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(57) ABSTRACT 

A knitted fabric female fastening portion for a mechanical 
fastener having a knitted fabric, an underlying Substrate, a 
bonding layer, said bonding layer having a first plurality of 
non-intersecting bond lines and a second plurality of non 
intersecting bond lines which are combined to form a pattern 
of intersecting bond lines that define tessellating pattern 
elements. Said pattern of intersecting bond lines may have 
a CD percent coverage standard deviation not equal to 0% 
and an MD percent coverage standard deviation not equal to 
O%. 
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BONDING PATTERNS FOR CONSTRUCTION OF A 
KNITTED FABRC LANDING ZONE 

FIELD OF THE INVENTION 

0001. The present invention relates to bonding patterns 
for construction of knitted fabric fastener female portions. 
More particularly, bonding patterns for construction of knit 
ted fabric landing Zones for a disposable absorbent article. 

BACKGROUND 

0002 Refastenable mechanical fastening systems are 
used in a wide number of consumer product applications. 
Such fastening systems are used to connect one portion of an 
article to another portion of the same article, or another 
article, or device. Typically, refastenable mechanical fasten 
ing systems comprise a receiving (or female) member and an 
engaging (or male) member. The receiving member gener 
ally comprises a plurality of fibrous engaging elements (e.g., 
loops). The engaging member generally comprises a plural 
ity of hook elements. The hooks are capable of entangling 
with the loops to form a connection between the engaging 
and receiving members. 
0003. One particular type of receiving member is a 
knitted fabric landing Zone. Knit fabrics are generally made 
from three yarn components: chains, wefts and loops. The 
chains generally run parallel to the knitted fabric's longitu 
dinal centerline (which typically corresponds with the lon 
gitudinal centerline of the absorbent article). The wefts 
generally run across and between the chains in a path which 
is substantially parallel to the knitted fabric's lateral center 
line (which typically corresponds with the lateral centerline 
of the absorbent article). The chains and wefts may be 
weaved and/or knitted together to form the base structure of 
the knitted fabric. The loops may be weaved and/or knitted 
to extend from a first side of said base structure. The 
outwardly-extending loops provide the engagement func 
tionality for the hooks of the engaging member. An under 
lying Substrate may be joined to a second side of said base 
structure in order to provide structural Support and integrity 
for the base structure and adjoined loops. The underlying 
substrate may be directly or indirectly joined to the absor 
bent article. 

0004. When using a knitted fabric landing Zone in a 
disposable absorbent article, the following considerations 
should be contemplated: (1) connection performance de 
fined herein as the ability of the hook and loop to remain 
engaged under certain expected peel forces and/or shear 
forces, (2) structural integrity defined herein as the ability 
of the fiber base structure to remain engaged with the 
underlying substrate and (3) cost. 
0005. When considering connection performance and 
structural integrity, three common test methods are used 
within the industry: (a) Dynamic Shear Test In practice, this 
test method is often a measure of the hook-to-loop strength 
or engagement which is one mode of failure. Even further, 
this test methods measures the resistance to disengagement 
in response to loads generally in the X-direction. Given the 
high basis weights of the loop material that are commonly 
used, shear is typically less of a concern than peel; however, 
when lower basis weights are used, shear becomes more of 
a concern., (b) Peel Test In practice, an average peak value 
of 5 newtons is often desirable to ensure that the fastening 
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system sufficiently fastens and a maximum peak value of 12 
newtons is sometimes desirable to ensure that the fastening 
system is not too difficult to be unfastened by the caregiver. 
This test method measures the resistance to disengagement 
in response to loads generally in the Z-direction and (c) CD 
(cross-directional) Bond Strength of knitted fabric to sub 
strate In practice, an average value of at least about 6 
newtons/25.4 mm is sometimes desirable to ensure that the 
fabric base structure is sufficiently bonded to the underlying 
substrate. This test method measures the resistance to fabric 
to-Substrate delamination/separation in response to loads 
generally in the Z-direction. When designing a suitable 
refastenable mechanical fastening system, particularly one 
having a knitted fabric landing Zone, the competing interests 
of the Peel Test and CD Bond Strength Test make it difficult 
to construct the optimal fastening system. More specifically, 
the addition of more adhesive between the fabric base 
structure and the underlying Substrate should increase the 
CD Bond Strength value; however, said adhesive will fre 
quently migrate through said base structure and to the loops 
on the opposing side, and in doing so, said loops will no 
longer be free for Subsequent fastening to the hooks. 
Attempts in the prior art have been made to address these 
competing interests. 

0006. One such attempt in the prior art includes a process 
for targeting adhesive application only onto the chains 
within the fabric base structure. While this process is 
designed to provide adhesive in the areas in which its 
needed (i.e., chains) and not in the areas in which its 
undesirable (i.e., loops), this process typically involves the 
risk of potentially gluing down portions of the loops within 
the area of the chains where most of the adhesive is present, 
especially if mis-tracking of the adhesive occurs. Addition 
ally, Such an approach involves the added process complex 
ity and costs associated with a targeted but random (due to 
variations) glue deposition on the fabric base structure (i.e., 
on the chains of the knitted fabric). 
0007 Another such attempt is to modify the fabric geo 
metric knit patterns in a way that the fabric functional loops 
are better protected in the lamination step to reduce the 
likelihood to glue down the functional loops—thus better 
preserving the loop functionality in the glued areas. How 
ever, this approach requires the use of specially designed 
fabric patterns and thus reduces the degrees of freedom in 
fabric selection. 

0008 Another such attempt in the prior art includes a 
process for targeting adhesive application only on the under 
lying substrate. When the adhesive is transferred from the 
transfer roll to the substrate, a smooth backing roll is used 
to create a transfer nip. The use of Such Smooth backing roll 
results in a 100% coverage of adhesive to the substrate. After 
applying the adhesive to the underlying Substrate, the knitted 
fabric is joined to the Substrate. In so doing, however, an 
undesirable amount of adhesive will still migrate through the 
base structure and to the loops on the opposing side. 
0009. In further examining the prior art, it is recognized 
that a wide variety of adhesive application patterns are 
known. As mentioned above, for example, 100% coverage 
of adhesive to the underlying Substrate is sometimes used. 
Such a 100% coverage pattern should result in a high CD 
Bond Test value; however, said application pattern should 
also result in a low Peel Test value because many of the 
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loops have been contaminated with adhesive. Another prior 
art pattern includes partial adhesive coverage in a striped 
configuration (see FIGS. 4a-7a). Such a striped pattern 
should result in a medium value for both the CD Bond Test 
and the Peel Test. More specifically, as the spacing between 
the stripes increases, the CD Bond Test value should 
decrease while the Peel Test value should increase, and vice 
versa. Yet another prior art pattern includes random adhesive 
application (e.g., spiral applicators) having less than 100% 
coverage of adhesive. Such a random pattern should result 
in a medium value for both the CD Bond Test and the Peel 
Test; however, the inherent randomness of the pattern some 
times results in a variable connection performance. Yet 
another prior art pattern involves a bonding pattern having 
CD and MD bond lines, however, such prior art is directed 
to the bonding of a nonwoven to an underlying Substrate 
which does not involve nor address the unique issues of 
knitted fabric (e.g., it is desirable to place adhesive on the 
chains but not on the loops of the knitted fabric and to 
prevent the presence of frayed edges). 
0010 Another necessary consideration of structural 
integrity, as well as overall aesthetic appearance, is the 
percent coverage of adhesive along the perimeter of the 
knitted fabric landing Zone structure. More specifically, it is 
desirable to have the entire perimeter of the knitted fabric 
adhered to the underlying substrate in order to minimize the 
appearance and negative impact of frayed edges; however, 
in doing so, the field of the knitted fabric should minimally 
be adhered to the underlying substrate in order to maximize 
the Peel Test value. When applying this additional consid 
eration to the prior art examples discussed above, it is further 
appreciated that the task of optimizing the adhesive appli 
cation pattern is even more difficult. For example, a 100% 
coverage pattern does in fact provide the most optimal 
perimeter coverage; however, said pattern may have a low 
Peel Test value. In another example, the striped pattern will 
have gaps along the perimeter which correspond to the 
spacing of the Stripes; such that, as the spacing is increased 
to improve the Peel Test value, the gaps along the perimeter 
will negatively increase. In yet another example, the random 
pattern inherently will not provide predictable gap sizes and 
locations along the perimeter. Consequently, none of the 
cited prior art examples properly address this perimeter 
adhesion consideration. 

0.011) To only further complicate the already difficult task 
of optimizing the adhesive print pattern, the way in which 
the knitted fabric is to be cut during processing must also be 
considered. More specifically, the knitted fabric web may be 
cut along its longitudinal axis (i.e., machine direction) in 
order to reduce a parent roll into smaller rolls, or even just 
to cut the web to a desired width. Additionally, the knitted 
fabric web may be cut along its lateral axis (i.e., cross 
direction) in order to provide patches (e.g., landing Zones) 
having a desired length. Consequently, the adhesive print 
pattern must be sufficiently robust enough to be cut in both 
the machine and cross directions without resulting in unduly 
large gaps along its perimeter; otherwise, frayed edges may 
appear and/or structural integrity may fail. 
0012. Once an adhesive print pattern is technically 
selected, the equally important consideration of cost must 
also be satisfied. For example, in the prior art it is known that 
to overcome the negative effects of adhesive migrating to the 
loops, one skilled in the art may increase the basis weight of 
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the knitted fabric. A higher basis weight of knitted fabric will 
(a) provide more loops, which may result in a larger number 
of loops not being contaminated by said adhesive and (b) 
provide a more dense fiber layer to further restrict said 
migration. However, a higher basis weight material is often 
cost prohibited, especially in the marketplace of absorbent 
articles. 

0013 Given all the considerations above, it is desirable to 
provide a knitted fabric structure having a novel bonding 
pattern which satisfactorily meets the requirements of struc 
tural integrity, connection performance, process cutting and 
costs. Additionally, it is desirable to provide a regularly 
repeating bonding pattern having less than 100 percent 
coverage area and enabling greater degrees of freedom in 
balancing the requirements of structural integrity, connec 
tion performance, process cutting and costs. Additionally, it 
is desirable to provide a process which is not limited to 
specially-designed knitted fabric structures. Additionally, it 
is desirable to provide a process that allows for the tailoring 
of bonding patterns based upon the geometry (e.g., chain 
to-chain distance, weft design, and loop density, etc.) of the 
knitted fabric being used. 

SUMMARY OF THE INVENTION 

0014) A knitted fabric female fastening portion for a 
mechanical fastener having a knitted fabric, an underlying 
Substrate, and a bonding layer is provided herein. Said 
knitted fabric having a first surface and a second surface, 
said first Surface being capable of engaging with a male 
fastening portion. Said underlying Substrate being joined to 
said second surface of said knitted fabric. Said bonding layer 
being located between said knitted fabric and underlying 
Substrate, said bonding layer bonding said knitted fabric and 
underlying Substrate together. Said bonding layer having a 
first plurality of non-intersecting bond lines and a second 
plurality of non-intersecting bond lines which are combined 
to form a pattern of intersecting bond lines that define 
tessellating pattern elements. The pattern of intersecting 
bond lines has a CD percent coverage standard deviation not 
equal to 0% and an MD percent coverage standard deviation 
not equal to 0%. The pattern of intersecting bond lines may 
have an amplitude greater than 0 mm to about 3 mm. The 
pattern of intersecting bond lines may have a gap from about 
2 mm to about 6 mm. The bond lines may be continuous or 
discontinuous, linear or non-linear, having same or varying 
thickness. The first plurality of bond lines may have a 
different thickness than the second plurality of bond lines. 
The first plurality of bond lines may have a different spacing 
than the second plurality of bond lines. The bonding layer 
may be an adhesive. 
0015. A knitted fabric female fastening portion for a 
mechanical fastener having a knitted fabric and an under 
lying substrate is provided herein. Said knitted fabric having 
a first Surface and a second Surface, said first Surface being 
capable of engaging with a male fastening portion. Said 
underlying Substrate being joined to said second Surface of 
said knitted fabric by a fusion bond. Said fusion bonding 
having a bond pattern. Said bond pattern having a first 
plurality of non-intersecting bond lines and a second plu 
rality of non-intersecting bond lines which are combined to 
form a pattern of intersecting bond lines that define tessel 
lating pattern elements. The pattern of intersecting bond 
lines has a CD percent coverage standard deviation not equal 
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to 0% and an MD percent coverage standard deviation not 
equal to 0%. The pattern of intersecting bond lines may have 
an amplitude greater than 0 mm to about 3 mm. The pattern 
of intersecting bond lines may have a gap from about 2 mm 
to about 6 mm. 

0016. The knitted fabric female fastening portion of the 
present invention may be used in disposable absorbent 
articles, body wraps, clothing, packaging, feminine hygiene 
products, bandages, bibs, food wraps, abrasive systems, 
cleaning systems and polishing systems. 

BRIEF DESCRIPTION SHOWN IN THE 
DRAWINGS 

0017 While the specification concludes with claims par 
ticularly pointing out and distinctly claiming the Subject 
matter that is regarded as the present invention, it is believed 
that the invention will be more fully understood from the 
following description taken in conjunction with the accom 
panying drawings. None of the drawings are necessarily to 
scale. 

0018 FIG. 1 is a schematic perspective view of a con 
ventional diaper, 
0.019 FIG. 2a is a schematic exploded view of a con 
ventional female fastener portion; 
0020 FIG. 2b is a schematic exploded view of a con 
ventional knitted fabric; 

0021 FIG. 3a is a schematic top elevational view of a 
conventional bond pattern having 100% coverage; 
0022 FIG. 3b is a schematic top elevational view of the 
bond pattern in FIG. 3a undergoing CD analysis: 

0023 FIG. 3c is a schematic top elevational view of the 
bond pattern in FIG. 3a undergoing MD analysis: 

0024 FIG. 4a is a schematic top elevational view of a 
conventional bond pattern having striped coverage; 

0.025 FIG. 4b is a schematic top elevational view of the 
bond pattern in FIG. 4a undergoing CD analysis; 

0026 FIG. 4c is a schematic top elevational view of the 
bond pattern in FIG. 4a undergoing MD analysis: 

0027 FIG. 5a is a schematic top elevational view of a 
conventional bond pattern having striped coverage; 

0028 FIG. 5b is a schematic top elevational view of the 
bond pattern in FIG. 5a undergoing CD analysis: 

0029 FIG. 5c is a schematic top elevational view of the 
bond pattern in FIG. 5a undergoing MD analysis: 

0030 FIG. 6a is a schematic top elevational view of a 
conventional bond pattern having striped coverage; 

0031 FIG. 6b is a schematic top elevational view of the 
bond pattern in FIG. 6a undergoing CD analysis: 

0032 FIG. 6c is a schematic top elevational view of the 
bond pattern in FIG. 6a undergoing MD analysis: 

0033 FIG. 7a is a schematic top elevational view of a 
conventional bond pattern having striped coverage; 

0034 FIG. 7b is a schematic top elevational view of the 
bond pattern in FIG. 7a undergoing CD analysis: 
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0035 FIG. 7c is a schematic top elevational view of the 
bond pattern in FIG. 7a undergoing MD analysis: 
0036 FIG. 8 shows a summary chart of the prior art bond 
patterns discussed herein; 
0037 FIG. 9a shows an exemplary bond pattern in 
accordance with the present invention; 
0038 FIG.9b is a schematic top elevational view of the 
bond pattern in FIG. 9a undergoing CD analysis: 

0.039 FIG. 9c is a schematic top elevational view of the 
bond pattern in FIG. 9a undergoing MD analysis: 
0040 FIG. 10a shows an exemplary bond pattern in 
accordance with the present invention; 
0041 FIG. 10b is a schematic top elevational view of the 
bond pattern in FIG. 10a undergoing CD analysis; 

0042 FIG. 10c is a schematic top elevational view of the 
bond pattern in FIG. 10a undergoing MD analysis: 
0043 FIG. 11a shows an exemplary bond pattern in 
accordance with the present invention; 
0044 FIG.11b is a schematic top elevational view of the 
bond pattern in FIG. 11a undergoing CD analysis; 

0045 FIG. 11c is a schematic top elevational view of the 
bond pattern in FIG. 11a undergoing MD analysis; 
0046 FIG. 12a shows an exemplary bond pattern in 
accordance with the present invention; 
0047 FIG.12b is a schematic top elevational view of the 
bond pattern in FIG. 12a undergoing CD analysis; 

0048 FIG. 12c is a schematic top elevational view of the 
bond pattern in FIG. 12a undergoing MD analysis: 

0049 FIG. 13 shows a summary chart of the bond 
patterns in accordance with the present invention; 
0050 FIG. 14a shows an exemplary portion of an adhe 
sive print pattern in accordance with the present invention; 
0051 FIG. 14b shows a tessellating pattern element with 
nonlinear side edges; 
0052 FIG. 14c shows a tessellating pattern element with 
nonlinear side edges having an amplitude which is larger 
than the amplitude in FIG. 14b, 
0053 FIG. 15 shows a chart of exemplary print patterns 
having varying percent coverage areas and varying ampli 
tudes: 

0054 FIG. 16a shows an exemplary knitted fabric and an 
underlying print pattern which are known in the prior art; 
0.055 FIG. 16b shows adhesive and loops of FIG. 16a 
being misaligned; 

0056 FIG. 17a shows an exemplary knitted fabric and an 
underlying print pattern having wide lines of adhesive which 
are known in the prior art; 
0057 FIG. 17b shows adhesive and loops of FIG. 17a 
being misaligned; 

0058 FIG. 18a shows an exemplary knitted fabric and an 
underlying print pattern in accordance with the present 
invention; 
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0059 FIG. 18b shows adhesive and loops of FIG. 18a 
being misaligned; 

0060 FIG. 19a shows an exemplary knitted fabric and an 
underlying print pattern having wide lines of adhesive in 
accordance with the present invention; 
0061 FIG. 19b shows adhesive and loops of FIG. 19a 
being misaligned; 
0062 FIG. 20a shows a novel print pattern having bro 
ken lines; 
0063 FIG. 20b shows a novel print pattern having dis 
crete points or dots; 
0064 FIG. 20c shows a novel print pattern having non 
linear lines; 
0065 FIG. 20d shows a novel print pattern having non 
linear, broken lines; 

0.066 FIG. 21 shows a chart which further demonstrates 
the novel aspects of the present invention; 

0067 FIG. 22 shows an alternative embodiment of an 
absorbent article wherein the landing Zone substantially 
covers the entire surface of said absorbent article; and 
0068 FIG. 23 depicts an exemplary embodiment of the 
present invention wherein female portion may comprise an 
underlying substrate layer and a knitted fabric layer which 
are fusion bonded together using bonding pattern rather than 
using a bonding agent (e.g., adhesive). 

DETAILED DESCRIPTION OF THE 
INVENTION 

Definitions: 

0069. The term “absorbent article' herein 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 exudates discharged from the body, such as: incon 
tinence briefs, incontinence undergarments, absorbent 
inserts, diaper holders and liners, feminine hygiene garments 
and the like. 

0070 The term “disposable” is used herein to describe 
absorbent articles which generally are not intended to be 
laundered or otherwise restored or reused as absorbent 
articles (i.e., they are intended to be discarded after a single 
use and, preferably, to be recycled, composted or otherwise 
discarded in an environmentally compatible manner). 
0071. The term “diaper herein refers to an absorbent 
article generally worn by infants and incontinent persons 
about the lower torso. 

0072 The term “pant’, as used herein, refers to dispos 
able garments having a waist opening and leg openings 
designed for infant or adult wearers. A pant may be placed 
in position on the wearer by inserting the wearer's legs into 
the leg openings and sliding the pant into position about the 
wearer's lower torso. A pant may be preformed by any 
Suitable technique including, but not limited to, joining 
together portions of the article using refastenable and/or 
non-refastenable bonds (e.g., seam, weld, adhesive, cohe 
sive bond, fastener, etc.). A pant may be preformed any 
where along the circumference of the article (e.g., side 
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fastened, front waist fastened). While the term “pant' is used 
herein, pants are also commonly referred to as “closed 
diapers”, “prefastened diapers”, “pull-on diapers', “training 
pants” and "diaper-pants'. Suitable pants are disclosed in 
U.S. Pat. No. 5,246,433, issued to Hasse, et al. on Sep. 21, 
1993; U.S. Pat. No. 5,569,234, issued to Buell et al. on Oct. 
29, 1996; U.S. Pat. No. 6,120,487, issued to Ashton on Sep. 
19, 2000; U.S. Pat. No. 6,120,489, issued to Johnson et al. 
on Sep. 19, 2000; U.S. Pat. No. 4,940,464, issued to Van 
Gompel et al. on Jul. 10, 1990; U.S. Pat. No. 5,092,861, 
issued to Nomura et al. on Mar. 3, 1992; U.S. patent 
application Ser. No. 10/171.249, entitled “Highly Flexible 
And Low Deformation Fastening Device', filed on Jun. 13, 
2002; U.S. Pat. No. 5,897.545, issued to Kline et al. on Apr. 
27, 1999; U.S. Pat. No. 5,957,908, issued to Kline et all on 
Sep. 28, 1999, the disclosure of each of which is incorpo 
rated herein by reference. 
0073. The term “machine direction (MD) or “longitudi 
nal herein refers to a direction running parallel to the 
maximum linear dimension of the article and/or fastening 
material and includes directions within +45° of the longi 
tudinal direction. 

0074 The term “cross direction (CD)”, “lateral” or 
“transverse herein refers to a direction which is orthogonal 
to the longitudinal direction. 
0075) The term “perimeter herein refers to the outer 
limits of an area. 

0076) The term “field’ herein refers to the area which is 
interior of the perimeter. 
0077. The term “liftable portion” herein refers to that 
portion of a landing Zone which is Substantially free from 
adhesive such that it is capable of lifting when a generally 
Z-direction load is applied (e.g., an attempt to disengage a 
hook from said liftable portion). 
0078. The term “% coverage” herein refers to the percent 
of the knitted fabric within an area or along a line that is 
bonded to the underlying Substrate either by a bonding agent 
(e.g., adhesive) or fusion bond. 
0079. The term “% overall coverage herein refers to the 
percent of the knitted fabric within an area that is bonded to 
the underlying Substrate either by a bonding agent (e.g., 
adhesive) or fusion bond. This term is frequently used to 
describe a pattern generally. 
0080. The term “joined encompasses configurations 
whereby an element is directly secured to another element 
by affixing the element directly to the other element, and 
configurations whereby an element is indirectly secured to 
another element by affixing the element to intermediate 
member(s) which in turn are affixed to the other element. 

DESCRIPTION 

0081 FIG. 1 depicts an exemplary embodiment of a 
conventional absorbent article 10 having a fastening system 
comprising a male portion 15 and a female portion 100. The 
male portion 15 may comprise a plurality of hooks. The 
female portion 100 may comprise a plurality of loops. FIG. 
2a shows an exploded view of an exemplary female portion 
100. Said female portion 100 may comprise an underlying 
substrate layer 110, a construction adhesive layer 120 and a 
knitted fabric layer 130. Said female portion 100 may be 
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attached to absorbent article 10 by way of a bonding 
adhesive layer 90. The construction adhesive layer 120 may 
be applied to underlying substrate 110 and/or knitted fabric 
layer 130. Underlying substrate 110 may be made of any 
Suitable material including, but not limited to, film, non 
woven, extensible materials, elastomeric materials, cellulo 
sic materials, plastic and combinations thereof. 

0082 The elements and construction of female portion 
100 will be discussed later in more detail. FIG.2b shows an 
exploded view of an exemplary knitted fabric layer 130. 
Said knitted fabric layer 130 may comprise a series of chains 
130a, a series of wefts 130b, and a series of loops 130c 
which may be knitted together. 

0.083 FIG. 3a shows an exemplary print pattern of a 
construction adhesive layer 220 which is known in the prior 
art. Construction adhesive layer 220 provides 100% overall 
coverage and Subsequent bonding between the underlying 
substrate and fabric layer. FIG. 3b shows construction 
adhesive layer 220 being analyzed along three exemplary 
lines (CD, CD and CD) in the CD direction. More 
specifically, the percent coverage along said lines is ana 
lyzed. In this particular embodiment, adhesive is present 
along the entire length of all three lines such that there is no 
variation when measured multiple times in the CD direction. 
As such, the minimum CD coverage is 100% and the 
maximum CD coverage is 100% with a standard deviation 
of 0%. Similarly, FIG. 3c shows construction adhesive layer 
220 being analyzed along three exemplary lines (MD, MD 
and MD) in the MD direction. In this particular embodi 
ment, adhesive is present along the entire lengths of all three 
lines such that there is no variation when measured multiple 
times in the MD direction. As such, the minimum MD 
coverage is 100% and the maximum MD coverage is 100% 
with a standard deviation of 0%. 

0084 FIG. 4a shows an exemplary print pattern of a 
construction adhesive layer 320a which is known in the 
prior art. Construction adhesive layer 320a provides about 
40% overall coverage and subsequent bonding between the 
substrate and fabric layer. More specifically, construction 
adhesive layer 320a is shown having vertical lines of 
adhesive in the MD direction with vertical spacing 310a 
therebetween. FIG. 4b shows construction adhesive layer 
320a being analyzed along three exemplary lines (CD, CD 
and CD) in the CD direction. More specifically, the percent 
coverage along said lines is analyzed. In this particular 
embodiment, the presence of adhesive appears and disap 
pears along the entire length of all three CD lines in a 
repeating pattern. As such, the minimum CD coverage is 
about 40% and the maximum CD coverage is about 40% 
with a standard deviation of about 0%. Similarly, FIG. 4c 
shows construction adhesive layer 320a being analyzed 
along three exemplary lines (MD, MD and MD) in the 
MD direction. In this particular embodiment, adhesive is 
present along the entire length of some of the lines and not 
present along the entire length of the remaining lines. As 
such, the minimum MD coverage is about 0% and the 
maximum MD coverage is about 100% with a standard 
deviation of about 49%. 

0085 FIG. 5a shows an exemplary print pattern of a 
construction adhesive layer 320b which is known in the 
prior art. Construction adhesive layer 320b provides about 
40% overall coverage and subsequent bonding between the 
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underlying substrate and fabric layer. More specifically, 
construction adhesive layer 320b is shown having vertical 
lines of adhesive in the MD direction with vertical spacing 
310b therebetween. The vertical spacing 310b in FIG. 5a is 
greater than the vertical spacing 310a in FIG. 4a. FIG. 5b 
shows construction adhesive layer 320b being analyzed 
along three exemplary lines (CD, CD and CD) in the CD 
direction. More specifically, the percent coverage along said 
lines is analyzed. In this particular embodiment, the pres 
ence of adhesive appears and disappears along the entire 
lengths of all three CD lines in a repeating pattern. As such, 
the minimum CD coverage is about 40% and the maximum 
CD coverage is about 40% with a standard deviation of 
about 0%. Similarly, FIG. 5c shows construction adhesive 
layer 320b being analyzed along three exemplary lines 
(MD, MD, and MD) in the MD direction. In this particular 
embodiment, adhesive is present along the entire length of 
Some of the lines and not present along the entire length of 
the remaining lines. As such, the minimum MD coverage is 
about 0% and the maximum MD coverage is about 100% 
with a standard deviation of about 49%. 

0086 FIG. 6a shows an exemplary print pattern of a 
construction adhesive layer 320c which is known in the prior 
art. Construction adhesive layer 320c provides about 80% 
overall coverage and Subsequent bonding between the Sub 
strate and fabric layer. More specifically, construction adhe 
sive layer 320c is shown having vertical lines of adhesive in 
the MD direction with vertical spacing 310c therebetween. 
The vertical spacing 310c is the narrowest among the entire 
prior art examples illustrated herein. FIG. 6b shows con 
struction adhesive layer 320c being analyzed along three 
exemplary lines (CD, CD and CD) in the CD direction. 
More specifically, the percent coverage along said lines is 
analyzed. In this particular embodiment, the presence of 
adhesive appears and disappears along the entire lengths of 
all three CD lines in a repeating pattern. As such, the 
minimum CD coverage is about 80% and the maximum CD 
coverage is about 80% with a standard deviation of about 
0%. Similarly, FIG. 6c shows construction adhesive layer 
320c being analyzed along three exemplary lines (MD, 
MD, and MD.) in the MD direction. In this particular 
embodiment, adhesive is present along the entire length of 
Some of the lines and not present along the entire length of 
the remaining lines. As such, the minimum MD coverage is 
about 0% and the maximum MD coverage is about 100% 
with a standard deviation of about 40%. 

0087 FIG. 7a shows an exemplary print pattern of a 
construction adhesive layer 320d which is known in the 
prior art. Construction adhesive layer 320d provides about 
14% overall coverage and Subsequent bonding between the 
substrate and fabric layer. More specifically, construction 
adhesive layer 320d is shown having vertical lines of 
adhesive in the MD direction with vertical spacing 310d 
therebetween. The construction adhesive layer 320d is the 
narrowest among the entire prior art examples illustrated 
herein. FIG. 7b shows construction adhesive layer 320d 
being analyzed along three exemplary lines (CD, CD and 
CD) in the CD direction. More specifically, the percent 
coverage along said lines is analyzed. In this particular 
embodiment, the presence of adhesive appears and disap 
pears along the entire lengths of all three CD lines in a 
repeating pattern. As such, the minimum CD coverage is 
about 14% and the maximum CD coverage is about 14% 
with a standard deviation of about 0%. Similarly, FIG. 7c 
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shows construction adhesive layer 320c being analyzed 
along three exemplary lines (MD, MD and MD) in the 
MD direction. In this particular embodiment, adhesive is 
present along the entire length of some of the lines and not 
present along the entire length of the remaining lines. As 
such, the minimum MD coverage is about 0% and the 
maximum MD coverage is about 100% with a standard 
deviation of about 35%. 

0088 FIG. 8 shows a chart of the prior art construction 
adhesive layers discussed above. While the data has already 
been discussed above, it is important to note that none of 
these five print patterns have both a CD and MD standard 
deviation which are not equal to Zero. The importance of 
such fact will be discussed later. 

0089 FIG. 9a shows an exemplary print pattern of a 
construction adhesive layer 420 in accordance with the 
present invention. Construction adhesive layer 420 provides 
about 40% coverage and subsequent bonding between the 
substrate and fabric layer. More specifically, construction 
adhesive layer 420 is shown having a first plurality of 
non-intersecting continuous bond lines 420x and a second 
plurality of non-intersecting continuous bond lines 420y are 
combined to form a pattern of intersecting bond lines that 
define tessellating pattern elements 410 that may have equal 
size and shape. The tessellating pattern elements within this 
exemplary embodiment are substantially square-shaped. 
FIG.9b shows construction adhesive layer 420 being ana 
lyzed along three exemplary lines (CD, CD and CD) in 
the CD direction. More specifically, the percent coverage 
along said lines is analyzed. In this particular embodiment, 
the presence of adhesive is not necessarily the same along all 
three CD lines. As such, the minimum CD coverage is about 
23% and the maximum CD coverage is about 100% with a 
standard deviation of about 32%. Similarly, FIG. 9c shows 
construction adhesive layer 420 being analyzed along three 
exemplary lines (MD, MD, and MD) in the MD direction. 
In this particular embodiment, the presence of adhesive is 
not necessarily the same along all three MD lines. As such, 
the minimum CD coverage is about 23% and the maximum 
CD coverage is about 100% with a standard deviation of 
about 32%. 

0090 FIG. 10a shows an exemplary print pattern of a 
construction adhesive layer 520 in accordance with the 
present invention. Construction adhesive layer 520 provides 
about 40% coverage and subsequent bonding between the 
substrate and fabric layer. More specifically, construction 
adhesive layer 520 is shown having a first plurality of 
non-intersecting continuous bond lines 520x and a second 
plurality of non-intersecting continuous bond lines 520y are 
combined to form a pattern of intersecting bond lines that 
define tessellating pattern elements 510 that may have equal 
size and shape. The tessellating pattern elements within this 
exemplary embodiment are substantially square-shaped 
which are rotated. FIG. 10b shows construction adhesive 
layer 520 being analyzed along three exemplary lines (CD, 
CD and CD) in the CD direction. More specifically, the 
percent coverage along said lines is analyzed. In this par 
ticular embodiment, the presence of adhesive is not neces 
sarily the same along all three CD lines. As such, the 
minimum CD coverage is about 23% and the maximum CD 
coverage is about 46% with a standard deviation of about 
7%. Similarly, FIG. 10c shows construction adhesive layer 
520 being analyzed along three exemplary lines (MD, MD 
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and MD) in the MD direction. In this particular embodi 
ment, the presence of adhesive is not necessarily the same 
along all three MD lines. As such, the minimum CD cov 
erage is about 23% and the maximum CD coverage is about 
46% with a standard deviation of about 7%. 

0091 FIG. 11a shows an exemplary print pattern of a 
construction adhesive layer 620 in accordance with the 
present invention. Construction adhesive layer 620 provides 
about 40% coverage and subsequent bonding between the 
substrate and fabric layer. More specifically, construction 
adhesive layer 620 is shown having a first plurality of 
non-intersecting continuous, wavy bond lines 620x and a 
second plurality of non-intersecting continuous, wavy bond 
lines 620y are combined to form a pattern of intersecting 
bond lines that define tessellating pattern elements 610 that 
may have equal size and shape. The tessellating pattern 
elements within this exemplary embodiment may be 
described as substantially "dog-bone'. FIG. 11b shows 
construction adhesive layer 620 being analyzed along three 
exemplary lines (CD, CD, and CD) in the CD direction. 
More specifically, the percent coverage along said lines is 
analyzed. In this particular embodiment, the presence of 
adhesive is not necessarily the same along all three CD lines. 
As such, the minimum CD coverage is about 31% and the 
maximum CD coverage is about 61% with a standard 
deviation of about 10%. Similarly, FIG. 11c shows con 
struction adhesive layer 620 being analyzed along three 
exemplary lines (MD, MD and MD) in the MD direction. 
In this particular embodiment, the presence of adhesive is 
not necessarily the same along all three MD lines. As such, 
the minimum CD coverage is about 31% and the maximum 
CD coverage is about 61% with a standard deviation of 
about 10%. 

0092 FIG. 12a shows an exemplary print pattern of a 
construction adhesive layer 720 in accordance with the 
present invention. Construction adhesive layer 720 provides 
about 40% coverage and subsequent bonding between the 
substrate and fabric layer. More specifically, construction 
adhesive layer 720 is shown having a first plurality of 
non-intersecting continuous, wavy bond lines 720x and a 
second plurality of non-intersecting continuous, wavy bond 
lines 720y are combined to form a pattern of intersecting 
bond lines that define tessellating pattern elements 710 that 
may have equal size and shape. The tessellating pattern 
elements within this exemplary embodiment may be 
described as substantially "dog-bone'. FIG. 11b shows 
construction adhesive layer 720 being analyzed along three 
exemplary lines (CD, CD, and CD) in the CD direction. 
More specifically, the percent coverage along said lines is 
analyzed. In this particular embodiment, the presence of 
adhesive is not necessarily the same along all three CD lines. 
As such, the minimum CD coverage is about 24% and the 
maximum CD coverage is about 89% with a standard 
deviation of about 24%. Similarly, FIG. 11c shows con 
struction adhesive layer 720 being analyzed along three 
exemplary lines (MD, MD and MD) in the MD direction. 
In this particular embodiment, the presence of adhesive is 
not necessarily the same along all three MD lines. As such, 
the minimum CD coverage is about 24% and the maximum 
CD coverage is about 89% with a standard deviation of 
about 24%. 

0093 FIG. 13 shows a chart of the novel construction 
adhesive layers discussed above. While the data has already 
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been discussed above, it is important to note that all four of 
novel print patterns have both a CD and MD standard 
deviation which are not equal to Zero. It has been discovered 
that having both a CD and MD standard deviation which are 
not equal to Zero is critical for ensuring Sufficient bonding 
along the perimeter while providing Sufficient unbonded, 
lifiable portions within the field so as to satisfy the compet 
ing interests of structural integrity, connection performance 
and frayed edges. 
0094 FIG. 14a shows an exemplary portion of an adhe 
sive print pattern in accordance with the present invention. 
More specifically, tessellating pattern element 520 is formed 
by intersecting lines of adhesive which form an interior 
pattern portion 510 that serves as a liftable portion during 
use. Tessellating pattern element 520 is similar to those cells 
depicted in FIG. 10a in that its side edges are substantially 
linear. Now referring to FIG. 14b, tessellating pattern ele 
ment 620a is shown with nonlinear side edges. An ampli 
tude, C., is shown as a maximum distance measured from a 
projected linear side edge 620a, to the actual nonlinear side 
edge 620a Said maximum distance need not be located 
along the mid-point of said sides. A distance or gap between 
the side edges is measured as B, wherein B may be 
measured between any two opposing side edges. Now 
referring to FIG. 14c., interior pattern portion 620b is shown 
having an amplitude, C., which is larger than C. in FIG. 
14b, such that, the corresponding gap f is smaller than f. 
Increasing the amplitude, as exampled in FIG. 14b, will 
increase the standard deviation of percent coverage, thus 
attempting to further address the competing interests of 
structural integrity, connection performance and frayed 
edges. However, increasing amplitude will also decrease the 
gap, B, which decreases the area of lifiable portion. Further, 
if adhesive is used, decreasing the gap, B, may lead to 
adhesive contamination between the side edges as a result of 
possible process variations. Such adhesive contamination 
may result in the undesirable creation of two distinct interior 
pattern portions having different performance characteristics 
from that of the rest of the fabric. Additionally, such adhe 
sive contamination may result in the artificially increasing of 
the overall percent coverage which may lead to lower 
connection performance since the hooks would have fewer 
unglued loops available for connection. Further, gap B 
should not be too large, otherwise, the risk of frayed edges 
may increase. 
0.095 FIG. 15 shows a chart of exemplary adhesive 
patterns having varying percent coverage areas and varying 
amplitudes. Given the relationships discussed above, one 
skilled in the art could select an appropriate pattern for a 
particular product design, more specifically, for a particular 
knitted fabric structure and/or lamination process. 
0.096 Referring to pattern variations in FIG. 15 (assum 
ing all having an equal line width of 0.58 mm), in the 
manufacture of a female fastening portion for a disposable 
absorbent article, it may be desirable to have an amplitude 
being greater than 0 to about 3 mm and a standard deviation 
for both MD and CD '% bonded being greater than 0 to about 
32%. Further, it may be desirable to have a gap from about 
2 mm to about 5 mm. One Such exemplary embodiment may 
include: Knitted fabric from Nylon Knitting, Malta (code of 
2699/64) having a basis weight of about 25 gsm, having a 
bond pattern similar to FIG. 11a, having a line width of 
about 2.3 mm, having a total adhesive coverage of about 
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40%, having a minimum gap of about 6 mm with a corre 
sponding amplitude of about 2 mm, and having a standard 
deviation in both MD and CD 96 bonded of about 10%. The 
resulting benefits are shown as being a "PASS in the chart 
of FIG. 21. 

0097 FIG. 16a shows an exemplary knitted fabric and an 
underlying print pattern which are known in the prior art. 
When using knitted fabrics, it is often intended within the 
prior art to align and/or register the lines of adhesive with 
chains 130a so as to substantially adhere the chains to the 
underlying Substrate while not substantially adhering the 
loops 130c. However, maintaining proper alignment is often 
difficult. Such misalignment is illustrated in FIG. 16b 
wherein the adhesive is more aligned with the loops and 
wefts, rather than with the chains. One known attempt in the 
prior art to correct for Such misalignment is to Substantially 
widen the width of the lines of adhesive 320b, as exampled 
in FIG. 17a. In doing so, the lines of adhesive 320b are 
Sufficiently wide so as to adhere at least one series of chains 
despite any potential misalignment (see FIG. 17b). How 
ever, increasing the line width in this way results in an 
increased gap width which may result in an increased risk of 
frayed edges. As such, this prior art attempt does not meet 
all the requirements as set forth in the present invention. 
0098. The novel print patterns of the present invention, as 
exampled in FIG.18a, provide lines of adhesive 420 in both 
the CD and MD direction such that any potential misalign 
ment, as exampled in FIG. 18b, does not present any 
significant problems. More specifically, even if the MD lines 
of adhesive 420y are misaligned with the chains 130a so as 
not to adhere to them, the CD lines of adhesive 420 x will still 
intersect with said chains. Furthermore, because the CD and 
MD lines form tessellating pattern elements having interior 
pattern portions, there still exists open area without adhe 
sives for the loops to remain substantially free from adhe 
sive. Consequently, said interior pattern portions create 
lifiable portions for said loops. 
0099. As used herein, a bond line (or line of adhesive) is 
preferably a linear construction having a constant width, or 
line “weight'. However, it is recognized that lines having 
substantially different widths are sufficient for the benefits of 
the present invention. Therefore, while a pattern of lines 
having a constant width may be preferred, those skilled in 
the art will recognize that much of the benefit of the present 
invention can be achieved by the use of lines having a 
varying width. For example, FIG. 19a shows lines of 
adhesive 820y in the MD direction being wider than lines of 
adhesive 820.x in the CD direction. In this particular embodi 
ment, however, it should be appreciated that the percent 
coverage area may correspondingly increase and Such fact 
should be considered within the product design. 
0.100 While the pattern of the present invention is dis 
closed as intersecting bond "lines', it is recognized that the 
term “line' can also describe a series of discrete points or 
broken lines so closely spaced as to effectively approximate 
a line. For example, FIG. 20a shows a novel print pattern 
having broken lines. In another example, FIG. 20b shows a 
novel print pattern having discrete points or dots. In yet 
another example, FIG. 20c shows a novel print pattern 
having non-linear lines. Further, FIG. 20c demonstrates that 
the lines themselves may have differing thickness (e.g., 
tata). In yet another example, FIG. 20d shows a novel print 
pattern having non-linear, broken lines. 
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0101 FIG. 21 shows a chart which further demonstrates 
the novel aspects of the present invention. Said chart pro 
vides actual and theoretical data for the tests of connection 
performance, structural integrity and frayed edges. Where 
actual data is shown, the following materials were used: 
Aplix Hook 963 (commercially available from Aplix, Z. A. 
Les Relandieres RN 23, 44850 Le Cellier, France) and 
Landing Zone (CD: 13 mmxMD: 25.4 mm dimension; 
laminated to a printed film using polyamide knitted fabric at 
25gsm basis weight code: 2699/64; laminating by Nordenia, 
Jobkesweg 11, 48559 Gronau, Germany and polyamide 
fabric from Nylon Knitting LTD, Manwel Dimech Str., 
Qormi QRM 11, Malta). 
0102 As already discussed in the background, providing 
a print pattern which meets all three test method require 
ments is difficult because of their competing interests (i.e., 
connection performance prefers less adhesive; structural 
integrity prefers more adhesive; and frayed edges prefers 
more adhesive particularly around the perimeter). The first 
row in said chart provides the corresponding data for an 
about 100% coverage print pattern, wherein connection 
performance fails due to too many loops being glued (i.e., 
the peel/fastening performance is significantly reduced). The 
second row in said chart provides the corresponding data for 
a vertically-striped print pattern having about 40% coverage, 
wherein frayed edges fails due to loose edges (for example, 
left side of print pattern) and large gaps/spacing between the 
stripes. Since a physical sample of said vertical-striped was 
not immediately available, the PASS results were assumed. 
The third row in said chart illustrates the provides the 
corresponding data for an about 40% coverage print pattern 
in accordance with the present invention, wherein all three 
test methods having a PASS value. 
0103) In contrast to FIG. 1, FIG.22 shows an alternative 
embodiment of an absorbent article 1010 wherein the land 
ing Zone (1010) substantially covers the entire surface of 
said absorbent article. 

0104. As an alternative to the general construction 
depicted in FIG. 2, FIG. 23 depicts an exemplary embodi 
ment of the present invention wherein female portion 2100 
may comprise an underlying Substrate 2110 and a knitted 
fabric layer 2130 which are fusion bonded together using 
bonding pattern 2120, rather than using a bonding agent 
(e.g., adhesive). Such fusion bonding may be accomplished 
by using known technologies including, but not limited to, 
thermal bonding, pressure bonding, ultrasonic bonding, 
radio frequency bonding and combinations thereof. 

Test Methods 

0105 Percent coverage and percent overall coverage may 
be measured and calculated using industry-standard meth 
ods, such as computerized image analysis or by merely 
physically measuring the sample (for example, using a ruler, 
digital calipers, or other Suitably calibrated measurement 
device). For example, one can visually identify areas in 
which bonding between the knit fabric & underlying layer 
are present & areas which bonding is not present. Percent 
coverage for a given cut orientation (CD or MD) along a 
length of a line is determined as follows: 

0106 1. Measure, to at least the nearest 0.5 mm, the 
total length of the line being measured (defined as “L’; 
e.g., see FIG.9b). 
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0.107 2. Measure, to at least the nearest 0.5 mm, the 
length of each individual bonded (L) portion along 
the line (e.g., see FIG.9b). 

0108) 3. Determine the total length bonded within the 
line by Summing all the individual lengths bonded 
(L=sum of all Li) along the line being measured. 
Note that some bond patterns will have multiple indi 
vidual lengths of bonded portions to measure indi 
vidual lines (as in Line CD of FIG. 9b) or a single 
length to measure, as in Line CD of FIG. 9b. 

0.109 4. Calculate %, Coverage for the line measured 
(% Coverage=100*L/L). 

0.110) 5. To determine standard deviation of % cover 
age, steps 1-3 are completed for multiple lines (CD, and 
MD). While herein the CD and MD test measurements 
refer to three exemplary lines of measurement, as many 
data points are to be collected as possible. To do this, 
Lines are measured starting at a first perimeter edge, 
then in no greater than 1 mm increments from that edge 
to the opposing perimeter edge. Standard deviation is 
calculated via standard Statistical analysis calculations 
from the multiple measures of% coverage obtained for 
the various lines measured. 

0.111 Whenever possible and practical, it is recom 
mended to perform computerized image analysis to deter 
mine pattern measurements. The % coverage data contained 
herein was all obtained using such an analysis. In comput 
erized image analysis, one digitizes an image of the pattern 
that contains the bonded and unbonded areas in a manner in 
which a color contrast can be reliably measured to determine 
where bonded and unbonded areas are present. For example, 
unbonded areas may be represented as white pixels & 
bonded areas may be represented as black pixels. Preferably, 
the pixel density is at least 6 pixels/mm. As many lines as 
possible are measured preferably, individual Lines are just 
1 pixel in width. Number of pixels representing bonded 
lengths (or areas) can be counted and compared to number 
of pixels representing total line length (or total area) to 
calculate % coverage for lines and/or for areas. Pixels counts 
may be converted to actual lengths or may be used directly 
if only relative (percentage) measures are needed. 
0112 Amplitude (C) and gap (B) can also be measured 
using physical measurements or image analysis techniques. 
All measurements are completed on samples which have 
been conditioned for 24 hours in controlled conditions 
Temperature=23+2° C., Humidity=50+5% RH). p ty 

Product Applications 
0113. One skilled in the art would appreciate that the 
bonds patterns and techniques of the present invention may 
be used in a multitude of applications including, but not 
limited to, disposable absorbent articles, body wraps, cloth 
ing, packaging, feminine hygiene products, bandages, bibs, 
food wraps, abrasive systems, cleaning systems and polish 
ing systems. However, it is particularly beneficial for dis 
posable absorbent articles, more specifically with respect to 
its use in the construction of a fastener. 

0114 All documents cited are, in relevant part, incorpo 
rated herein by reference; the citation of any document is not 
to be construed as an admission that it is prior art with 
respect to the present invention. 
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0115 While particular embodiments of the present inven 
tion have been illustrated and described, it would be obvious 
to those skilled in the art that various other changes and 
modifications can be made without departing from the spirit 
and scope of the invention. It is therefore intended to cover 
in the appended claims all Such changes and modifications 
that are within the scope of this invention. 
0116 For example, while the knitted fabric discussed 
herein contain three different types of yarns (i.e., chains, 
wefts, and loops), one skilled in the art would appreciate that 
a variety of number and types of yarns, as well as yarns 
having varying number of filaments, may be practiced 
within the scope of the present invention. For instance, the 
knitted fabric may consist primarily of 2 yarns instead of 3 
yarns (e.g., yarns of wefts and yarns of chains without the 
presence of loops, hereinafter, “loop-less knit fabric'). Use 
of a loop-less knit fabric would provide a significant cost 
reduction because of its reduced basis weight via the elimi 
nation of said loops. When the novel bonding patterns of the 
present invention are used in conjunction with loop-less knit 
fabric, the interior pattern portions (i.e., areas without glue) 
provide unglued areas available for male hook engagement. 
This unique combination of the novel bonding patterns and 
loop-less knit fabric provides a cheaper, and more impor 
tantly, functional product design having Sufficient structural 
integrity and connection performance. 
0117 For example, while particular pattern characteris 
tics have been discussed, one skilled in the art would 
appreciate that Such characteristics may be varied and still 
fall within the scope of the present invention. For instance, 
the overall % coverage may range from about 5% to about 
90%, more preferably from about 20% to about 70%, and 
most preferably from about 30% to about 45%. Similarly, 
the line width may range from about 0.1 mm to about 10 
mm, more preferably from about 0.5 mm to about 4 mm, and 
most preferably from about 1.0 mm to 2.5 mm. Similarly, the 
amplitude may range from about 0 mm to about 10 mm, 
more preferably greater than 0 mm to about 6 mm, and most 
preferably greater than 0 mm to about 3 mm. Similarly, the 
gap may range from about 0.1 mm to about 15 mm, more 
preferably from about 0.5 mm to about 7 mm, most prefer 
ably from about 2 mm to about 6 mm. Similarly, the standard 
deviation of % coverage in MD and CD directions may 
range from about 1% to about 99%, more preferably from 
about 5% to about 50%, most preferably from about 5% to 
35%. Similarly, the minimum % bonded in the MD and CD 
directions may be greater than 10%, more preferably greater 
than 20%, most preferably greater than 30%. 
0118. Furthermore, in an effort to optimize a particular 
bond pattern for the construction of a knitted fabric landing 
Zone, one skilled in the art may benefit from the following 
exemplary optimization techniques in order to address the 
requirements of connection performance, structural integrity 
and frayed edges: (a) For connection performance, a Suitable 
minimum gap e.g., about 6 mm should be identified to 
provide sufficient unbonded areas for optimum male hook 
engagement. (b) To reduce frayed edges, the standard devia 
tion in both MD and CD directions should be increased e.g., 
about 10% via an increase in amplitude while also ensuring 
gap, B, does not become excessively large. Additionally, the 
minimum '% coverage in both MD and CD directions should 
be increased e.g., about 31% (c) For structural integrity, the 
overall % coverage of the bond pattern should be optimized 
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e.g., about 40% and the line width should be optimized 
about 2.3 mm), particularly for a lower basis weight knitted 
fabric. It may be desirable to minimize overall % bonded 
and the line width of the pattern for connection performance 
whilst ensuring a sufficient high structural integrity of the 
knitted fabric bond to the underlying substrate. 
0119). In another example, engagement of the hook with 
the knitted fabric may be increased by the use of pre 
stretched and/or elastomeric film layers during the lamina 
tion. Such a technique may force the interior pattern portions 
(i.e., areas without glue) to pop-up during contraction of said 
film after the lamination stage. 

What is claimed is: 
1. A knitted fabric female fastening portion for a mechani 

cal fastener comprising: 

a knitted fabric, said knitted fabric having a first surface 
and a second Surface, said first Surface being capable of 
engaging with a male fastening portion, 

an underlying Substrate, said underlying Substrate being 
joined to said second Surface of said knitted fabric, and 

a bonding layer, said bonding layer being located between 
said knitted fabric and underlying Substrate, said bond 
ing layer bonding said knitted fabric and underlying 
Substrate together, said bonding layer having a first 
plurality of non-intersecting bond lines and a second 
plurality of non-intersecting bond lines which are com 
bined to form a pattern of intersecting bond lines that 
define tessellating pattern elements. 

2. The knitted fabric female fastening portion of claim 1 
wherein said pattern of intersecting bond lines has a CD 
percent coverage standard deviation not equal to 0% and an 
MD percent coverage standard deviation not equal to 0%. 

3. The knitted fabric female fastening portion of claim 1 
wherein said pattern of intersecting bond lines has an 
amplitude greater than 0 mm. 

4. The knitted fabric female fastening portion of claim 3 
wherein said amplitude being greater than 0 mm to about 3 

. 

5. The knitted fabric female fastening portion of claim 1 
wherein said pattern of intersecting bond lines has a gap 
from about 2 mm to about 6 mm. 

6. The knitted fabric female fastening portion of claim 1 
wherein said bond lines are continuous. 

7. The knitted fabric female fastening portion of claim 1 
wherein said bond lines are discontinuous. 

8. The knitted fabric female fastening portion of claim 1 
wherein said bond lines are linear. 

9. The knitted fabric female fastening portion of claim 1 
wherein said bond lines are non-linear. 

10. The knitted fabric female fastening portion of claim 1 
wherein said bond lines have varying thickness. 

11. The knitted fabric female fastening portion of claim 1 
wherein said first plurality of bond lines has a different 
thickness than said second plurality of bond lines. 

12. The knitted fabric female fastening portion of claim 1 
wherein said first plurality of bond lines has a different 
spacing than said second plurality of bond lines. 

13. The knitted fabric female fastening portion of claim 1 
wherein said bonding layer is an adhesive. 
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14. A knitted fabric female fastening portion for a 
mechanical fastener comprising: 

a knitted fabric, said knitted fabric having a first surface 
and a second Surface, said first Surface being capable of 
engaging with a male fastening portion, and 

an underlying Substrate, said underlying Substrate being 
joined to said second surface of said knitted fabric by 
a fusion bond, said fusion bonding having a bond 
pattern, said bond pattern having a first plurality of 
non-intersecting bond lines and a second plurality of 
non-intersecting bond lines which are combined to 
form a pattern of intersecting bond lines that define 
tessellating pattern elements. 

15. The knitted fabric female fastening portion of claim 
14 wherein said pattern of intersecting bond lines has a CD 
percent coverage standard deviation not equal to 0% and an 
MD percent coverage standard deviation not equal to 0%. 

16. The knitted fabric female fastening portion of claim 
14 wherein said pattern of intersecting bond lines has an 
amplitude greater than 0 mm. 
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17. The knitted fabric female fastening portion of claim 
16 wherein said amplitude being greater than 0 mm to about 
3 mm. 

18. The knitted fabric female fastening portion of claim 
14 wherein said pattern of intersecting bond lines has a gap 
from about 2 mm to about 6 mm. 

19. A product containing the knitted fabric female fasten 
ing portion of claim 1, wherein said product is selected from 
the group consisting of disposable absorbent articles, body 
wraps, clothing, packaging, feminine hygiene products, ban 
dages, bibs, food wraps, abrasive systems, cleaning systems 
and polishing systems. 

20. A product containing the knitted fabric female fasten 
ing portion of claim 14, wherein said product is selected 
from the group consisting of disposable absorbent articles, 
body wraps, clothing, packaging, feminine hygiene prod 
ucts, bandages, bibs, food wraps, abrasive systems, cleaning 
systems and polishing systems. 


