fiber available from Fiber 
Innovation Technologies, Johnson City, Tenn. T-401 fiber is a 
polyethylene terephthalate (PET polyester). 
0146 The basis weight of nonwoven materials is usually 
expressed in grams per square meter (gSm). The basis weight 
of a single layer nonwoven material can range from about 8 
gSm to about 100gsm, depending on the ultimate use of the 
material. For example, each layer of a nonwoven laminate of 
the present invention may have a basis weight from about 8 to 
about 40 gsm or from about 8 to about 30 gsm. The basis 
weight of a multi-layer material is the combined basis weight 
of the constituent layers and any other added components. 
The basis weight of multi-layer materials of interest herein 
can range from about 20gsm to about 150gsm, depending on 
the ultimate use of the material. 
0147 As noted previously, at least one of the webs of the 
laminates of the present invention comprises spunbond 
crimped fibers. The other web(s) may be selected from any 
suitable type of material. Some suitable examples include 
spunbond nonwoven webs, thermally point bonded spun 
bond, carded nonwoven webs, through air bonded or 
hydroentangled nonwoven webs. Any suitable film may also 
be utilized. 
0148 Regarding the crimped fiber spunbond nonwoven 
webs/laminates of the present invention, the precursor mate 
rials may have certain desired characteristics. For example, 
the precursor materials each have a first Surface, a second 
Surface, and a thickness. The first and second Surfaces of the 
precursor materials may be generally planar. And for those 
layers of the laminates of the present invention which are not 
crimped fiber spunbond nonwoven webs, it may be desirable 
for the precursor materials to have extensibility to enable the 
fibers to stretch and/or rearrange into the form of the aper 
tures, tufts and/or caps. Extensibility is desirable in order to 
maintain at least some non-broken fibers in the sidewalls 
around the perimeter of the tufts and/or caps and to aperture 
without causing significant fiber breaking or web tearing. It 
may be desirable for individual precursor materials, or at least 
one of the webs within the laminates, to be capable of under 
going an elongation of greater than or equal to about one of 
the following amounts: 100% (that is double its unstretched 
length), 110%, 120%, or 130% up to about 200%, up to about 
250% or more, at or before reaching the peak tensile force. It 
may also desirable for the precursor materials to be capable of 
undergoing plastic deformation to ensure that the structure of 
the out-of-plane deformations is “set in place so that the 
nonwoven laminate will not tend to recover or return to its 
prior configuration. However, in the case crimped fiber spun 
bond webs, it may be desirable for the precursor material for 
these specific web(s) to be capable of experiencing no or 
minimal plastic deformation during processing. 
0149. As stated previously, in contrast to spunbond non 
woven webs, the constituent fibers of the crimped fiber spun 
bond nonwoven webs typically are uncoiled and/or displaced 
when processed as described herein. Because the crimped 
fibers tend to coil to Some extent, the out-of-plane processing 
described herein typically displaces/uncoils the crimped 
fibers as opposed to plastically deforming the crimped fibers. 
As such, the crimped fibers have a different stress-strain 
profile versus conventional spunbond fibers. 
0150. Extensibility of a nonwoven web can be impacted 
by calendar bonding between constituent fibers. This is true 
for both spunbond nonwoven layers and crimped fiber spun 
bond nonwoven layers. For example, to increase extensibility 
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in a nonwoven web, it may be desirable for the nonwoven web 
to be underbonded as opposed to optimally bonded prior to 
processing. A thermally bonded nonwoven web's tensile 
properties can be modified by changing the bonding tempera 
ture. A web can be optimally or ideally bonded, underbonded 
or overbonded. Optimally or ideally bonded webs are char 
acterized by the highest peak tensile strength and elongation 
at tensile peak with a rapid decay in strength after tensile 
peak. Understrain, bond sites fail and a small amount offibers 
pull out of the bond site. Thus, in an optimally bonded non 
woven, the fibers will stretch and break around the bond sites 
when the nonwoven web is strained beyond a certain point. 
Often there is a small reduction in fiber diameter in the area 
surrounding the thermal point bond sites. Underbonded webs 
have a lower peak tensile strength and elongation at tensile 
peak when compared to optimally bonded webs, with a slow 
decay in strength after tensile peak. Under Strain, Some fibers 
will pull out from the thermal point bond sites. Thus, in an 
underbonded nonwoven, at least some of the fibers can be 
separated easily from the bond sites to allow the fibers to pull 
out of the bond sites and rearrange when the material is 
strained. Overbonded webs also have a lowered peak tensile 
strength and elongation at tensile peak when compared to 
optimally bonded webs, with a rapid decay in strength after 
tensile peak. The above calendar bond sites look like films 
and result in complete bond site failure under strain. 
0151. Similarly, extensibility of crimped fiber spunbond 
nonwoven webs can be impacted by the degree of crimp in the 
constituent fibers. The more curl that the fibers comprise, the 
higher the tensile elongation of the crimped fiber spunbond 
nonwoven web. The level of curl of a crimped fiber spunbond 
nonwoven web can be tailored based upon material selection, 
ratio of the two polymers of the bi-component fiber, fiber 
cross section, amount of draw in the spunbond process, heat 
treatments, and melt additives. Additionally, the inventors 
have found that with a narrower molecular weight distribution 
in the material selection, more crimp can be achieved. 
0152. In some forms nonwoven laminates of the present 
invention may be configured with constituent nonwoven 
webs which have differing levels of extensibility. For 
example, a lower web may comprise a nonwoven having 
greater extensibility than an upper layer. In Such configura 
tions, after processing to create tufts/caps, there is a greater 
likelihood of creating tufts with no corresponding caps. 
0153. For crimped fiber spunbond nonwoven webs, calen 
dar bonding of the web is also important. As shown in FIGS. 
12A-15B, too low of a calendar bond area does not allow for 
good formation of tufts/caps. And too low of a calendar bond 
area yields a web with low strength and poor abrasion resis 
tance. However, too high of a calendar bond area reduces the 
length of fibers between bonds which inhibits the amount of 
uncoiling and/or displacement possible. Specifically, too high 
of a calendar bond area inhibits the movement of the fibers 
Such that when Subjected to the processing described herein 
for the formation of tufts/caps, the crimped fibers have very 
limited ability to uncoil. In Such configurations, the crimped 
fibers must undergo plastic deformation or break once the 
amount of uncoiling Surpasses the amount of applied process 
strain. The inventors have found that calendar bond area 
above about 10 percent and less than about 18 percent allows 
for a good balance of fiber mobility and free fiber length 
available for uncoiling but still provides sufficient strength in 
the crimped fiber spunbond nonwoven web for manipulations 
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of the crimped fiber spunbond nonwoven web as well as 
abrasion and tearing resistance in use. 
0154 FIGS. 12A and 12B depict nonwoven laminates of 
the present invention comprising a crimped fiber spunbond 
nonwoven webs as the upper and lower layers. With regard to 
FIGS. 12A and 12B, the upper layer has a calendar bond area 
of about 10 percent while the lower layer has a bond area of 
about 12 percent. As shown, the tufts/caps 1230 are not very 
well defined. It is believed that with a bond area of below 
about 10 percent that there is too much fiber mobility and the 
fibers are not able to retain a tuft/cap form. 
(O155 With regard to FIGS. 13A and 13B, both the upper 
and lower layers have a calendar bond area of about 12 per 
cent. In contrast with the tufts/caps of FIGS. 12A and 12B, the 
tufts/caps 1330 of FIGS. 13A and 13B are more clearly 
defined. Namely, the tufts/caps 1330 have some recognizable 
shape in comparison to the Surrounding crimped fibers. 
0156 With regard to FIGS. 14A and 14B, both the upper 
and lower layers have a calendar bond area of about 14.6 
percent. Much like the tufts/caps 1330 of FIGS. 13A and 13B, 
the tufts/caps 1430 are more clearly defined over the tufts/ 
caps 1230 of FIGS. 12A and 12B. 
(O157 With regard to FIGS. 15A and 15B, both the upper 
and lower layers have a calendar bond area of about 18 per 
cent. While the tufts/caps 1530 are well defined, the tufts/caps 
1530 are not as fluffy as those depicted with the about 12 
percent or about 14.6 percent bond area. As stated previously, 
it is believed that higher calendar bond areas inhibit the fiber 
movement and create lower path length for uncoiling of the 
crimped fibers. Namely, with a higher calendar bond area 
percentage, the crimped fibers have a shorter path length to 
uncoil and so will be forced to thin or break at a lower process 
strain. It is further believed that with calendar bond areas 
greater than about 18 percent, the softness, loft and perme 
ability would also be negatively impacted as well as lower 
resultant strength due to increased fiber breakage. 
0158. In some forms of the present invention, the crimped 
fiber spunbond nonwoven webs may comprise a calendar 
bond area of between about 10 percent to about 18 percent or 
between about 12 percent and 16 percent or any value within 
these ranges. Spunbond nonwoven layers (not crimped) may 
comprise a calendar bond area of between about 5 percent to 
about 30 percent, between about 10 percent to about 20 per 
cent, or any value within these ranges. The nonwoven webs 
may be bonded or underbonded as described above. The 
bonds can be shaped like dots, diamonds, ovals or any other 
Suitable shape and may be arranged in any Suitable pattern to 
provide the desired mechanical properties. 
0159. The webs of a nonwoven laminate of the present 
invention can be combined together in any Suitable manner. In 
Some cases, the layers can be unbonded to each other and held 
together autogenously (that is, by virtue of the formation of 
out-of-plane deformations therein). For example, both layers 
of the precursor materials may contribute fibers to out-of 
plane deformations in a “nested’ relationship that “locks” the 
precursor materials together, forming a multi-layer laminate 
without the use or need for adhesives or thermal bonding 
between the webs. In other forms, the webs can be joined 
together by other mechanisms. If desired an adhesive 
between the webs, ultrasonic bonding, chemical bonding, 
resin or powder bonding, thermal bonding, or bonding at 
discrete sites using a combination of heat and pressure can be 
selectively utilized to bond certain regions or all of the pre 
cursor webs. If adhesives are used, they can be applied in any 
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Suitable manner or pattern including, but not limited to: slots, 
spirals, spray, and curtain coating. Adhesives can be applied 
in any suitable amount or basis weight including, but not 
limited to between about 0.5 and about 30gsm, alternatively 
between about 2 and about 5 gsm. Still in other configura 
tions, the nonwoven layers may be combined together via an 
aperturing process. For example, two nonwoven webs may be 
fused togetherata plurality of discrete locations—overbonds. 
The discrete locations may be subjected to incremental 
stretching which causes the discrete locations to fracture 
thereby forming an aperture. In general, at the perimeter of 
the aperture, the nonwoven webs are joined together via a 
melt/fused lip. The melt/fused lip can define at least a portion 
of an aperture perimeter when created via overbonding. 
0160. In other forms, the constituent nonwoven webs may 
comprise minimal fiber-to-fiber bonds. For example, the first 
layer and/or second layer can have a pattern of discrete ther 
mal point bonds, as is commonly known in the art for non 
woven webs. However, as discussed previously, bonded area 
can impact the resultant structures of the nonwoven layers. In 
general, using fibers having relatively high diameters, and/or 
relatively high extension to break, and/or relatively high fiber 
mobility, might result in better and more distinctly formed 
tufts and/or caps. In another embodiment, the nonwoven 
webs can be through air bonded nonwoven material. 
0161 The constituent nonwoven webs of the nonwoven 
laminates of the present invention may be provided with 
structural integrity via a variety of different processes. Some 
examples include thermal point bonding, air through bond 
ing, hydroentangling, and needlepunching each of which is 
well known in the art. 
0162. In some forms, the constituent fibers of the first 
nonwoven web are selected such that the first nonwoven web 
is hydrophobic, and the constituent fibers of the second non 
woven web are selected such that the second nonwoven web 
is hydrophilic. 
0163 As noted previously, some laminates of the present 
invention may additionally comprise film. Any Suitable film 
may be utilized. Some suitable examples include those 
described in U.S. Pat. Nos. 3,929,135; 4,324,426; 4,324,314: 
4,629,643; 4,463,045; and 5,006,394. Where laminates com 
prising film are utilized, the film may be extruded directly 
onto the crimped fiber spunbond nonwoven web during the 
making of the laminate. 

Nonwoven Web/Laminate Processing 
0164. The manufacture of the crimped fiber spunbond 
nonwoven webs/laminates of the present invention may be 
via any suitable method. The first layer and/or second layer 
can be produced via the spunbonding nonwoven process 
which is well known in the art. 
0.165 Depending on the orientations of caps and tufts 
described heretofore, processing of crimped fiber spunbond 
nonwoven laminates of the present invention can vary. Refer 
ring to FIG.16A, there is shown an apparatus 800 and method 
for producing the crimped fiber spunbond nonwoven webs/ 
laminates of the present invention. The apparatus 800 com 
prises a pair of intermeshing rolls 802 and 804, each rotating 
about an axis A-the axes. A being parallel and in the same 
plane. Roll 802 comprises a plurality of ridges 806 and cor 
responding grooves 808 which can extend unbroken about the 
entire circumference of roll 802. 
(0166 Roll 804 is similar to roll 802, but rather than having 
ridges that extend unbroken about the entire circumference, 
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roll 804 comprises a plurality of rows of circumferentially 
extending ridges that have been modified to be rows of cir 
cumferentially-spaced teeth 811 that extend in spaced rela 
tionship about at least a portion of roll 804. The individual 
rows of teeth 811 of roll 804 are separated by corresponding 
grooves 812. In operation, rolls 802 and 804 intermesh such 
that the ridges 806 of roll 802 extend into the grooves 812 of 
roll 804 and the teeth 811 of roll 804 extend into the grooves 
808 of roll 802. A nip 816 is formed between the counter 
rotating intermeshing rolls 802and804. Both or either of rolls 
802 and 804 can be heated by means known in the art such as 
by using hot oil filled rollers or electrically-heated rollers. 
0167. The apparatus 800 is shown in a configuration hav 
ing one patterned roll, e.g., roll 804, and one non-patterned 
grooved roll 802. However, in certain embodiments it may be 
preferable to use two patterned rolls similar to roll 804 having 
either the same or differing patterns, in the same or different 
corresponding regions of the respective rolls. Such an appa 
ratus can produce laminates with tufts protruding from both 
sides of the nonwoven laminate of the present invention. 
0.168. Nonwoven laminates of the present invention can be 
made by mechanically deforming the first layer and the sec 
ond layer that can each be described as generally planar and 
two dimensional prior to processing by the apparatus shown 
in FIG. 16A. By “planar' and “two dimensional' is meant 
simply that the laminates start the process in a generally flat 
condition relative to the finished nonwoven laminate that has 
distinct, out-of-plane, Z-direction three-dimensionality due 
to the formation of tufts and/or caps. “Planar' and “two 
dimensional are not meant to imply any particular flatness, 
Smoothness or dimensionality. 
0169. Some nonwoven laminates of the present invention 
described herein can be processed as described above with 
Some variation. For example, in order to accomplish the nega 
tive Z-direction urging as described herein, the nonwoven 
webs may be provided to the apparatus 800 such that the 
second layer is disposed Superjacent to the first layer. How 
ever, flipping the resultant nonwoven laminate at rapid pro 
duction speeds for processing could prove difficult to manage 
and may introduce much complexity into the production of 
Such nonwoven laminates. Alternatively, for the creation of 
tufts and/or caps protruding in the negative Z-direction, the 
rolls 802 and 804 of apparatus 800 can be inverted. For 
example, the patterned roll 804 may be positioned superja 
cent to the non-patterned grooved roll 802. 
0170 The number, spacing, and dimensions of tufts and/ 
or caps can be varied to give varying texture to crimped fiber 
spunbond nonwoven webs/laminates of the present invention. 
For example, if tufts and/or caps are sufficiently closely 
spaced the resultant nonwoven laminate can have a terry 
cloth-like feel. Alternatively, tufts and/or caps can be 
arranged in patterns such as lines or filled shapes to create 
portions of a laminate having greater texture, softness, bulk, 
absorbency or visual design appeal. For example, when tufts 
and/or caps are arranged in a pattern of a line or lines, the tufts 
and/or caps can have the appearance of Stitching. Likewise, 
the size dimensions, such as the height, length and width of 
individual tufts can be varied. 

0171 Single tufts and/or caps can be as long as about 3 cm 
in length and can be made alone or dispersed among tufts 
and/or caps of various sizes. In some embodiments, the tufts 
and/or caps may have a length ranging from about 1 mm to 
about 10 mm. In some embodiments, the tufts and/or caps 
may have a length ranging from about 2 mm to about 8 mm; 
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from about 3 mm to about 7 mm, or any ranges within the 
values recited or any numbers within the values recited. 
0172. Additionally, forms of crimped fiber spunbond non 
woven webs/laminates are contemplated which comprise a 
plurality of tufts and/or caps which are configured differently. 
For example, a nonwoven laminate of the present invention 
may comprise a tuft 270 (shown in FIGS. 2A-2C) and a cap 
230 (shown in FIGS. 2A-2C) in a first area of the nonwoven 
laminate and may comprise a tuft 370 (shown in FIG. 3) in a 
second area of the nonwoven laminate without a correspond 
ing cap. In another example, nonwoven laminate of the 
present invention may comprise a tuft 470 (shown in FIG. 4) 
in a first area of a nonwoven laminate and may comprise a tuft 
270 and a cap 230 (shown in FIGS. 2A-2C) in a second area 
of the nonwoven laminate. In yet another example, a non 
woven laminate of the present invention may comprise a tuft 
370 (shown in FIG.3) in a first area of the nonwoven laminate 
and a tuft 470 (shown in FIG. 4) in a second area of the 
nonwoven laminate. In yet another example, a nonwoven 
laminate of the present invention may comprise a tuft 270 and 
a cap 230 (shown in FIGS. 2A-2C) in a first area of the 
nonwoven laminate and a tuft 570 and a cap 530 (shown in 
FIG. 5) in a second area of the nonwoven laminate. In yet 
another example, a nonwoven laminate of the present inven 
tion may comprise a tuft 570 and a cap 530 (shown in FIG. 5) 
in a first area of the nonwoven laminate and a tuft 370 (shown 
in FIG. 3) in a second area of the nonwoven laminate. In yet 
another example, a nonwoven laminate of the present inven 
tion may comprise a tuft 570 and a cap 530 (shown in FIG.5) 
in a first area of the nonwoven laminate and may comprise a 
tuft 470 (shown in FIG. 4) in a second area of the nonwoven 
laminate. Crimped fiber spunbond nonwoven webs/laminates 
of the present invention may utilize any and all combinations 
of the tufts and/or caps described with regard to FIGS. 2A-2C 
and 3-5), e.g. first area with first set of tufts and/or caps, 
second area with second set of tufts and/or caps, third area 
with third set of tufts and/or caps, and so on, wherein each of 
the first, second and third sets of tufts and/or caps are differ 
ent. Additional examples include variation in spacing 
between tufts/caps in addition to or independent of variations 
in the tufts/caps themselves. 
(0173 Referring back to FIG. 16A, the first layer and the 
second layer can be moved in the machine direction to the nip 
816 of counter-rotating intermeshing rolls 802 and 804. The 
first layer and the second layer are preferably held in a suffi 
cient web tension so as to enter the nip 816 in a generally 
flattened condition by means well known in the art of web 
handling. As each of the first layer and the second layer goes 
through the nip 816, the teeth 810 of roll 804 which are 
intermeshed with grooves 808 of roll 802—simultaneously 
urge fibers of the first layer out of the plane of the first layer 
thereby forming caps and urge fibers of the second layer out 
of the plane of the second layer and through the plane of the 
first layer to form tufts. 
0.174. The number, spacing, and size of tufts and/or caps 
can be varied by changing the number, spacing, and size of 
teeth 811 and making corresponding dimensional changes as 
necessary to roll 804 and/or roll 802. This variation, together 
with the variation possible in first layer and the second layer 
permits many varied crimped fiber spunbond nonwoven lami 
nates to be made for many purposes. The size of teeth as well 
as additional details regarding processing of nonwovens and 
laminates comprising nonwovens can be found in U.S. Pat. 
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No. 7,410,683: U.S. Pat. No. 7,789,994; U.S. Pat. No. 7,838, 
099: U.S. Pat. No. 8,440,286; and U.S. Pat. No. 8,697,218. 

0.175. The out-of-plane deformations disclosed herein 
with regard to FIGS. 2A-9B, may be provided in arrays or a 
plurality thereof. Such arrays of out-of-plane deformations or 
plurality of arrays of structures may comprise a pattern or a 
plurality of patterns which form graphics and/or other depic 
tions, hereafter, “structural indicia.” Additional forms are 
contemplated where the out-of-plane deformations described 
herein may be utilized in any combination. 
0176). As stated previously, the first layer and the second 
layer, as described herein, may be provided as discrete layers. 
For example, forms are contemplated where the first layer is 
derived from a first supply roll having a first specific fiber 
makeup while the second layer is derived from a second 
Supply roll having a second specific fiber makeup. In some 
embodiments, the fiber makeup between the first supply roll 
and the second supply roll can be different as described 
herein. 

0177. The crimped fiber spunbond nonwoven webs of the 
present invention may be processed similar to the laminates 
described herein. For those forms including a crimped fiber 
spunbond nonwoven web and a film layer, processing may be 
as described above. However, the film layer may be subjected 
to additional processing in an effort to enhance the softness/ 
feel of the film. Such processing of film layers is disclosed in 
U.S. Patent Application Publication No. 2005/0214506: U.S. 
Pat. Nos. 4,609.518; 4,629,643; 4,637,819; 4,681,793; 4,695, 
422; 4,778,644; 4,839,216; and U.S. Pat. No. 4,846,821. 
0.178 Additional forms are contemplated where crimped 
fiber spunbond nonwoven webs are utilized which comprise a 
heterogeneous structure. For example, as shown in FIG.16B, 
a crimped fiber spunbond nonwoven web of the present 
invention may be produced via a spunbond process compris 
ing multiple spinbeams 855, 857. In some forms, the first 
spinbeam 855 may deposit a first plurality of continuous 
fibers 861 onto a belt. The first plurality of continuous fibers 
861 may comprise crimped fibers, e.g. side by side configu 
rations. The second spinbeam 857 may deposit a second 
plurality of continuous fibers 863 onto the belts over the top of 
the first plurality of continuous fibers 861. The second plu 
rality of continuous fibers may be configured differently than 
the first plurality of continuous fibers. For example, in some 
forms, the second plurality of continuous fibers may comprise 
non crimped fibers—Straight fibers. An example of crimped 
fiber versus straight fiber is shown in FIGS. 16C and 16D, 
respectively. Additional forms are contemplated where the 
first plurality of continuous fibers 861 comprises a first melt 
additive, and the second plurality of continuous fibers 863 
comprises a second melt additive. In some forms of the 
present invention, the melt additives can be different. For 
example, the first melt additive may be hydrophilic where the 
second melt additive is hydrophobic. In other forms, the first 
plurality of continuous fibers 861 may be chosen such that the 
fibers are hydrophilic and the second plurality of continuous 
fibers 863 comprises crimped fibers which comprise a hydro 
phobic melt additive. 
0179. In some forms, the first plurality of continuous fibers 
861 and the second plurality of continuous fibers 863 may be 
the same Such that the resultant crimped fiber spunbond non 
woven web is homogeneous with regard to the fibers. Addi 
tional beams may be provided to provide additional continu 
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ous fibers or melt-blown fibers. In some forms, a single beam 
may be utilized to produce a crimped fiber spunbond non 
woven web. 

Additives 

0180 And as noted previously, the first layer may include 
a hydrophobic melt additive and/or the second layer may 
include a hydrophilic melt additive or topical hydrophilic. 
Still in other forms, the nonwoven laminates of the present 
invention may be configured such that the first web is more 
hydrophobic than the second web either via additive, fiber 
material selection, or combinations thereof. In other forms, 
the hydrophobic additive and/or hydrophilic additive may be 
sprayed on or otherwise topically applied. Additional addi 
tives are contemplated. For example, an additive for softness 
may be added to any of the crimped fiber spunbond nonwoven 
webs or crimped fiber spunbond nonwoven laminates. A Suit 
able example of an additive for softness includes Erucamide 
which may be provided in amounts ranging from about 1 to 
about 20 percent by weight. 

Hydrophobic Additive 

0181. In addition to selecting constituent precursor mate 
rials which exhibit the desired hydrophobic/hydrophilic 
qualities, other methods are contemplated for producing the 
hydrophobic/hydrophilic gradient as described above. For 
example, crimped fiber nonwoven webs and/or other non 
woven webs in the case of a laminate described herein may 
comprise an additive which blooms on a Surface of at least a 
portion of a first plurality offibers. In some forms, the additive 
may be added directly to the fibers or as master batch to the 
polymer melt during spinning of the filaments as a melt addi 
tive. Where the additive is melt blended into the filaments, the 
additive can bloom to the surface of the fibers and create a film 
covering a portion of the external surface of the fiber and/or 
can create fibrils, flakes, particles, and/or other Surface fea 
tures. For those fibers comprising fibrils, the fibrils may 
extend outwardly, or radially outwardly, from the surface. 
0182. While the fibrils extend outwardly from surfaces of 
individual fibers, the fibrils may also extend to or from (i.e., 
contact) other fibers within the same layer or a different layer 
of a nonwoven web and/or to fibrils extending from fibers 
within the same layer or a different layer of the nonwoven 
laminate. When the fibrils extend between fibers and/or other 
fibrils, the nonwoven web may achieve a greater liquid con 
tact angle for polar and non-polar liquids. A similar effect 
may be obtained for additives which are applied to the first 
plurality of fibers post production. Without wishing to be 
bound by theory, it is believed that the additive, regardless of 
whether a melt additive or applied post fiber production, 
changes the Surface energy of the constituent fibers. The 
change in Surface energy increases the hydrophobic nature of 
the constituent fibers and therefore the nonwoven web. Addi 
tionally, it is believed that the additive, whether a melt addi 
tive or applied post fiber production, increases the Surface 
roughness of the constituent fibers which can increase hydro 
phobicity. It is believed that an increase in hydrophobicity due 
to surface roughness is achieved by metastable Wenzel and 
stable Cassie-Baxter non-wetting states. 
0183 The additive suitable for the present invention may 
be any suitable hydrophobic additive. Thus, the additives may 
increase the hydrophobicity of the fibers upon whose surface 
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they bloom. This can lead to increased low surface tension 
fluid strikethrough times and higher hydrophobicity for the 
nonwoven web. 
0184. Some examples of suitable additives include fatty 
alcohols and fatty acid esters. Non-limiting examples of Suit 
able fatty alcohols having from about 12 to about 24 carbon 
atoms include Saturated, un-substituted, monohydric alco 
hols or combinations thereof, which have a melting point less 
than about 110° C., preferably from about 45° C. to about 
110° C. Specific examples of fatty alcohol carriers for use in 
the skin care compositions of the present invention include, 
but are not limited to, cetyl alcohol, stearyl alcohol, cetearyl 
alcohol, behenyl alcohol, arachidyl alcohol, lignocaryl alco 
hol, and combinations thereof. Examples of commercially 
available cetearyl alcohol are Stenol 1822 and behenyl alco 
hol is Lanette 22, both of which are available from the Cognis 
Corporation located in Cincinnati, Ohio. 
0185. Non-limiting examples of suitable fatty acid esters 
include those fatty acid esters derived from a mixture of 
C-Cs fatty acids and short chain (C-Cs, preferably C-C) 
monohydric alcohols preferably from a mixture of C-C, 
saturated fatty acids and short chain (C-Cs, preferably 
C-C) monohydric alcohols. Representative examples of 
Suchesters include methyl palmitate, methyl Stearate, isopro 
pyl laurate, isopropyl myristate, isopropyl palmitate, ethyl 
hexyl palmitate, and mixtures thereof. Suitable fatty acid 
esters can also be derived from esters of longer chain fatty 
alcohols (C-Cs, preferably C-C) and shorter chain 
fatty acids such as lactic acid, specific examples of which 
include lauryl lactate and cetyl lactate. 
0186 The additives of the present disclosure, may have a 
melting point in the range of about 40 degrees C. to about 80 
degrees C., about 55 degrees C. to about 75 degrees C., about 
60 degrees C. to about 73 degrees C., specifically reciting all 
one degree C. increments within the specified ranges and all 
ranges formed therein orthereby. The additives of the present 
disclosure may have a melting temperature above 30° C. 
above 40°C., or above 50° C., but less than 80 degrees C. 
including all ranges within the values expressed and all num 
bers within the ranges created by the values expressed. 
0187. The additive may have a hydrophilic/lipophilic bal 
ance (“HLB) value of less than about 4. In some forms, the 
HLB value may be greater than about 0 and less than about 4. 
between about 1 and about 3.5, between about 2 and about 
3.3, or any ranges within the values provided or any value 
within the ranges provided. It is believed that above an HLB 
value of about 4, the additive will start to take on more 
surfactant-like hydrophilic properties and would thereby 
reduce the benefit provided by the highly hydrophobic addi 
tive. Namely, as mentioned previously, the hydrophobic addi 
tive can provide a masking benefit which makes the dispos 
able absorbent article utilizing the nonwoven webs/laminates 
of the present invention appear more “clean' after a liquid 
insult has occurred. 
0188 In some forms, the additive may have an IOB (inor 
ganic value/organic value) value of greater than about 0 and 
less than about 0.4, between about 0.1 and about 0.35, 
between about 0.2 and 0.33, specifically including all values 
within these ranges and any ranges created thereby. The IOB 
value is discussed in additional detail in EP Patent Applica 
tion Publication No. 25.17689. 
0189 The additives used, may comprise fatty acid deriva 
tives, such as a fatty acid ester, typically an ester formed from 
an alcohol with two or more hydroxyl groups and one or more 
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fatty acids having between at least 12 carbon atoms to 22 
carbon atoms, or at least 14 carbon atoms, whereby within 
one ester compound, different fatty acid-derived groups may 
be present (herein referred to as fatty acid ester). 
0190. The fatty acid ester compound may be an ester of an 
alcohol carrying two or more, or three or more, functional 
hydroxyl group per alcohol molecule, whereby all of the 
hydroxyl groups form an ester bond with fatty acids (either 
the fatty acid or mixtures thereof). 
0191 In some forms, the alcohol may have three func 
tional hydroxyl groups. It is understood that in a fatty acid 
ester having more than one ester bond, such as in di- or 
tri-glycerides, the fatty acid-derived group may be the same, 
or they may be two or even three different fatty acids-derived 
groups. It is further understood that the additive component 
may comprise a mixture of mono- di- and/or tri-fatty acid 
ester (e.g. mono- di-, and/or triglyceride) esters with the same 
fatty-acid derived group per molecule, and/or with different 
fatty acid-derived groups without exceeding the scope of the 
invention. Preferred fatty acids in at least one embodiment 
may range from a C8 fatty acid to a C30 fatty acid; or, in 
another embodiment range from a C12 fatty acid to a C22 
fatty acid. Suitable vegetable fatty acids typically include 
unsaturated fatty acids. The fatty acid may suitably be 
selected from the group comprising an arachidec acid, a 
Stearic acid, a palmitic acid, a myristic acid, a myristoleic 
acid, an oleic acid, a limoleic acid, a linolenic acid, and an 
arachidonic acid. In another further embodiment, a Substan 
tially saturated fatty acid is preferred, particularly when satu 
ration arises as a result of hydrogenation of fatty acid precur 
sor. The fatty acids may range from a C12 fatty acid to a C22 
fatty acid as illustrated in 1. 

O R2 s1 
O 
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where R1' R2, and R3 each have a number of carbon atoms 
ranging from 11 to 21. In at least one other embodiment, the 
fatty acids may range from a C16 fatty acid to a C20 fatty acid. 
0.192 In some forms, a substantially saturated fatty acid is 
preferred, particularly when Saturation arises as a result of 
hydrogenation of fatty acid precursor. In at least one further 
form, a C18 fatty acid, Stearic acid, is preferred. An example 
of the Stearic acid-Substituted fatty acid is 2-octadecanoy 
loxy-1-(octadecanoyloxymethyl)ethyloctadecanoatehaving 
a CAS registry number of 555-43-1. It should be understood 
that the preferred triglyceride ester has an esterified glycerol 
backbone having no non-hydrogen Sub-stituents on the glyc 
erol backbone. 
0193 In some forms, the one or more additives may com 
prise a mono- and/or di-glyceride ester, and/or a triglyceride 
ester, (with one, two or three fatty acid-derived groups). It 
should be understood that while 1 illustrates a simple trig 
lyceride in which all three pendent fatty acids may be the 
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same, other embodiments may include a mixed triglyceride in 
which two or even three different pendent fatty acids are 
present without exceeding the Scope of the invention. It 
should be further understood that while the triglyceride ester 
is illustrated in 1 is a single triglyceride ester formulation, 
the triglyceride ester used in the preparation of the master 
batch may include a plurality of triglyceride esters having 
different pendent fatty acid groups and/or one or more deriva 
tives of the fatty acid, without exceeding the scope of the 
invention. It should be further understood that while the trig 
lyceride ester illustrated in 1 is a monomer, the triglyceride 
ester used in the preparation of the master batch may include 
a polymerized triglyceride ester, Such as a polymerized, satu 
rated glyceride ester without exceeding the scope of the 
invention. It should be further understood that the polymer 
ized triglyceride ester may comprise a mixture of polymers 
having different numbers of monomeric units included in the 
polymer. For example the polymerized triglyceride ester may 
include a mixture of monoesters, diesters, and the like. 
0194 The fatty acids used to form the ester compounds 
include fatty acid derivatives for the purpose of the present 
disclosure. A mono-fatty acid ester, or for example, a mono 
glyceride, comprises a single fatty acid, e.g., connected a 
glycerol; a di-fatty acid ester, or e.g., di-glyceride, comprises 
two fatty acids, e.g., connected to the glycerol; a tri-fatty acid 
ester, or e.g. tri-glyceride, comprises three fatty acids, e.g., 
connected to a glycerol. In an embodiment, the additive may 
comprise at least a triglyceride ester of fatty acids (i.e., the 
same or different fatty acids). 
0.195. It should be understood that the triglyceride ester 
may have an esterified glycerol backbone having no nonhy 
drogen Substituents on the glycerol backbone; however, the 
glycerol backbone may also comprise other Substituents. In 
Some forms, the glycerol backbone of the glycerol ester may 
only comprise hydrogen. The glyceride esters may also com 
prise polymerized (e.g., tri) glyceride esters, such as a poly 
merized, saturated glyceride esters. 
0196. In a fatty acid ester having more than one ester bond, 
Such as in di- or tri-glycerides, the fatty acid-derived group 
may be the same, or they may be two or even three different 
fatty acids-derived groups. 
0197) The additive may comprise a mixture of mono-, di-, 
and/or tri-fatty acid ester (e.g., mono-di and/or triglyceride) 
esters with the same fatty-acid derived group per molecule, 
and/or with different fatty acid-derived groups. 
0198 The fatty acids may originate from vegetable, ani 
mal, and/or synthetic sources. Some fatty acids may range 
from a C8 fatty acid to a C30 fatty acid, or from a C12 fatty 
acid to a C22 fatty acid. Suitable vegetable fatty acids typi 
cally include unsaturated fatty acids such as oleic acid, palm 
itic acid, linoleic acid, and linolenic acid. The fatty acid may 
be arachidec, Stearic, palmitic, myristic, myristoleic, oleic, 
limoleic, linolenic, and/or arachidonic acid. 
0199. In some forms, a substantially saturated fatty acid 
may be used, particularly when Saturation arises as a result of 
hydrogenation of fatty acid precursor. In an embodiment, a 
C18 fatty acid, or octadecanoic acid, or more commonly 
called stearic acid may be used to form an ester bond of the 
fatty acid ester herein; stearic acid may be derived from 
animal fat and oils as well as some vegetable oils. The Stearic 
acid may also be prepared by hydrogenation of vegetable oils, 
Such as cottonseed oil. The fatty acid ester herein may com 
prise fatty acids of mixed hydrogenated vegetable oil. Such as 
one having CAS registration number 68334-28-1. 
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0200. At least one stearic acid, at least two, or three stearic 
acids are connected to a glycerol, to form a glycerol tristear 
ate, for the additive herein. In an embodiment, the additive 
may comprise a glycerol tristearate (CAS No. 555-43-1), also 
known by Such names as tristearin or 1.2.3-Trioctadecanoylg 
lycerol. (In the following, the name glycerol tristearate will be 
used, and in case of doubt the CAS No., shall be seen as the 
primary identifier). 
0201 In some forms, additives with chemical structures 
similar to glycerol tristearate or tristearin Such as triacylglyc 
erols (triglycerides) including but not limited to trimyristin, 
tripalmitin, trilaurin, trimargarine, and waxes such as dis 
tearin, and mixtures of Saturated and unsaturated glycerides, 
such as 1,3-distearoyl-2-oleoylglycerol (SOS) may be uti 
lized. Non-limiting examples additives having molecular and 
crystallite structures as similar to tristearin include Alky 
lketene dimers (AKD), inorganic and organic salts of fatty 
acids (also known as alkyl carboxylic acids) that comprise of 
alkyl chains that are mostly saturated, and contain between 12 
and 22 carbon atoms. Non-limiting examples of salts offatty 
acids include Zinc Stearate, calcium Stearate, magnesium 
Stearate, titanium Stearate, silver Stearate, aluminum di- and 
tri-stearates, aluminum tripalmitate, aluminum trimyristate, 
aluminum trilaurate, Sorbitan tristearate, Sorbitan tripalmi 
tate, Sorbitan trimyristate, Sorbitan trilaurate, and combina 
tions thereof, which are believed to form flaky and fibrillar 
lamellar structures on Surfaces due to blooming. 
0202 In some forms, the fatty acid ester of the additive 
may have a number-averaged molecular weight ranging from 
500 to 2000, from 650 to 1200, or from 750 to 1000, specifi 
cally reciting all whole integer increments within the above 
specified ranges and any ranges formed therein or thereby. 
0203 The additive may comprise very little or no halogen 
atoms; for example, the additive may comprise less than 5 wt. 
%halogenatoms (by weight of the additive), or less than 1 wt. 
%, or less than 0.1 wt.% of the additive; the additive may be 
Substantially halogen-free. 
0204. In some forms, the additive may be or may comprise 
a lipid ester or glycerol tristearate. In various forms, the fibrils 
may comprise, consist of, or consist essentially of (i.e., 51% 
to 100%, 51% to 99%, 60% to 99%, 70% to 95%, 75% to 
95%, 80% to 95%, specifically including all 0.1% increments 
within the specified ranges and all ranges formed therein or 
thereby) of the additive. 
0205 Nonlimiting examples of suitable alkyl ethoxylates 
include C-C fatty alcohol ethoxylates having an average 
degree of ethoxylation of from about 2 to about 30. Non 
limiting examples of Suitable lower alcohols having from 
about 1 to about 6 carbon atoms include ethanol, isopropanol, 
butanediol. 1,2,4-butanetriol, 1.2 hexanediol, ether propanol, 
and mixtures thereof. Non-limiting examples of suitable low 
molecular weight glycols and polyols include ethylene gly 
col, polyethylene glycol (e.g., Molecular Weight 200-600 
g/mole), butylene glycol, propylene glycol, polypropylene 
glycol (e.g., Molecular Weight 425-2025 g/mole), and mix 
tures thereof. 
0206. The master batch added to the composition from 
which the fibers of the present disclosure are formed may be 
the master batch disclosed in U.S. Pat. No. 8,026,188 to Mor. 
0207. In some forms, the fibrils may grow out of the fibers 
post-nonwoven Substrate formation under ambient condi 
tions. The fibrils may be noticeable using an SEM after about 
6 hours post-nonwoven Substrate formation under ambient 
conditions. Fibril growth may reach a plateau after about 50 
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hours, 75 hours, 100 hours, 200 hours, or 300 hours post 
nonwoven Substrate formation under ambient conditions. In 
some embodiments, fibril growth may continue well beyond 
300 hours. The time range of noticeable fibril growth post 
nonwoven Substrate formation may be in the range of 1 
minute to 300 hours, 5 hours to 250 hours, 6 hours to 200 
hours, 6 hours to 100 hours, 6 hours to 24 hours, 6 hours to 48 
hours, or 6 hours to 72 hours, under ambient conditions, 
specifically reciting all 1 minute increments within the above 
specified ranges and all ranges formed therein orthereby. The 
time to allow full fibril growth post-nonwoven substrate for 
mation may be 12 hours, 24 hours, 48 hours, 60 hours, 72 
hours, 100 hours, or 200 hours, for example, under ambient 
conditions. In some embodiments, fibril growth may occur 
almost immediately post nonwoven production. 
0208. Typical size scale of fibril or flake or other surface 
structures protruding from Surface due to blooming may be of 
the order of few nanometers to few tens of micrometers. For 
example, the average length of the bloomed Surface structures 
can range from about 5 nanometers to about 50 micrometers, 
from about 100 nanometers to about 30 micrometers, or from 
about 500 nanometers to about 20 micrometers. Preferred 
average width of the bloomed Surface structures can range 
from about 5 nanometers to about 50 micrometers, from 
about 100 nanometers to about 20 micrometers, or from about 
500 nanometers to about 5 micrometers. Preferred average 
thickness of the bloomed surface structures would range from 
about 5 nanometers to about 10 micrometers, more preferably 
from about 50 nanometers to about 5 micrometers, and most 
preferably from about 100 nanometers to about 1 microme 
ters. Preferred average hydraulic diameter, calculated as 
4*(Cross-sectional Area)/(Cross-sectional Perimeter) of the 
bloomed Surface structure can range from about 5 nanometers 
to about 20 micrometers, from about 50 nanometers to about 
10 micrometers, or from about 100 nanometers to about 1.5 
micrometers. In a specific embodiment, the average hydraulic 
diameter of a fibril is in the range of from about 100 nanom 
eters to about 800 nanometers. Average separation of the 
bloomed Surface structures from one another can range from 
about 100 nanometers to about 20 micrometers, from about 
500 nanometers to about 10 micrometers, or from about 500 
nanometers to about 5 micrometers. 

0209. The crimped fiber spunbond nonwoven webs of the 
present disclosure or crimped fiber spunbond nonwoven 
laminates of the present disclosure that have at least one layer 
comprising fibers comprising fibrils may be configured to be 
softer or harder than, or have the same softness as, conven 
tional nonwoven laminates and/or may have a rougher, 
Smoother, or the same tactile property as compared to con 
ventional nonwoven Substrates. The softness, hardness, and/ 
or tactile property of the nonwoven Substrates may vary 
depending on the type and amount of lipid esters present in 
the composition used to form the fibers and the length of the 
fibrils, for example. The softness, hardness, and/or texture 
may also vary depending on where the one or more layers of 
fibers having fibrils are positioned within a nonwoven sub 
Strate. 

0210. The additive may be applied at a basis weight of 
from about 0.1 gSm to 10gsm, preferably <1 gSm or alterna 
tively 0.4 percent by weight. The additive may be blended 
with other melt additive or topical ingredients, for example in 
a lotion composition. For those forms where bi-component 
fibers are utilized, the additive may be present at the same 
level in each of the constituents of the bi-component fiber, 
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may beat different levels with regard to the constituents of the 
bi-component fiber, or may be preset in one constituent but 
not the other of a bi-component fiber. 
0211 For those forms where the hydrophobic additive is 
provided as a melt additive, e.g. part of the master batch, 
preferably between 0.5 percent by weight to about 20 percent 
by weight, preferably less than 10 percent by weight or any 
range within these values or any value within these ranges. 
0212. The additive may be applied to the fibers of the 
nonwoven laminates of the present invention by any Suitable 
process. Some examples include spraying, slot coating, or the 
like. Other suitable hydrophobic additives are available from 
Techmer PM, LLC. 

Examples 

0213 FIG. 17 is an SEM photo of a polypropylene fiber 
with glycerol tristearate additive added to the fibers as a 
master batch (8wt %Techmer PPM 17000 High Load Hydro 
phobic). The masterbatch comprised about 60 percent by 
weight polypropylene and about 40 percent by weight glyc 
erol tristearate. As shown the fiber 991 comprise a plurality of 
fibrils 992 extending from the surface thereof. FIG. 18 is an 
SEM photo of a bi-component fiber 1091 of polyethylene and 
polypropylene arranged in 30/70 sheath/core configuration— 
the polyethylene being the sheath. The additive (glycerol 
tristearate) was added to the fibers as a master batch. The 
master batch comprised about 60 percent by weight polyeth 
ylene and about 40 percent by weight glycerol tristearate. The 
sheath of the fiber comprised 17 percent by weight master 
batch and 83 percent by weight polyethylene. As shown, the 
fiber 1091 comprises a plurality of fibrils 1092 extending 
therefrom. FIG. 19 is an SEM photo of a bi-component fiber 
1191 of polyethylene and polypropylene arranged in 30/70 
sheath/core configuration polyethylene being the sheath. 
The additive (glycerol tristearate) was added to the fibers as a 
master batch. The master batch comprised about 60 percent 
by weight polyethylene and about 40 percent by weight glyc 
erol tristearate. The sheath of the fiber comprised 30 percent 
by weight master batch and 70 percent by weight polyethyl 
ene. As shown, the fiber 1191 comprises a plurality of fibrils 
1192 extending therefrom. 
0214 FIGS. 20 and 21 demonstrate that the additive can be 
added variably with regard to differing components of a fiber. 
FIG. 20 is an SEM photo of a polypropylene/polyethylene 
bi-component fiber 1291 where the polypropylene and the 
polyethylene are configured side by side polyethylene 
1291A and polypropylene 1291B. The additive was added at 
varying levels as a master batch (Techmer PPM17000 High 
Load Hydrophobic)—10% master batch was added to the 
polypropylene component and 5% of the same master batch 
was added to the polyethylene component. 
0215 FIG. 21 is an SEM photo of a polypropylene/poly 
ethylene bi-component fiber 1391 where the polypropylene 
and polyethylene are configured side by side polypropylene 
1391A and polyethylene 1391B comprising fibrils 1392. The 
additive was added at varying levels as a master batch (Tech 
mer PPM17000 High Load Hydrophobic)–16% master 
batch was added to the polypropylene component and 8% 
master batch was added to the polyethylene component. In 
Some instances, the additive may bloom more on one side of 
the bi-component fiber 1391 than the other. 
0216 FIG.22 is a photomicrograph showing a plurality of 
fibers of a nonwoven where the additive has been applied post 
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fiber production. As shown, the additive forms a plurality of 
droplets/particles 1492 on the surface of the fibers 1491. 
0217 FIGS. 23 and 24 are SEM photos showing fibers 
comprising a melt additive. In FIG. 23, the additive has 
bloomed to the surface of the fibers to forma film, and in FIG. 
24, the additive has bloomed to the surface of the fiberto form 
a film/fibril combination. In FIG. 24, the fibers are bi-com 
ponent polypropylene/polyethylene fibers in a side by side 
configuration. The polypropylene comprises 16 percent by 
weight master batch (Techmer PPM17000 High Load Hydro 
phobic), and the polyethylene component comprises 8 per 
cent by weight of the same master batch. 

Hydrophilic Additive 
0218. As mentioned previously, the first layers described 
herein, may comprise a hydrophobic additive which blooms 
on a surface of at least a portion of the first plurality of fibers 
and/or may comprise an after production spray on hydropho 
bic additive. Similarly, the second layer may comprise a 
hydrophilic additive which can be a portion of the second 
layer master blended into the fibers of the second layer or can 
be subsequently added on via kiss coating, spraying or any 
other Suitable process. 
0219. Any suitable additive can be used. Some suitable 
examples include: Techmer PPM15560; Techmer 
TPM12713; Polyvel VW351 PP Wetting Agent; Goulston 
Hydrosorb 1001; as well as those hydrophilic additive dis 
closed in US Patent Application Publication No. 2012/ 
0077886. Some suitable examples of post formation additives 
include Silastol PH26, PHP90 or PST-Navailable from Schill 
& Seilacher, or Stantex S6327 available from Pulcra Chemi 
cals GmbH. 

Example 

0220 FIG.25 is an SEM photo showing fibers comprising 
a hydrophilic melt additive. The fibers depicted are polypro 
pylene/polypropylene side by side (70/30) configured 
bi-component fibers. Both of the polypropylene components 
comprised 2.0% Techmer TPM12713 hydrophilic master 
batch, and the first component additionally comprised 1.0% 
of TiO2 masterbatch (MBWhite009). As shown, the hydro 
philic additive appears to form no visible structure as opposed 
to forming fibrils as provided with regard to the hydrophobic 
melt additive disclosed above. 
0221) Additional forms are contemplated where the non 
woven webs include compositions in addition to the hydro 
phobic or hydrophilic additive. Some examples include 
lotions, skin care actives, odor absorbing or inhibiting or 
masking, fragrances, pigments, dyes, agents affecting the 
coefficient of friction, antimicrobial/antibacterial agents, the 
like or combinations thereof. 

Opacity 

0222. The opacity of the crimped fiber spunbond non 
woven webs may differ from the opacity of adjacent layers of 
an absorbent article. In some instances, the crimped fiber 
spunbond nonwoven web may form a wearer-facing Surface 
which is closest to an external observer. In Such instances, the 
crimped fiber spunbond nonwoven web may have a lower 
opacity than an underlying layer in order to maximize observ 
able contrast differences between the layers and/or to observe 
printing or colored adhesives. In some forms, the crimped 
fiber spunbond nonwoven webs may have a low opacity in the 
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context of an absorbent article outer cover Such that graphics 
on Subjacent layers may be visible therethrough. 
0223) Alternatively, the crimped fiber spunbond non 
woven web as part of the wearer-facing Surface may have a 
higher opacity than an underlying layer in order to more 
effectively mask bodily exudates (e.g., urine, menses, or BM) 
or to provide for greater color contrast with the layers below. 
When a crimped fiber spunbond nonwoven web is used as a 
fluid-permeable topsheet, the layer closest to an external 
observer would be the wearer-facing surface. In a form, where 
the crimped fiber spunbond nonwoven web is located on the 
external Surface of an absorbent article (e.g., an outer cover, 
fastening system element, stretch ear, belt, or side panel), the 
layer closest to an external observer would be the garment 
facing Surface. 
0224. As noted, crimped fiber spunbond nonwoven web of 
the present invention may have a high opacity. This enables an 
aperture pattern to be more easily distinguished, provides 
contrast to any colors and materials underneath, and in the 
case of a diaper topsheet or a sanitary napkin topsheet, masks 
the presence of bodily fluids contained within the absorbent 
core, providing a cleaner appearance to the wearer. To achieve 
this benefit, opacities of greater than about 30, about 40, about 
50, or about 60 may be desired. In some forms of the present 
invention, opacities may range from about 40-100 or from 
about 50-90, specifically reciting all values within these 
ranges and any ranges created thereby. 
0225 Increases in opacity can be achieved via any known 
suitable product/process. Some suitable examples include 
adding fillers (e.g. TiO2), fibershape (e.g. Trilobal vs. round), 
Smaller fiber diameters (including microfibers and/or nano 
fibers), etc. A specific example of nonwoven web having high 
opacity is an SMS (spunbond, meltblown, spunbond) or an 
SMNS (spunbond, meltblown, nano fiber, spunbond) con 
struction. Another specific example is a nonwoven compris 
ing nano fibers, such as those produced by melt film fibrilla 
tion as described in U.S. Pat. No. 8,487,156 and U.S. Patent 
Application Publication No. 2004/0266300. In one specific 
example, the web of the invention may comprise a layer 
having meltblown and nanofibers—SMNS construction. 

Disposable Absorbent Articles 
0226 Disposable absorbent articles of the present inven 
tion may utilize the crimped fiber spunbond nonwoven webs/ 
laminates described herein in any Suitable location. And, the 
crimped fiber spunbond nonwoven webs/laminates described 
herein may be incorporated into any suitable disposable 
absorbent article. Some suitable examples of absorbent 
articles include diapers, including taped diapers—refasten 
able; diaper pants—pre-fastened refastenable or pre-fastened 
non-refastenable; feminine Sanitary napkins; tampons; adult 
incontinence products, e.g. pants or pads; baby wipes, sani 
tary wipes, cleansing wipes, and/or the like. Some Suitable 
uses for the crimped fiber spunbond nonwoven webs of the 
present invention in Some absorbent articles include a top 
sheet, a backsheet, a secondary layer between the topsheet 
and backsheet, etc. 
0227. Referring to FIG. 26, an absorbent article 1810 
which may utilize the crimped fiber spunbond nonwoven 
webs/laminates described herein may be a sanitary napkin/ 
feminine hygiene pad. As shown, the sanitary napkin 1810 
may comprise a liquid permeable topsheet 1814, a liquid 
impermeable, or Substantially liquid impermeable, backsheet 
1816, and an absorbent core 1818 positioned intermediate the 
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topsheet 1814 and the backsheet 1816. The sanitary napkin 
1810 may comprise wings 1820 extending outwardly with 
respect to a longitudinal axis 1880 of the sanitary napkin 
1810. The sanitary napkin 1810 may also comprise a lateral 
axis 1890. The wings 1820 may be joined to the topsheet 
1814, the backsheet 1816, and/or the absorbent core 1818. 
The sanitary napkin 1810 may also comprise a front edge 
1822, a rear edge 1824 longitudinally opposing the front edge 
1822, a first side edge 1826, and a second side edge 1828 
laterally opposing the first side edge 1826. The longitudinal 
axis 1880 may extend from a midpoint of the front edge 1822 
to a midpoint of the rear edge 1824. The lateral axis 1890 may 
extend from a midpoint of the first side edge 1828 to a mid 
point of the second side edge 1828. The sanitary napkin 1810 
may also be provided with additional features commonly 
found in Sanitary napkins as is known in the art. In some forms 
of the present invention, the wings may be provided with 
Zones of extensibility as described in U.S. Pat. No. 5,972,806. 
0228. Any suitable absorbent core known in the art may be 
utilized. The absorbent core 1818 may be any absorbent 
member which is generally compressible, conformable, non 
irritating to the wearer's skin, and capable of absorbing and 
retaining liquids such as urine, menses, and/or other body 
exudates. The absorbent core 1818 may be manufactured 
from a wide variety of liquid-absorbent materials commonly 
used in disposable absorbent articles such as comminuted 
wood pulp which is generally referred to as airfelt. The absor 
bent core 1818 may comprise superabsorbent polymers 
(SAP) and less than 15%, less than 10%, less than 5%, less 
than 3%, or less than 1% of airfelt, or be completely free of 
airfelt. Examples of other suitable absorbent materials com 
prise creped cellulose wadding, meltblown polymers includ 
ing coform, chemically stiffened, modified or cross-linked 
cellulosic fibers, tissue including tissue wraps and tissue 
laminates, absorbent foams, absorbent sponges, Superabsor 
bent polymers, absorbentgelling materials, or any equivalent 
material or combinations of materials. 
0229. The configuration and construction of the absorbent 
core 1818 may vary (e.g., the absorbent core may have vary 
ing caliper Zones, a hydrophilic gradient, a Superabsorbent 
gradient, or lower average density and lower average basis 
weight acquisition Zones; or may comprise one or more layers 
or structures). In some forms, the absorbent core 1818 may 
comprise one or more channels. Such as two, three, four, five, 
or six channels. 

0230. The absorbent core 1818 of the present disclosure 
may comprise one or more adhesives, for example, to help 
immobilize the SAP or other absorbent materials within a 
core wrap and/or to ensure integrity of the core wrap, in 
particular when the core wrap is made of two or more sub 
strates. The core wrap may extend to a larger area than 
required for containing the absorbent material(s) within. 
0231. Absorbent cores comprising relatively high 
amounts of SAP with various core designs are disclosed in 
U.S. Pat. No. 5,599,335 to Goldman et al., EP 1,447,066 to 
Busam et al., WO95/11652 to Tanzer et al., U.S. Pat. Publ. 
No. 2008/0312622A1 to Hundorf et al., and WO 2012/ 
052172 to Van Malderen. 

0232 Other forms and more details regarding channels 
and pockets that are free of, or substantially free of absorbent 
materials, such as SAP, within absorbent cores are discussed 
in greater detail in U.S. Patent Application Publication Nos. 
2014/0163500, 2014/0163506, and 2014/0163511, all pub 
lished on Jun. 12, 2014. 
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0233. The absorbent article 1810 may comprise additional 
layers between the topsheet 1814 and the absorbent core 
1818. For example, the absorbent article 1810 may comprise 
a secondary topsheet and/or an acquisition layer positioned 
between the topsheet 1814 and the absorbent core 1818. 
0234. The backsheet can comprise a liquid impervious 
film. The backsheet can be impervious to liquids (e.g., body 
fluids) and can be typically manufactured from a thin plastic 
film. However, typically the backsheet can permit vapours to 
escape from the disposable article. In an embodiment, a 
microporous polyethylene film can be used for the backsheet. 
A suitable microporous polyethylene film is manufactured by 
Mitsui Toatsu Chemicals, Inc., Nagoya, Japan and marketed 
in the trade as PG-P. 

0235. One suitable material for the backsheet can be a 
liquid impervious thermoplastic film having a thickness of 
from about 0.012 mm (0.50 mil) to about 0.051 mm (2.0 
mils), for example including polyethylene or polypropylene. 
Typically, the backsheet can have a basis weight of from 
about 5 g/m to about 35 g/m. However, it should be noted 
that other flexible liquid impervious materials may be used as 
the backsheet. Herein, “flexible” refers to materials which are 
compliant and which will readily conform to the general 
shape and contours of the wearer's body. 
0236. The backsheet can be typically positioned adjacent 
an outer-facing Surface of the absorbent core and can be 
joined thereto by any suitable attachment device known in the 
art. For example, the backsheet may be secured to the absor 
bent core by a uniform continuous layer of adhesive, a pat 
terned layer of adhesive, or an array of separate lines, spirals, 
or spots of adhesive. Illustrative, but non-limiting adhesives, 
include adhesives manufactured by H. B. Fuller Company of 
St. Paul, Minn., U.S.A., and marketed as HL-1358.J. An 
example of a Suitable attachment device including an open 
pattern network of filaments of adhesive is disclosed in U.S. 
Pat. No. 4,573,986 entitled “Disposable Waste-Containment 
Garment', which issued to Minetola et al. on Mar. 4, 1986. 
Another suitable attachment device including several lines of 
adhesive filaments swirled into a spiral pattern is illustrated 
by the apparatus and methods shown in U.S. Pat. No. 3,911, 
173 issued to Sprague, Jr. on Oct. 7, 1975; U.S. Pat. No. 
4,785,996 issued to Ziecker, et al. on Nov. 22, 1978; and U.S. 
Pat. No. 4,842,666 issued to Werenicz on Jun. 27, 1989. 
Alternatively, the attachment device may include heat bonds, 
thermal fusion bonds, pressure bonds, ultrasonic bonds, 
dynamic mechanical bonds, or any other Suitable attachment 
device or combinations of these attachment devices. The 
backsheet may be additionally secured to the topsheet by any 
of the above-cited attachment devices/methods. 
0237. The topsheet may comprise the crimped fiber spun 
bond nonwonven web or crimped fiber spunbond nonwoven 
laminates described herein. Options for utilization of the 
crimped fiber spunbond nonwoven webs/laminates described 
herein as topsheets are discussed hereafter. 
0238 Still another example of a disposable absorbent 
article which may utilize the crimped fiber spunbond non 
woven webs/laminates of the present invention are diapers 
which include non-refastenable pants and/or re-fastenable 
diapers. Diapers have can have a similar construction to that 
of sanitary napkins. An exemplary diaper is described below. 
0239 Referring to FIG. 27, a plan view of an example 
absorbent article that is a diaper 20 in its flat-out, uncon 
tracted State (i.e., with elastic induced contraction pulled out) 
with portions of the structure being cut-away to more clearly 
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show the construction of the diaper 20 and with its wearer 
facing surface toward the viewer. This diaper is shown for 
illustration purpose only as the present disclosure may be 
used for making a wide variety of diapers and other absorbent 
articles. 
0240. The absorbent article may comprise a liquid perme 
able topsheet 24, a liquid impermeable backsheet 25, an 
absorbent core 28 positioned at least partially intermediate 
the topsheet 24 and the backsheet 25, and barrier legcuffs 34. 
The absorbent article may also comprise a liquid manage 
ment system (“LMS) 50 (shown in FIG. 28), which, in the 
example represented, comprises a distribution layer 54 and an 
acquisition layer 52 that will both be further discussed below. 
In various forms, the acquisition layer 52 may instead distrib 
ute bodily exudates and the distribution layer 54 may instead 
acquire bodily exudates or both layers may distribute and/or 
acquire bodily exudates. The LMS 50 may also be provided as 
a single layer or two or more layers. The absorbent article may 
also comprise elasticized gasketing cuffs 32 joined to the 
chassis of the absorbent article, typically via the topsheet 
and/or backsheet, and Substantially planar with the chassis of 
the diaper. 
0241 The Figures also show typical taped diaper compo 
nents such as a fastening system comprising adhesive tabs 42 
or other mechanical fasteners attached towards the rear edge 
of the absorbent article 20 and cooperating with a landing 
Zone 44 on the front of the absorbent article20. The absorbent 
article may also comprise other typical elements, which are 
not represented, such as a rear elastic waist feature and a front 
elastic waist feature, for example. 
0242. The absorbent article 20 may comprise a front waist 
edge 10, a rear waist edge 12 longitudinally opposing the 
front waist edge 10, a first side edge 3, and a second side edge 
4 laterally opposing the first side edge 3. The front waist edge 
10 is the edge of the absorbent article 20 which is intended to 
be placed towards the front of the user when worn, and the 
rear waist edge 12 is the opposite edge. Together the front 
waist edge 10 and the rear waist edge form waist opening 
when the absorbent article 20 is donned on a wearer. The 
absorbent article 20 may have a longitudinal axis 80 extend 
ing from the lateral midpoint of the front waist edge 10 to a 
lateral midpoint of the rear waist edge 12 of the absorbent 
article 20 and dividing the absorbent article 20 in two sub 
stantially symmetrical halves relative to the longitudinal axis 
80, with article placed flat and viewed from the wearer-facing 
surface as illustrated FIG. 27. The absorbent article may also 
have a lateral axis 90 extending from the longitudinal mid 
point of the first side edge 3 to the longitudinal midpoint of the 
second side edge 4. The length L of the absorbent article 20 
may be measured along the longitudinal axis 80 from the front 
waist edge 10 to the rear waist edge 12. The crotch width of 
the absorbent article 20 may be measured along the lateral 
axis 90 from the first side edge 3 to the second side edge 4. The 
absorbent article 20 may comprise a front waist region 5, a 
rear waist region 6, and a crotch region 7. The front waist 
region, the rear waist region, and the crotch region each define 
/3 of the longitudinal length of the absorbent article. Front 
and backportions may also be defined on opposite sides of the 
lateral axis 90. 

0243 The topsheet 24, the backsheet 25, the absorbent 
core 28, and the other article components may be assembled 
in a variety of configurations, in particular by gluing or heat 
embossing, for example. Example diaper configurations are 
described generally in U.S. Pat. No. 3,860,003, U.S. Pat. No. 
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5,221,274, U.S. Pat. No. 5,554,145, U.S. Pat. No. 5,569,234, 
U.S. Pat. No. 5,580,411, and U.S. Pat. No. 6,004,306. 
0244. The absorbent core 28 may comprise an absorbent 
material comprising 75% to 100%, at least 80%, at least 85%, 
at least 90%, at least 95%, or at least 99%, all by weight, of the 
absorbent material, specifically reciting all 0.1% increments 
within the above-specified ranges and all ranges formed 
therein or thereby, and a core wrap enclosing the absorbent 
material. The core wrap may typically comprise two materi 
als, substrates, or nonwoven materials 16 and 16" for the top 
side and bottom side of the core. 
0245. The absorbent core 28 may comprises one or more 
channels, represented in FIG. 27 as the four channels 26, 26 
and 27, 27". Additionally or alternative, the LMS 50 may 
comprises one or more channels, represented in FIGS. 27-29 
as channels 49, 49". In some forms, the channels of the LMS 
50 may be positioned within the absorbent article 20 such 
they aligned with, Substantially aligned with, overlap, or at 
least partially overlap, the channels of the absorbent core 28. 
These and other components of the absorbent articles will 
now be discussed in more details. 
0246 The topsheet 24 is the part of the absorbent article 
that is directly in contact with the wearer's skin. The topsheet 
24 may be joined to the backsheet 25, the core 28 and/or any 
other layers as is known to those of skill in the art. Usually, the 
topsheet 24 and the backsheet 25 are joined directly to each 
other in Some locations (e.g., on or close to the periphery of 
the article) and are indirectly joined together in other loca 
tions by directly joining them to one or more other elements 
of the absorbent article 20. 
0247 The backsheet 25 is generally that portion of the 
absorbent article 20 positioned adjacent the garment-facing 
surface of the absorbent core 28 and which prevents, or at 
least inhibits, the bodily exudates absorbed and contained 
therein from Soiling articles Such as bedsheets and undergar 
ments. The backsheet 25 is typically impermeable, or at least 
Substantially impermeable, to liquids (e.g., urine, running 
BM), but permeable to vapors to allow the diaper to “breath'. 
The backsheet may, for example, be or comprise a thin plastic 
film Such as a thermoplastic film having a thickness of about 
0.012 mm to about 0.051 mm. Example backsheet films 
include those manufactured by Tredegar Corporation, based 
in Richmond, Va., and sold under the trade name CPC2 film. 
Other suitable backsheet materials may include breathable 
materials which permit vapors to escape from the absorbent 
article 20 while still preventing, or at least inhibiting, bodily 
exudates from passing through the backsheet 25. Example 
breathable materials may include materials such as woven 
webs, nonwoven webs, and composite materials such as film 
coated nonwoven webs, microporous films, and monolithic 
films. 
0248. The backsheet 25 may be joined to the topsheet 24, 
the absorbent core 28, and/or any other element of the absor 
bent article 20 by any attachment methods known to those of 
skill in the art. Suitable attachment methods are described 
above with respect to methods for joining the topsheet 24 to 
other elements of the absorbent article 20. 
0249. As used herein, the term “absorbent core” refers to 
the individual component of the absorbent article having the 
most absorbent capacity and that comprises an absorbent 
material. The absorbent core may comprise a core wrap or 
core bag (hereafter “core wrap') enclosing the absorbent 
material. The term “absorbent core' does not include the 
LMS or any other component of the absorbent article which is 
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not either integral part of the core wrap or placed within the 
core wrap. The absorbent core may comprise, consist essen 
tially of, or consist of a core wrap, absorbent material as 
defined below, and glue enclosed within the core wrap. Pulp 
or air-felt may also be present within the core wrap and may 
form a portion of the absorbent material. The absorbent core 
periphery, which may be the periphery of the core wrap, may 
define any suitable shape, such as a “T” “Y” “hour-glass,” or 
"dog-bone' shape, for example. An absorbent core periphery 
having a generally "dog bone' or “hour-glass' shape may 
taper along its width towards the middle or “crotch” region of 
the core. In this way, the absorbent core may have a relatively 
narrow width in an area of the absorbent core intended to be 
placed in the crotch region of an absorbent article. 
0250. The absorbent core 28 of the present disclosure may 
comprise an absorbent material with a high amount of Super 
absorbent polymers (herein abbreviated as “SAP) enclosed 
within a core wrap. The SAP content may represent 70% to 
100% or at least 70%, 75%, 80%, 85%, 90%, 95%, 99%, or 
100% by weight of the absorbent material contained in the 
core wrap. The SAP useful with the present disclosure may 
include a variety of water-insoluble, but water-swellable 
polymers capable of absorbing large quantities of fluids. The 
core wrap is not considered as absorbent material for the 
purpose of assessing the percentage of SAP in the absorbent 
core. The remainder of the absorbent material in the core 28 
may be air-felt. 
0251 “Absorbent material' means a material which has 
some absorbency property or liquid retaining properties, such 
as SAP, cellulosic fibers as well as synthetic fibers. Typically, 
glues used in making absorbent cores have no absorbency 
properties and are not considered as absorbent material. The 
SAP content may be higher than 80%, for example at least 
85%, at least 90%, at least 95%, at least 99%, and even up to 
and including 100% of the weight of the absorbent material 
contained within the core wrap, as stated above. This provides 
a relatively thin core compared to conventional cores typi 
cally comprising between 40-60% SAP, for example, and 
high content of cellulose fibers or airfelt. The absorbent mate 
rial may comprise less than 15% or less than 10% weight 
percent of natural or synthetic fibers, less than 5% weight 
percent, less than 3% weight percent, less than 2% weight 
percent, less than 1% weight percent, or may even be Sub 
stantially free of, or free of natural and/or synthetic fibers, 
specifically reciting all 0.1% increments within the specified 
ranges and all ranges formed therein or thereby. The absor 
bent material may comprise little or no airfelt (cellulose) 
fibers, in particular the absorbent core may comprise less than 
15%, 10%, 5%, 3%, 2%, 1% airfelt (cellulose) fibers by 
weight, or may even be substantially free of, or free of cel 
lulose fibers, specifically reciting all 0.1% increments within 
the specified ranges and all ranges formed therein or thereby. 
0252. The absorbent core 28 may also comprise a gener 
ally planar top side and a generally planar bottom side. The 
core 28 may have a longitudinal axis 80" corresponding sub 
stantially to the longitudinal axis 80 of the absorbent article, 
as seen from the top in a planar view as in FIG. 19. The 
absorbent material may be distributed in higher amount 
towards the front side than towards the rear side as more 
absorbency may be required at the front in particular articles. 
The absorbent material may have a non-uniform basis weight 
or a uniform basis weight across any portion of the core. The 
core wrap may be formed by two nonwoven materials, Sub 
strates, laminates, or other materials, 16, 16' which may be at 
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least partially sealed along the sides of the absorbent core. 
The core wrap may be at least partially sealed along its front 
side, rear side, and two longitudinal sides so that Substantially 
no absorbent material leaks out of the absorbent core wrap. 
The first material, substrate, or nonwoven 16 may at least 
partially Surround the second material, Substrate, or non 
woven 16' to form the core wrap. The first material 16 may 
surround a portion of the second material 16' proximate to the 
first and second side edges 284 and 286. 
0253 Cores comprising relatively high amount of SAP 
with various core designs are disclosed in U.S. Pat. No. 5.599, 
335 (Goldman), EP1,447,066 (Busam), WO95/11652 (Tan 
Zer), U.S. Pat. Publ. No. 2008/0312622A1 (Hundorf), and 
WO 2012/052172 (Van Malderen). 
0254 The absorbent material may be one or more continu 
ous layers present within the core wrap. Alternatively, the 
absorbent material may be comprised of individual pockets or 
stripes of absorbent material enclosed within the core wrap. 
In the first case, the absorbent material may be, for example, 
obtained by the application of a single continuous layer of 
absorbent material. The continuous layer of absorbent mate 
rial, in particular of SAP may also be obtained by combining 
two or more absorbent layers having discontinuous absorbent 
material application pattern, wherein the resulting layer is 
substantially continuously distributed across the absorbent 
particulate polymer material area, as disclosed in U.S. Pat. 
Appl. Publ. No. 2008/0312622A1 (Hundorf), for example. 
The absorbent core 28 may comprise a first absorbent layer 
and a second absorbent layer. The first absorbent layer may 
comprise the first material 16 and a first layer 61 of absorbent 
material, which may be 100% or less of SAP. The second 
absorbent layer may comprise the second material 16' and a 
second layer 62 of absorbent material, which may also be 
100% or less of SAP. 
0255. The fibrous thermoplastic adhesive material 51 may 
be at least partially in contact with the absorbent material 61, 
62 in the land areas and at least partially in contact with the 
materials 16 and 16' in the junction areas. This imparts an 
essentially three-dimensional structure to the fibrous layer of 
thermoplastic adhesive material 51, which in itself is essen 
tially a two-dimensional structure of relatively small thick 
ness, as compared to the dimension in length and width direc 
tions. Thereby, the fibrous thermoplastic adhesive material 
may provide cavities to cover the absorbent material in the 
land area, and thereby immobilizes this absorbent material, 
which may be 100% or less of SAP. 
0256 The core wrap may be made of a single substrate, 
material, or nonwoven folded around the absorbent material, 
or may comprise two (or more) Substrates, materials, or non 
wovens which are attached to another. Typical attachments 
are the so-called C-wrap and/or sandwich wrap. In a C-wrap, 
the longitudinal and/or transversal edges of one of the Sub 
strates are folded over the other substrate to form flaps. These 
flaps are then bonded to the external surface of the other 
Substrate, typically by gluing. Other techniques may be used 
to form a core wrap. For example, the longitudinal and/or 
transversal edges of the Substrates may be bonded together 
and then folded underneath the absorbent core 28 and bonded 
in that position. 
0257 The core wrap may be at least partially sealed along 

all the sides of the absorbent core so that substantially no 
absorbent material leaks out of the core. By “substantially no 
absorbent material' it is meant that less than 5%, less than 
2%, less than 1%, or about 0% by weight of absorbent mate 
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rial escape the core wrap. The term "seal' is to be understood 
in a broad sense. The seal does not need to be continuous 
along the whole periphery of the core wrap but may be dis 
continuous along part or the whole of it. Such as formed by a 
series of seal points spaced on a line. A seal may beformed by 
gluing and/or thermal bonding. 
0258. The core wrap may also be formed by a single sub 
strate which may enclose as in a parcel wrap the absorbent 
material and be sealed along the front side and rear side of the 
core and one longitudinal seal. 
0259. The absorbent article may comprise a pair of barrier 
legcuffs 34. Each barrier legcuffmay beformed by a piece of 
material which is bonded to the absorbent article so it can 
extend upwards from the inner surface of the absorbent article 
and provide improved containment of liquids and other 
bodily exudates approximately at the junction of the torso and 
legs of the wearer. The barrier leg cuffs 34 are delimited by a 
proximal edge 64 joined directly or indirectly to the topsheet 
24 and/or the backsheet 25 and a free terminal edge 66, which 
is intended to contact and form a seal with the wearer's skin. 
The barrier leg cuffs 34 extend at least partially between the 
front waist edge 10 and the rear waist edge 12 of the absorbent 
article on opposite sides of the longitudinal axis 80 and are at 
least present in the crotch region 7. The barrier leg cuffs 34 
may be joined at the proximal edge 64 with the chassis of the 
absorbent article by a bond 65 which may be made by gluing, 
fusion bonding, or combination of other Suitable bonding 
processes. The bond 65 at the proximal edge 64 may be 
continuous or intermittent. The bond 65 closest to the raised 
section of the legcuffs 34 delimits the proximal edge 64 of the 
standing up section of the legcuffs 34. 
0260 The barrier leg cuffs 34 may be integral with the 
topsheet 24 or the backsheet 25 or may be a separate material 
joined to the absorbent article's chassis. The material of the 
barrier leg cuffs 34 may extend through the whole length of 
the diapers but may be “tack bonded to the topsheet 24 
towards the front waist edge 10 and rear waist edge 12 of the 
absorbent article so that in these sections the barrier leg cuff 
material remains flush with the topsheet 24. 
0261) Each barrier leg cuff 34 may comprise one, two or 
more elastic strands or strips of film 35 close to this free 
terminal edge 66 to provide a better seal. 
0262. In addition to the barrier leg cuffs 34, the absorbent 
article may comprise gasketing cuffs 32, which are joined to 
the chassis of the absorbent article, in particular to the top 
sheet 24 and/or the backsheet 25 and are placed externally 
relative to the barrier legcuffs 34. The gasketing cuffs 32 may 
provide a better seal around the thighs of the wearer. Each 
gasketing legcuffmay comprise one or more elastic strings or 
elastic elements in the chassis of the absorbent article 
between the topsheet 24 and backsheet 25 in the area of the leg 
openings. All or a portion of the barrier leg and/or gasketing 
cuffs may be treated with a lotion or skin care composition. 
The barrier leg cuffs may be constructed in a number of 
different configurations, including those described in U.S. 
Pat. App. Publ. No. 2012/0277713. 
0263. In a form, the absorbent article may comprise front 
ears 46 and rear ears 40. The ears may bean integral part of the 
chassis, such as formed from the topsheet 24 and/or backsheet 
25 as side panel. Alternatively, as represented on FIG. 27, the 
ears (46. 40) may be separate elements attached by gluing, 
heat embossing, and/or pressure bonding. The rear ears 40 
may be stretchable to facilitate the attachment of the tabs 42 
to the landing Zone 44 and maintain the taped diapers in place 
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around the wearer’s waist. The rear ears 40 may also be elastic 
or extensible to provide a more comfortable and contouringfit 
by initially conformably fitting the absorbent article to the 
wearer and sustaining this fit throughout the time of wear well 
past when absorbent article has been loaded with exudates 
since the elasticized ears allow the sides of the absorbent 
article to expand and contract. 
0264. One function of the LMS 50 is to quickly acquire the 
fluid and distribute it to the absorbent core 28 in an efficient 
manner. The LMS 50 may comprise one or more layers, 
which may form a unitary layer or may remain as discrete 
layers which may be attached to each other. The LMS 50 may 
comprise two layers: a distribution layerS4 and an acquisition 
layer 52 disposed between the absorbent core and the top 
sheet, but the present disclosure is not limited to such a 
configuration. The LMS 50 may comprise SAP as this may 
slow the acquisition and distribution of the fluid. In other 
forms, the LMS may be substantially free (e.g., 80%, 85%, 
90%. 95%, or 99% free of) or completely free of SAP. The 
LMS may also comprise one or more of a variety of other 
Suitable types of materials, such as opened-cell foam, air-laid 
fibers, or carded, resin bonded nonwoven materials, for 
example. Suitable example LMSs are described in WO 2000/ 
59430 (Daley), WO 95/10996 (Richards), U.S. Pat. No. 
5,700,254 (McDowall), and WO 02/067809 (Graef), for 
example. 
0265. The LMS 50 may comprise a distribution layer 54. 
The distribution layer 54 may comprise at least 50% or more 
by weight of cross-linked cellulose fibers, for example. The 
cross-linked cellulosic fibers may be crimped, twisted, or 
curled, or a combination thereof including crimped, twisted, 
and curled. This type of material is disclosed in U.S. Pat. Publ. 
No. 2008/0312622A1 (Hundorf). 
0266 The LMS 50 may alternatively or additionally com 
prise an acquisition layer 52. The acquisition layer 52 may be 
disposed, for example, between the distribution layer 54 and 
the topsheet 24. The acquisition layer 52 may be or may 
comprise a non-woven material, such as an SMS or SMMS 
material, comprising a spunbonded, a melt-blown and a fur 
ther spunbonded layer or alternatively a carded chemical 
bonded nonwoven. The acquisition layerS2 may comprise air 
or wet-laid cellulosic, cross-linked cellulosic, or synthetic 
fibers, or blends thereof. The acquisition layer 52 may com 
prise a roll-stock web of synthetic fibers (which may be 
processed to increase Void space, such as by solid state for 
mation), or a combination of synthetic and cellulosic fibers, 
bonded together to form a highloft material. Alternatively, the 
acquisition layer 52 may comprise absorbent open cell foam. 
The nonwoven material may be latex bonded. 
0267. The LMS 50 of the absorbent article 20 may com 
prise channels that may generally enable better conformation 
of the absorbent article to the wearer's anatomy, leading to 
increased freedom-of-movement and reduced gapping. One 
or more of the channels of the LMS 50 may be configured to 
work in concert with various channels in the absorbent core 
28, as discussed above. Furthermore, channels in the LMS 50 
may also provide increased Void space to hold and distribute 
urine, BM or other bodily exudates within the absorbent 
article, leading to reduced leakage and skin contact. Channels 
in the LMS 50 may also provide internal serviceable indicia, 
especially when highlighted via physical differences in tex 
ture, color, and/or pattern, to facilitate achieving the correct 
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alignment of the absorbent article on a wearer. Thus, Such 
physical differences may be, for example, visually and/or 
tactilely noticeable. 
0268 As stated previously, the crimped fiber spunbond 
nonwoven webs/laminates of the present invention may be 
utilized as a topsheet for a disposable absorbent article, 
examples of which include the sanitary napkin 1810 and 
diaper 20 discussed heretofore. 
0269. The crimped fiber spunbond nonwoven webs/lami 
nates of the present disclosure may be used as components of 
absorbent articles. More than one crimped fiber spunbond 
nonwoven web/laminate may be used in a single absorbent 
article. In such a context, the crimped fiber spunbond non 
woven webs/laminates may form at least a portion of a top 
sheet; a topsheet and an acquisition layer, a topsheet and a 
distribution layer, an acquisition layer and a distribution 
layer; atopsheet, an acquisition layer, and a distribution layer; 
an outer cover; a backsheet; an outer cover and a backsheet, 
wherein a film (non-apertured layer) forms the backsheet and 
a crimped fiber spunbond nonwoven web/laminate forms the 
outer cover, a legcuff an ear or side panel; a fastener, a waist 
band; belt or any other suitable portion of an absorbent article. 
The number of layers in a crimped fiber spunbond nonwoven 
laminate may also be determined by the nonwoven laminates 
particular use. 
0270. In some forms, additional layers may be positioned 
between the topsheet and the absorbent core. For example, a 
secondary topsheet, acquisition layer, and/or distribution 
layer, each of which are known in the art, may be positioned 
between the topsheet and the absorbent core of the absorbent 
article. 
0271 Forms of the present invention are contemplated 
where webs of the present invention comprise structures as 
described herein in the negative Z-direction. In such forms, 
the urging of the material of the web in the negative Z-direc 
tion may fracture material of an absorbent core or a portion 
thereof. As shown in FIG. 82, a sanitary pad, or portion 
thereof, may comprise the web 8914, an absorbent material 
8918, and a support layer 8916. As shown, the structures 
described herein may cause fracturing of the absorbent mate 
rial 8918, particularly where the absorbent material com 
prises a high internal phase emulsion foam. However, other 
forms of the invention are contemplated where the absorbent 
material 8918 comprises SAP. Still in other forms, the web 
89.14 may comprise the topsheet, the absorbent material 8918 
may comprise a first liquid retention layer, and the Support 
layer 891.6 may comprise a secondary topsheet or acquisition 
layer. In Such forms, additional absorbent cores in addition to 
a backsheet may be provided. 
0272 Forms of the present invention are contemplated 
where the absorbent material 8918 and the support layer 8916 
comprise a heterogeneous mass. The heterogeneous mass 
along with the absorbent material 8918 and support layer 
8916 are further described in U.S. Provisional Patent Appli 
cation Publication No. 62/118,232. 
0273. As shown, the web 8914 comprises a crimped fiber 
spunbond nonwoven web having 2.0 denier per filament 
polypropylene/polypropylene 70/30 bi-component fibers. 
Any suitable crimped fiber spunbond nonwoven web may be 
utilized. The support layer 8916 may comprise any suitable 
material. For example, in some forms, the support layer 8916 
may comprise a spunlaced nonwoven web. 
0274 The depressions in the apertured web 8914 and 
absorbent material 8918 may extend through the thickness of 
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the absorbent material 8918 such that a plurality of discrete 
pieces of absorbent material are produced. In otherforms, the 
depressions in the apertured web 8914 and the absorbent 
material 8918 may only partially extend through the thick 
ness of the absorbent material 8916 such that absorbent mate 
rial remains a continuous element. 
0275 High internal phase emulsion foams are known in 
the art. Methods of making high internal phase emulsion 
foams are described in U.S. Pat. No. 5,149,720 (Des Maraiset 
al), issued Sep. 22, 1992; U.S. Pat. No. 5,827,909 (Des Ma 
rais) issued Oct. 27, 1998; and U.S. Pat. No. 6,369,121 (Cat 
alfamo et al.) issued Apr. 9, 2002. 

Aperturing and Patterns Thereof 
0276. As previously disclosed, the first layer may com 
prise apertures while the second layer is sans apertures. In 
other forms both the first and second layers may comprise 
apertures. And, for those forms with more than two layers, a 
plurality of layers of the crimped fiber spunbond nonwoven 
laminate may comprise apertures. For those forms where 
apertures are present, the apertures may be arranged in pat 
terns forming designs, shapes, etc.—apertured indicia. In 
other forms, the apertures may be arranged in rows/columns 
which may be staggered or may not be staggered from adja 
cent column/row to adjacent column/row. And recall, that in 
Some forms, a crimped fiber spunbond web may comprise 
apertures and may be joined with additional layers in a dis 
posable absorbent article. 
(0277. The apertures in at least one or more layers of a 
crimped fiber spunbond nonwoven laminate or in a crimped 
fiber spunbond nonwoven web as described herein, may be 
grouped in spaced arrays of apertures (see e.g., FIGS. 30-33). 
An aperture array includes two or more apertures having 
much closer spacing between the apertures than the distance 
between the aperture arrays. The distance between the array 
and otherapertures is at least about 1.5, at least about 2 times, 
or at least about 3 times the maximum distance between 
apertures in the array. Four examples of nonwoven laminates 
2200 of the present invention comprising patterned apertures 
are illustrated in FIGS. 30-33. As illustrated, the nonwoven 
laminate 2200 may take on a number of configurations. The 
apertures are labeled 2212 and the land areas (non-apertured 
areas) are labeled 2214. A number of additional example 
aperture pattern configurations are illustrated in Subsequent 
figures. 
0278. Theaperture arrays may form a regular or recogniz 
able shape, such as a heart shape, polygon, ellipse, arrow, 
chevron, and/or other shapes known in the pattern art. The 
apertures arrays may differ in one portion of the nonwoven 
laminate compared to another portion of the nonwoven lami 
nate. In an absorbent article context, the aperture arrays may 
differ in one region of the absorbent article compared to 
another region of the absorbent article. Additionally, the aper 
ture arrays may be coordinated in regions of the absorbent 
article where the aperture arrays are present. The aperture 
arrays may be concave, convex, or may include concavities 
and convexities. The aperture arrays may be organized into 
"macro-arrays having a higher order structure. For example, 
referring to FIGS. 35-48, a nonwoven laminate 2600 of the 
present invention is illustrated with aperture arrays 2602 that 
may be separated by a continuous, inter-connected land area 
pattern 2604. In such an instance, the land area pattern 2604 
may function as a fluid distribution pathway and the aperture 
arrays 2602 may function as fluid “drains thereby promoting 
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fluid access to the underlying absorbent material or absorbent 
core. The shape of the aperture arrays may enhance the ability 
of the arrays to manage fluid, Such as bodily exudates (i.e., 
urine, runny BM, menses). For example, aperture arrays 
including a concavity facing a fluid insult location in an 
absorbent article may function as fluid collection “traps' as 
the fluid may travel along the “land area in the concavity to 
a point where the concavity ends. At this location, the fluid 
may enter the apertures in the direction of the fluid path or 
those on either side of the concavity if the fluid turns in either 
lateral direction. Example aperture array shapes having a 
concavity include heart shapes, star shapes, some polygons, 
crescents, and chevrons, to name a few examples. 
0279. In some forms, apertures, or arrays thereof, in a 
nonwoven laminate 2600, may form one or more continuous 
or semi-continuous patterns 2606, resulting in discrete 
"macro' land areas 2608. In such an instance, the discrete 
macro land areas 2608 may function as fluid deposition 
regions. Fluid moving from the discrete macro land areas 
2608 in any direction may be absorbed into the apertures of 
the continuous or semi-continuous pattern 2606. 
0280. In some forms, the apertures, or aperture arrays 
thereof, in a nonwoven laminate 2600 may form linear pat 
terns alternating with continuous or semi-continuous land 
areas. The nonwoven laminate may include unidirectional or 
multi-directional (and intersecting) aperture or aperture array 
patterns. Linear aperture or array patterns may be oriented 
parallel to the longitudinal or lateral axis, or at an angle 
between 0 and 90 degrees, specifically reciting all 0.5 degree 
increments within the specified range and all ranges formed 
therein, from either the longitudinal or lateral axis. Linear 
apertures or aperture array patterns may function to restrict 
fluid movement along the nonwoven laminate to a greater 
degree in one direction compared to another direction. Aper 
tures for nonwoven webs may be similarly configured. 
(0281 Still referring to FIGS. 35-48, a nonwoven laminate 
2600 may comprise an array of apertures comprising a plu 
rality of patterns 2610A and 2610B with continuous or semi 
continuous land areas. As shown, a first pattern 2610A may 
comprise apertures which are oriented in a direction which is 
generally parallel to a machine direction 1675 (shown in FIG. 
34) as well as apertures which are oriented at multiple angles 
with respect to the machine direction. Similarly, a second 
pattern 2610B may comprise apertures which are oriented at 
multiple angles with respect to the machine direction 1675 as 
well as apertures which are generally parallel to the machine 
direction 1675. As shown, the apertures of the first pattern 
2610A and/or the second pattern 2610B may be of different 
lengths, different angles with respect to the machine direction 
1675, and/or different Effective Aperture AREAs. 
0282. Additionally, at least one or a plurality of apertures 
in the first pattern 2610A may be substantially enclosed by the 
second pattern 2610B. For example, the second pattern may 
form a quilt like pattern, e.g. diamond shaped boundaries or 
any other suitable shape, with the first pattern disposed within 
the second pattern thereby forming a unit. The combination of 
the first patternand the second pattern may repeat so that there 
are a plurality of units. Additionally, the first pattern within 
the second pattern may be different from one unit to the next. 
Additional patterns may be utilized. The apertures angled 
with respect to the machine direction 1675 are believed to aid 
in fluid acquisition/distribution. For example, fluid moving 
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along the nonwoven laminate 2600 in the machine direction 
1675 may be diverted, in part, because of the angled aper 
tures. 

0283 Referring to additionally to FIG. 34, as noted previ 
ously, the first pattern 2610A and/or the second pattern 2610B 
may comprise a plurality of apertures of which at least a 
portion are angled with respect to the machine direction 1675 
at a first angle 1680 and another portion are angled with 
respect to the machine direction 1675 at a second angle 1682. 
The first angle 1680 and the second angle 1682 may be 
different from one another. In some forms, the second angle 
1682 may be the mirror image of the first angle 1680. For 
example, the first angle may be about 30 degrees from an axis 
parallel to the machine direction 1675 while a second angle is 
-30 degrees from the axis parallel to the machine direction 
1675. Similarly, the first pattern 2610A and/or the second 
pattern 2610B may comprise a plurality of apertures which 
are oriented generally parallel to the machine direction 1675. 
As mentioned previously, apertures which are oriented gen 
erally parallel to the machine direction 1675 generally have a 
lower aspect ratio and larger Effective Aperture AREA (de 
scribed hereafter) as opposed to those apertures which are 
angled with respect to the machine direction 1675. It is 
believed that those apertures with increased Effective Aper 
ture AREA allow for quicker fluid acquisitions time. While 
any suitable angle may be utilized, as discussed hereafter, 
once the first angle 1680 and the second angle 1682 are 
increased beyond 45 degrees from the machine direction 
1675, the forces of the cross-direction 1677 stretching act 
more along the long axis of the aperture than perpendicular 
thereto. So, apertures which are angled more than 45 degrees 
with respect to the machine direction 1675 typically comprise 
less Effective Aperture AREA than those which are angled to 
a lesser extent with respect to the machine direction 1675. 
0284 As stated previously, the angled apertures are 
believed to provide additional fluid handling benefits for the 
nonwoven laminate 2600 for example a decrease in fluid 
run-off. In some forms, greater than about 10 percent of the 
apertures are angled with respect to the machine direction 
1675. Additional forms are contemplated where greater than 
about 20 percent, greater than about 30 percent, greater than 
about 40 percent, greater than about 50 percent, greater than 
about 60 percent, greater than about 70 percent, greater than 
about 80 percent and/or less than 100 percent, less than about 
95 percent, less than about 90 percent, less than about 85 
percent of the apertures are angled with respect to the 
machine direction 1675 including any number or any ranges 
encompassed by the foregoing values. 
0285) Referring still to FIGS. 35-48, the population den 
sity of angled apertures may be greater nearer a centerline 
1690 of the nonwoven laminate 2600. For example, spacing 
between adjacent apertures near the centerline 1690 may be a 
first distance while spacing between adjacent apertures fur 
ther away from the centerline 1690 may be a second distance. 
The first distance may be less than the second distance. As an 
example, spacing between adjacent apertures can be about 1 
mm. As such, the first distance may be about 1 mm while the 
second distance may be about 3 mm or greater. Additional 
embodiments are contemplated where the distance between 
adjacent apertures increases with increasing distance from 
the centerline. 
0286 Additionally, in some instances, apertures nearer the 
centerline 1690 may be angled at the first angle 1680 while 
apertures further from the centerline 1690 are positioned at 
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the second angle 1682. The first angle 1680 may be greater 
than the second angle 1682 with respect to the centerline 
1690. For example, the apertures further from the centerline 
1690 may be oriented such that they are generally parallel to 
the centerline 1690 while the apertures positioned closer to 
the centerline 1690 are angled with respect to the centerline 
1690. In some embodiments, the angle at which apertures are 
positioned relative to the centerline 1690 may decrease as the 
distance from the centerline 1690 increases. For example, a 
first aperture adjacent the centerline 1690 may be oriented at 
a first angle of 30 degrees with respect to the centerline 1690, 
while a second aperture 1 mm from the centerline 1690 may 
be oriented at 20 degrees from the centerline. The apertures 
positioned furthest away from the centerline 1690 may be 
generally parallel to the centerline 1690. Additional configu 
rations are contemplated where apertures near the centerline 
1690 are angled to a lesser extent than those further from the 
centerline 1690. In some forms, the apertures near the cen 
terline 1690 may be generally parallel to the centerline 1690 
while the apertures further from the centerline 1690 are 
angled with respect to the machine direction 1675. 
0287. As stated previously the lengths of the apertures 
may vary as well. In conjunction with being angled as dis 
closed above or independently therefrom, in some forms, the 
apertures adjacent the centerline 1690 may be longer than 
those which are further away from the centerline 1690. Simi 
larly, the size of the apertures may vary. Variances in aperture 
size (Effective Aperture AREA) may be employed in con 
junction with the variation of aperture angle and/or the varia 
tion in aperture length, or variances in aperture size may be 
employed independently of the variation of aperture angle 
and/or variation in aperture length. For those embodiments 
where aperture size may vary, larger apertures may be posi 
tioned adjacent the centerline 1690 while apertures having a 
smaller Effective Aperture AREA are positioned further away 
from the centerline 1690. For example, apertures adjacent the 
centerline 1690 may have an Effective Aperture AREA of 15 
square millimeters while apertures further away from the 
centerline may have less Effective Aperture AREA, e.g. 1.0 
square mm. Any of the values/ranges of Effective Aperture 
AREA provided herein may be utilized for configuring the 
Effective Aperture AREA variance described above. 
0288. As mentioned previously, the angle of orientation of 
the aperture can impact the fluid handling capabilities of a 
crimped fiber spunbond nonwoven web or nonwoven lami 
nate 2600. Moreover, length of the aperture, width of the 
aperture, Effective Aperture AREA, spacing between aper 
tures, as well as aperture density can similarly impact fluid 
handling. However, length of apertures, width of apertures, 
angle of orientation, spacing and density can have competing/ 
negative impacts on the other variables. As stated previously, 
apertures which are at a greaterangle to the machine direction 
1675 tend to open less and therefore have less Effective Aper 
ture AREA than apertures which are either parallel to the 
machine direction 1675 or which have a smaller angle with 
respect to the machine direction 1675. Similarly, angled aper 
tures which are too closely spaced together tend to open less 
and therefore have less Effective Aperture AREA. As such, 
spacing between adjacent angled apertures may be increased 
over that which is between apertures which are generally 
oriented parallel to the machine direction 1675. 
0289 Additional aperture patterns are contemplated and 
are shown with regard to FIGS. 65-74. 
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Methods of Making Nonwoven Webs/Laminates Comprising 
Patterns of Apertures 

0290 The patterns of apertures of the present disclosure 
may be made generally by using the process generally 
described in U.S. Pat. No. 5,628,097 entitled “Method for 
Selectively Aperturing a Nonwoven Web’ which issued May 
13 1997 and U.S. Patent Publication 2003/0021951 entitled 
“High Elongation Apertured Nonwoven Web and Method of 
Making” which published Jan. 20, 2003. Other methods of 
producing Substrates comprising patterns of apertures known 
to those of skill in the art are also within the scope of the 
present disclosure and include for example rotary knife aper 
turing, hot pin aperturing, hydroentangling or needle punch 
ing. Other suitable processes are disclosed in U.S. Pat. Nos. 
5,658,639; 5,628,097; 5,916,661; 7,917,985; and U.S. Patent 
Application Publication No. 2003/0021951. Other suitable 
processes for forming apertures may include those described 
in U.S. Pat. Nos. 8,679,391 and 8,158,043, and U.S. Patent 
Application Publication Nos. 2001/0024940 and 2012/ 
0282436. Still other suitable methods for aperturing webs are 
provided in U.S. Pat. Nos. 3,566,726; 4,634,440; and 4,780, 
352. 

Joining of Layers 

0291. The webs of a nonwoven laminate of the present 
invention or a nonwoven web and adjacent layers in a dispos 
able absorbent article may be bonded together using any 
bonding methods known to those of skill in the art, such as 
adhesive bonding, patterned adhesive coating, ultrasonic 
bonding, thermal bonding, mechanical bonding, or any com 
bination of these bonding methods. Alternatively, the various 
layers may be bonded together only at the perimeter of the 
apertures, through bonding the layers or overbonding the 
layers. The process of overbonding is disclosed in U.S. Patent 
Application Ser. No. 62/076,043, entitled “Patterned Aper 
tured Webs and Methods For Making the Same.” filed on Nov. 
6, 2014. Additional references include U.S. Pat. Nos. 5,658, 
639; 5,628,097; 5,916,661; 6,498,284; 7,917,985; and U.S. 
Patent Application Publication Nos. 2003/0021951; 2005/ 
154362. Additional references for bonding nonwoven webs/ 
laminates together include U.S. Pat. No. 7,056,404 and U.S. 
application Ser. No. 14/135,687, filed on Dec. 20, 2013. And 
as noted previously, in Some forms of the present invention, 
the formation of overbonds may subsequently be processed 
into apertures. Additional disclosure regarding overbonds is 
provided hereafter. 
0292. The bonding may be done in a pattern of bonds or in 
arrays of bonds. The pattern may be a regular, uniform pattern 
or an irregular, non-uniform pattern. The bonding patterns 
may comprise a Substantially continuous bond pattern or may 
be formed of discrete bonding points. The discrete bonding 
points may form a pattern. The pattern of bonding points may 
be homogeneous or non-homogeneous. Abond pattern in one 
region of a nonwoven laminate of the present invention may 
differ from a bond pattern in another region of the nonwoven 
laminate. For example, the bond pattern may be different in 
the machine direction or the cross-machine direction of the 
nonwoven laminate. An absorbent article including the non 
woven laminate may have a different bond pattern in the front 
region vs. the back region, the center region vs. side regions, 
or the crotch region vs. waist regions of the absorbent article, 
for example. If adhesive is used in the bonding process, the 
adhesive may be tinted, pigmented, and/or patterned to create 
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a pattern as discussed hereafter. Bonding in nonwoven lami 
nates is typically accomplished by joining the land areas of 
various layers of the nonwoven laminates. 
0293 Substrates, layers, crimped fiber spunbond non 
woven webs and/or elements of a nonwoven laminate and/or 
disposable absorbent articles may be bonded together by any 
Suitable method. Some specific examples of bonding can 
occur between multiple nonwoven layers of a topsheet. In 
another example, a topsheet (including one or more layers) 
may be bonded to a subjacent layer (layer between the top 
sheet and an absorbent core)—including secondary top 
sheets, acquisition layers or the like. In yet another example, 
the topsheet (including one or more layers) may be bonded to 
the absorbent core. In each of the above examples, the con 
stituent layers of the topsheet may be bonded together in a 
separate step and then Subsequently bonded to another com 
ponent. 
0294 The bonding may comprise a pattern or a plurality of 
patterns which form graphics and/or other depictions, here 
after “bond indicia'. Some examples of bond indicia are 
shown in FIGS. 49-52. In another example, substrates, layers, 
crimped fiber spunbonded webs and/or elements of a non 
woven laminate and/or disposable absorbent articles may be 
adhesively bonded together. Any suitable method may be 
utilized to form fusion bonds between layers/substrates 
described herein. Some suitable examples are ultrasonic, 
heated rolls, and the like. 
0295) Any suitable method may be utilized to form bonds 
between layers/substrates described herein. Some suitable 
examples are ultrasonic, heated rolls, and the like. In a spe 
cific example, Substrates, layers and/or elements of a dispos 
able absorbent articles may be bonded together via fusion 
bonding, ultrasonic bonding, or the like. The bonding may 
comprise a pattern or a plurality of patterns which form 
graphics and/or other depictions, hereafter “bond indicia. In 
another example, Substrates, layers and/or elements of dis 
posable absorbent articles may be adhesively bonded 
together. 
0296. The mechanical bonding methods, e.g. fusion bond, 
ultrasonic, etc. can cause localized areas of the web to thin 
and become film like in the case of nonwovens. These thin 
ner areas can have different opacity characteristics with 
respect to the constituent material around the bond. As such, 
visual/color effects can be achieved. For example, the thinner 
areas may appear as a different color than the constituent 
material around the bond. 
0297 Bonding of the layers of an absorbent article is criti 
cal to the performance of said article. Bonding is important 
for the integrity of the product and of the layers to ensure 
Sustained performance and durability throughout wear. 
Bonding can ensure connectivity between desired layers of 
the product to aid in fluid transfer between the layers. This is 
especially critical in nonwoven topsheet laminates with a 
hydrophobic nonwoven upper layer to ensure fluid access to 
the hydrophilic nonwoven lower layer. Fusion bonding has 
additional advantages over adhesive in that it lowers raw 
material cost, eliminates line hygiene issues, and allows 
bonding of layers between which the use of adhesive would 
not be feasible. 
0298. In order to ensure the integrity of the product and of 
the crimped fiber spunbond nonwoven laminate topsheet, the 
total area of the bonding (calculated as a percent area of the 
outer perimeter of bonding region) may range from 5% to 
25%, 10% to 20%, or 12% to 18%. The size of each individual 
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fusion bond nub may range from 0.5 sqmm to 5 sqmm, 1 
sqmm to 3 Sqmm. The spacing between fusion bond nubs can 
range from 1 mm to 5 cm, 1.6 mm to 3 cm. 
0299. In some forms, the bonds, as stated previously, may 
be configured in patterns so as to create bond indicia. But 
apart from forming bond indicia, the bonds can help secure 
the layers of the nonwoven laminate together. Additionally, in 
some forms, the bonds may be utilized to secure the crimped 
fiber spunbond nonwoven web or nonwoven laminate to adja 
cent layers of a disposable absorbent article, e.g. a secondary 
topsheet, absorbent core, etc. 
0300. As shown in FIGS. 49-52, bond patterns 3000A, 
3000B,3000C, and 3000D of the present invention may com 
prise a plurality of bond sites 3002. The bond sites may be any 
Suitable shape. As shown, the bond sites are approximately 
circular; however, elliptical, diamond, heart, star, clover (3 
leaf. 4 leaf), bowtie, combinations thereof, and the like are 
contemplated. In some forms, the constituent bond sites 3002 
of a fusion bond pattern may comprise combinations of 
shapes. 
0301 As shown, the fusion bond pattern 3000A may com 
prise a plurality of arrays of bond sites, e.g. 3010,3020,3030, 
and 3040. The first array 3010 may be a continuous series of 
bond sites 3002 which enclose the second array 3020, the 
third array 3030, and the fourth array 3040. As shown, the 
second array 3020 may be discontinuous and disposed 
between the first array 3010 and the third array 3030. The 
third array 3030, much like the first array 3010 may be con 
tinuous and may enclosed the fourth array 3040. The fourth 
array 3040 may be discontinuous and be disposed in a target 
area on the absorbent article. The target area signifies the 
location of the article which is likely to receive the fluid insult 
from the wearer assuming the absorbent product is donned 
properly. 
0302. With the discontinuous fourth array 3040, fluid 
insults can be provided with adequate access to the nonwoven 
laminate. Additionally, with the continuous third array 3030, 
fluid insults are encouraged to stay within the target area as 
opposed to meandering to outer edges of the article. 
0303 As shown in FIG. 49, the fusion bond pattern 3000B 
may comprise a plurality of arrays of bond sites. For example, 
a first array 3010B may be continuous and comprise bond 
sites which are arranged in the shape of hearts, clouds, etc. A 
second array 3020B is disposed within the first array 3010B 
and disposed about a third array 3030B. The third array 
3030B is continuous and surrounds the fourth array 3040B. 
Much like the arrays of the fusion bond pattern 3000A, the 
arrays of the fusion bond pattern 3000B can provide fluid 
handling benefits. 
0304. As shown in FIG.50, a fusion bond pattern 3000C 
may comprise a plurality of arrays of bond sites. However, in 
contrast with the previous fusion bond patterns, a first array 
3010C may be discontinuous about the entire periphery of a 
pad. As shown, the first array 3010C comprises a plurality of 
continuous segments of bond sites each of which is discon 
nected from one another. A second array 3020C may be 
disposed inboard of the first plurality 3010C and may also 
comprise a plurality of continuous segments which are dis 
continuous. A third array 303.0C may comprise continuous 
bond sites and enclose a fourth array 3040C. The fourth array 
3040C comprises a plurality of discontinuous bond sites. 
Much like the fusion bond patterns discussed previously, the 
fusion bond pattern 3000C may provide fluid handling ben 
efits. 
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(0305 As shown in FIG. 51, a fusion bond pattern 3000D 
may comprise a plurality of arrays of bond sites. For example, 
a first array 3010D may comprise a plurality of bond sites 
which are arranged in a continuous fashion and may enclosed 
a second array 3020D, a third array 3030D and a fourth array 
3040D of bond sites. The second array 3020D may comprise 
a plurality of bond sites which form continuous elements as 
well as a plurality of bond sites which form discontinuous 
elements. These continuous elements may be disposed at a 
first end and second end of the absorbent article. The third 
array 303.0D of plurality of bond sites may be continuous and 
may enclosed the fourth array 3040D. The fourth array 
3040D may comprise a plurality of bond sites which form a 
plurality of elements. Each of the elements may be continu 
ous but discontinuous with respect to the other elements. For 
example, each element may comprise a plurality of bond 
sites, e.g. 4. The bond sites would be considered continuous 
for each respective element, but the bond sites from element 
to element would be discontinuous. 

Patterned Adhesive 

0306 As noted previously, the nonwoven laminates of the 
present invention comprise at least two webs and may include 
additional webs—at least one of the webs being a crimped 
fiber spunbond nonwoven. In some forms, adhesive may be 
used to join the layers of the nonwoven laminate together 
and/or may be utilized to join the nonwoven laminate to a 
portion of an absorbent article. In some forms, adhesive may 
be used to join a crimped fiber spunbond nonwoven web to 
adjacent layers/elements of a disposable absorbent article. 
The adhesive may comprise a pigment, a tint, or a dye. The 
colored adhesive, in a form, may be positioned between the 
first layer and second layer of a nonwoven laminate. In some 
forms, more than one colored adhesive may be used in a 
nonwoven laminate. The colored adhesive may also be situ 
ated in any suitable location when joining two or more webs 
(e.g., on the Surface of or intermediate any of the layers). The 
colored adhesive may also be deposited in Zones and/or in 
patterns throughout the joined layers. The colored adhesive 
may be different or the same in different Zones of the joined 
layers. The colored adhesive may be positioned intermediate 
the layers of the joined layers or positioned on any other 
Surfaces of the joined layers. Additional layers may also be 
provided having one or more colored adhesives. As stated 
previously, adhesive and particularly colored adhesive may 
be applied such that the adhesive forms a pattern or a plurality 
of patterns which form graphics and/or other depictions, 
referred to as “adhesive indicia.” Adhesive indicia, in some 
forms, may also be created via the use of clear adhesive. The 
application of clear adhesive, in Some instances can change 
the opacity of materials which are being adhesively joined. 
0307. In an instance, a colored adhesive may be positioned 
between two low basis weight materials (e.g., 15 gsm or less, 
10gsm or less) forming a nonwoven laminate, so that the 
colored adhesive may be visible from either side of the non 
woven laminate. In a topsheet context, this can provide a high 
basis weight topsheet to achieve improved softness, while 
still retaining the benefit of seeing the colored adhesive from 
either side of the nonwoven laminate. 
0308 As stated previously, the adhesive utilized to bond/ 
join layers and/or elements of disposable absorbent articles 
using the crimped fiber spunbond nonwoven webS/nonwoven 
laminates of the present invention may comprise adhesive 
indicia. Accordingly, the nonwoven laminates and/or absor 
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bent articles of the present disclosure, or portions thereof, 
may comprise one or more patterned adhesives applied 
thereto or printed thereon. The patterned adhesives may be 
associated with the crimped fiber spunbond nonwoven webs/ 
nonwoven laminates such that at least a portion of the pat 
terned adhesives can be viewable through the crimped fiber 
spunbond nonwoven web/nonwoven laminates, e.g. through 
apertures and/orland areas. Patterned adhesives are adhesives 
that are applied to one or more layers, or between layers, in 
particular patterns to provide the absorbent articles, or por 
tions thereof, with certain patterns, visible patterns, and/or 
certain textures. The patterned adhesives may be printed on or 
otherwise applied to any suitable layer of the absorbent 
articles. Methods for applying patterned adhesives to layers 
or Substrates by adhesive printing are disclosed, for example, 
in U.S. Pat. No. 8,186.296, to Brown et al., issued on May 29, 
2012, and in U.S. Pat. Appl. Publ. No., 2014/0148774, pub 
lished on May 29, 2014, to Brown et al. Other methods of 
applying patterned adhesives to Substrates known to those of 
skill in the art are also within the scope of the present disclo 
SU 

0309. A patterned adhesive may have the same color or a 
different color as at least one layer of a nonwoven laminate or 
different than a color of the crimped fiber spunbond non 
woven web. In some instances, the patterned adhesive may 
have the same or a different color as both or all layers of a 
nonwoven laminate. In some instances, aperture patterns in at 
least one layer of a crimped fiber spunbond nonwoven webs/ 
nonwoven laminate may coordinate with patterned adhesive 
to visually create a three-dimensional appearance. The aper 
tured patterns may be the same or different than patterns of 
the patterned adhesive. 
0310. In an instance, a nonwoven laminate may comprise 
a first layer comprising a plurality of apertures and a plurality 
of land areas and a second layer comprising a plurality of 
apertures and a plurality of land areas. A patterned pigmented 
Substance, such as ink or a patterned adhesive, may be posi 
tioned at least partially intermediate the first layer and the 
second layer. The plurality of apertures of the first layer may 
beat least partially aligned with the plurality of apertures of 
the second layer. The patterned pigmented or colored Sub 
stance may be at least partially viewable through the aligned 
portions of the apertures in the first and second layers. 
Examples of patterned adhesive are provided with regard to 
FIGS. 75-81. 

0311 Regarding FIGS. 75-77, a plurality of overbonds are 
shown on a web arranged in a plurality of arrays which will 
eventually—when processed as described herein produce 
apertured indicia. In FIG. 76 adhesive indicia on a web is 
depicted. As noted previously, the adhesive may comprise a 
color or may be clear in some forms. Regarding FIG. 77, a 
combination of the overbonds of FIG. 75 and the adhesive 
indicia of FIG. 76 are shown. Note that given the arrangement 
of the overbonds of FIG. 75, the resulting apertured indicia 
would appear similar (coordinated) with the adhesive indicia 
shown in FIG. 76. In such forms, it may be beneficial to 
register the apertured indicia with the adhesive indicia to 
produce the desired visual effect. Adhesive indicia and aper 
tured indicia which may not require registration are depicted 
in FIGS. 78-80. A similar effect is depicted in FIG. 81. 
0312 Regarding FIG.81, a combination of apertured indi 
cia and adhesive indicia is shown on a web. The apertured 
indicia and the adhesive indicia are not registered. As such, 
portions of the adhesive indicia are visible through only a 
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portion of the apertures. The effect can highlight portions of 
the adhesive indicia which are visible through the apertures. 
The remainder of the adhesive indicia may still be visible 
through the web which comprises the apertured indicia. 

Printing 

0313 Either in addition to or in lieu of the various layers/ 
web being colored, one or more of the layers of the nonwoven 
laminates or the crimped fiber spunbond nonwoven webs of 
the present disclosure may include printing, e.g., withink or 
a pigmented or colored pattern. The ink may be deposited via 
any printing process known in the art including, but not lim 
ited to, flexographic printing and digital inkjet printing. The 
printing may comprise a pattern or a plurality of patterns 
which form graphics and/or other depictions, hereafter, 
“printed indicia. The printing may be on an external Surface 
of a first layer of the nonwoven laminate, between the first and 
second layers of the nonwoven laminate, or may be on a 
surface beneath the second layer of the nonwoven laminate. 
The printing may also be situated in any Suitable location if 
the nonwoven laminate has more than two layers (e.g., on the 
Surface of any of the layers). The printing may also be depos 
ited in Zones of the nonwoven laminate and/or in patterns 
throughout the nonwoven laminate. The printing may be dif 
ferent or the same in different Zones of the nonwoven lami 
nate. If the printing will be covered by one of the layers, e.g. 
the covering layer, it may have a relatively low opacity to 
enhance the visual appearance of the printing. The density of 
the printing (e.g., clarity and contrast) may be enhanced by 
including Small-denier fibers in the printed layer including, 
but not limited to, melt-blown fibers, microfibers, and nanofi 
bers. The printing may be on the first layer, the second layer, 
and/or may be on a separate layer positioned at least partially 
intermediate the first and second layers. In an instance, the 
printing may indicate the proper orientation of an absorbent 
article on a wearer (e.g., front/rear). It will be understood that 
printing may be used with any of the various forms and 
configurations of the nonwoven laminates disclosed herein. 
In some forms, more than one type or color, for example, of 
printing may be used in a single nonwoven web. Additional 
layers may also be provided in a nonwoven laminate having 
one or more printed patterns. 

Coordinated Patterns 

0314. Heretofore, bond indicia, adhesive indicia, struc 
tural indicia, and printed indicia have been introduced. Addi 
tionally, for those forms where the crimped fiber spunbond 
nonwoven webs and/or nonwoven laminates of the present 
invention comprise patterned apertures, the array of apertures 
may comprise a pattern or a plurality of patterns which form 
graphics and/or other depictions, hereafter, "apertured indi 
cia.” Theapertured indicia may coordinate with at least one of 
printed indicia, bond indicia, adhesive indicia, and/or struc 
tural indicia. For example, in the absorbent article context, 
located beneath the nonwoven laminate or within the non 
woven laminate adhesive indicia may be present which coor 
dinate with the apertured indicia. In an instance, the non 
woven laminate may be used a topsheet, an outer cover, an 
ear, or other portion of an absorbent article. 
0315. The aperture pattern in a nonwoven web may coor 
dinate with features under it. Such as bond sites, material 
edges, channels, and/or discolored or colored materials. In 
Some specific executions, the nonwoven web may be used to 






































