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Fig. 3 ? 
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ULTRATHNLAMINATE WITH 
PARTICULATES IN DENSE PACKAGES 

FIELD OF THE INVENTION 

0001. The present invention generally relates to thin, lami 
nated materials containing particulates that are Supplied as 
continuous running packages to converting processes and the 
process and bonding method for making them. Such materials 
include absorbent core materials that are used to make dis 
posable feminine sanitary absorbent articles and the like that 
are extremely thin. 

BACKGROUND OF THE INVENTION 

0002 Disposable absorbent articles, such as sanitary nap 
kins, are well known in the art and typically include a fluid 
pervious body facing cover layer, a liquid impermeable gar 
ment facing layer, and an absorbent core structure arranged 
between the cover layer and garment facing layer. Optionally, 
Such articles may further include a transfer layer arranged 
between cover layer and the core. 
0003. Absorbent core structures used in disposable absor 
bent articles are typically made mainly of hydrophilic fibrous 
material such as cellulosic fibers. Such absorbent core struc 
tures may also include hydrogelling absorbent materials 
intermixed with such fibrous material to thereby increase the 
absorbent capacity of the core structure. Such hydrogelling 
absorbent materials are polymers that can absorb large quan 
tities of liquid and thus are commonly known as “superabsor 
bent polymers' or “SAP'. 
0004. The inventors of the present invention have discov 
ered that conventional multi-layer core structures having a 
high Superabsorbent polymer content typically have rela 
tively poor structural integrity properties due to the fact that 
the superabsorbent polymer tends to prevent the effective 
boding of the constituent core layers. This problem is further 
exacerbated when the absorbent core absorbs fluid because 
the superabsorbent polymer swells upon absorption of fluid 
thereby further reducing the structural integrity of the core 
structure. The relatively poor structural integrity of conven 
tional core structures containing high levels of Superabsor 
bent may cause absorbent articles containing such cores to 
structurally fail during manufacture or use. 
0005 Surprisingly, the absorbent core structures accord 
ing to the present invention have a high degree of structural 
integrity despite containing high levels of Superabsorbent 
polymer. Absorbent articles according to the present inven 
tion, including such inventive core structures, are extremely 
thin, highly absorbent and also retain a high level of structural 
integrity before and during use. 
0006. In the technical aspect of converting such articles as 
described above, it is advantageous to separate the process by 
which the absorbent core is made from the converting pro 
cess, which has significantly different run parameters. This is 
done by producing the core in a separate process and provid 
ing it as a continuous running package Such as a roll or 
festooned package to the converting operation whereby the 
contents of the package can be fed in an uninterrupted web to 
the process. Producing packages that have a high package 
density can reduce the shipping costs and can increase the run 
time for individual packages on the converting machine 
before changing packages, which is advantageous in high 
speed operations. Surprisingly, it was found that the absor 
bent core material described herein exhibits a material den 
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sity while in the package that is significantly higher than that 
measured for the material after it is removed from the pack 
ages. This advantage is not be limited by the type of particu 
late material used in the laminate. 

SUMMARY OF THE INVENTION 

0007. In view of the foregoing, the present invention pro 
vides a pre-packaged core material that has a density that in 
the package is significantly greater than the density of the 
material outside of the package. The present invention pro 
vides, according to a first aspect of the invention, an absorbent 
article including a liquid permeable cover layer, a liquid 
impermeable barrier layer, an absorbent core arranged 
between the cover layer and barrier layer comprising a mix 
ture of superabsorbent polymer and adhesive, wherein the 
Superabsorbent polymer is present in an amount between 
about 50% to about 98% by weight and the adhesive is present 
in an amount between about 50% to about 2% by weight, 
wherein the mixture extends overa Surface area of an adjacent 
layer in amount greater than 80% of a total surface area of the 
adjacent layer, wherein the mixture has an adjacent layer 
delamination strength of greater than 9 N. 
0008. The present invention provides, according to a sec 
ond aspect of the invention, an absorbent article including a 
liquid permeable cover layer, a liquid impermeable barrier 
layer, an absorbent core arranged between the coverlayer and 
barrier layer comprising a mixture of superabsorbent polymer 
and adhesive, wherein the Superabsorbent polymer is present 
in an amount between about 50% to about 98% by weight and 
the adhesive is present in an amount between about 50% to 
about 2% by weight, wherein the article has a thickness less 
than 3.0 mm, a fluid penetration time less than 40 seconds and 
a rewetless than 0.80 g, wherein the mixture has an adjacent 
layer delamination strength of greater than 9 N. 
0009. In another aspect of the present invention, the 
present invention contemplates a method of making a lami 
nate absorbent structure, comprising the steps of providing a 
first moving Substrate comprising cellulosic fibrous material. 
The present method further contemplates providing a Supply 
of adhesive material in the form of a curtain of adhesive fibers, 
and providing a Supply of particulate absorbent material in the 
form of a curtain of particulate material. In accordance with 
the present invention, the curtain of particulate material is 
blended with the curtain of adhesive fibers, above the first 
moving Substrate at a distance of no more than about 2.5 cm 
above the moving substrate to thus form a mixture of the 
particulate material and the adhesive fibers. The mixture is 
then deposited on the moving Substrate, with the mixing of 
the adhesive fibers in the particulate material effected in 
closely spaced relationship above the moving Substrate and 
order to promote the uniformity of the application of the 
mixture of adhesive particulate material on the moving Sub 
Strate. 

0010. After the mixture is deposited on the moving sub 
strate, a second Substrate comprising another cellulosic 
fibrous web is provided, and the second substrate placed on 
top of the mixture that was deposited on the first substrate, 
thereby forming a laminate. Formation is completed by 
applying pressure to the laminate, whereby the adhesive 
fibers bond the particulate material to the first and second 
substrates while bonding the substrates to each other to form 
the laminate absorbent structure. 
0011. In a further aspect of the invention, the laminate 
absorbent structure is packaged by one of rolling and festoon 
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ing, where the material is stored in adjacent layers under 
pressure, thereby achieving a second compaction resulting in 
improved bonding and whereby the packaged laminate absor 
bent structure exhibits a package density greater than aden 
sity of the laminate absorbent structure. The ratio of the 
package density to the density of the laminate absorbent 
material is between about 1.7 and 5.0 or greater. 
0012. Other features and advantages of the present inven 
tion will become readily apparent from the following detailed 
description, the accompanying drawings, and the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 Examples of embodiments of the present invention 
will now be described with reference to the drawings, in 
which: 
0014 FIG. 1 is a perspective view of an absorbent article 
according to the present invention; 
0015 FIG. 2 is an exploded view of the absorbent article 
shown in FIG. 1, according to a first embodiment of the 
invention; 
0016 FIG. 3 is an exploded view of the absorbent article 
shown in FIG. 1, according to a second embodiment of the 
invention; 
0017 FIG. 4 is a partially exploded view of the of the core 
structure of the absorbent article shown in FIG. 1; 
0018 FIG. 5 is an enlarged detailed view of that portion of 
the core structure encircled in FIG. 4; 
0019 FIG. 6 is a sectional view taken along line 6-6 in 
FIG. 2: 
0020 FIG. 7 is a detailed schematic view depicting the 
adhesive and superabsorbent mixture of that portion of the 
core structure encircled in FIG. 5; 
0021 FIG. 8 schematically depicts an apparatus for mak 
ing the absorbent core structure shown in FIGS. 4 and 5: 
0022 FIGS. 9 and 10 are diagrammatic sectional views of 
the laminate formed in accordance with the present invention; 
showing the effect of the secondary compaction; and 
0023 FIGS. 11, 12, and 13 are diagrammatic sectional 
views of the present laminate illustrating nesting of adjacent 
laminate layers attendant to packaging. 

DETAILED DESCRIPTION OF THE INVENTION 

0024. The present invention generally relates to laminated 
materials containing particulates that are provided to convert 
ing operations as a raw material in the form of continuous 
running packages such as rolls or festooned bales. Such mate 
rials include absorbent core materials suitable for disposable 
absorbent articles such as sanitary napkins, pantiliners, absor 
bent products for incontinence, and other disposable absor 
bent articles worn close to a wearer's body. Although the 
invention will be described herein with reference to a sanitary 
napkin 10, the invention may be utilized with other disposable 
sanitary absorbent articles or any other converted article that 
includes a laminated material that contains particulate, Sup 
plied to the converting operation in continuous running pre 
packaged form. 
0025. As shown in FIG.1, the present invention, according 
to one embodiment of the invention, relates to a sanitary 
napkin 10 for absorbing bodily fluids. The sanitary napkin 10 
includes a body facing Surface 11, a garment facing Surface 
13, a longitudinally extending centerline 15, and a trans 
versely extending centerline 17. 
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0026. As best seen in the exploded view shown in FIG. 2, 
the sanitary napkin 10 includes, according to a first embodi 
ment of the invention, a fluid permeable cover layer 12, an 
absorbent core structure 16, a transfer layer 14 arranged 
between the cover layer 12 and the absorbent core structure 
16, and a fluid impermeable barrier layer 18. As best seen in 
the exploded view shown in FIG. 3, the sanitary napkin 10 
includes, according to a second embodiment of the invention 
the cover layer 12, the absorbent core structure 16, and the 
fluid impermeable barrier layer 18, i.e. the transfer layer 14 is 
omitted. 

Cover Layer 
0027. The cover layer 12 may be a relatively low density, 
bulky, high-loft non-woven web material. The cover layer 12 
may be composed of only one type of fiber, Such as polyester 
or polypropylene or it may include a mixture of more than one 
fiber. The cover may be composed of bi-component or con 
jugate fibers having a low melting point componentanda high 
melting point component. The fibers may be selected from a 
variety of natural and synthetic materials such as nylon, poly 
ester, rayon (in combination with other fibers), cotton, acrylic 
fiber and the like and combinations thereof. Preferably, the 
cover layer 12 has a basis weight in the range of about 10gsm 
to about 75 gsm. 
0028 Bi-component fibers may be made up of a polyester 
layer and a polyethylene sheath. The use of appropriate bi 
component materials results in a fusible non-woven fabric. 
Examples of such fusible fabrics are described in U.S. Pat. 
No. 4,555,430 issued Nov. 26, 1985 to Chicopee. Using a 
fusible fabric increases the ease with which the cover layer 
may be mounted to the underlying absorbent layers and/or to 
the barrier layer. 
0029. The cover layer 12 preferably has a relatively high 
degree of wettability, although the individual fibers compris 
ing the cover may not be particularly hydrophilic. The cover 
material should also contain a great number of relatively large 
pores. This is because the cover layer 12 is intended to take-up 
body fluid rapidly and transport it away from the body and the 
point of deposition. Therefore, the cover layer contributes 
little to the time taken for the napkinto absorb a given quan 
tity of liquid (penetration time). 
0030 Advantageously, the fibers which make up the cover 
layer 12 should not lose their physical properties when they 
are wetted, in other words they should not collapse or lose 
their resiliency when subjected to water or body fluid. The 
cover layer 12 may be treated to allow fluid to pass through it 
readily. The cover layer 12 also functions to transfer the fluid 
quickly to the underlying absorbent layers of the article. Thus, 
the cover layer 12 is advantageously wettable, hydrophilic 
and porous. When composed of synthetic hydrophobic fibers 
such as polyester or bi-component fibers, the cover layer 12 
may be produced with fiber containing hydrophilic finish or 
treated with a surfactant to impart the desired degree of wet 
tability. 
0031. Alternatively, the cover layer 12 can also be made of 
polymer film having large pores. Because of such high poros 
ity, the film accomplishes the function of quickly transferring 
body fluid to the inner layers of the absorbent system. Aper 
tured co-extruded films such as those described in U.S. Pat. 
No. 4,690,679 can be used as a cover layer in articles accord 
ing to the present invention. 
0032. The cover layer 12 may be embossed to the under 
lying absorbent system of the article in order to aid in pro 
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moting hydrophilicity by fusing the cover to the underlying 
absorbent layer. Such fusion may be effected locally, at a 
plurality of sites or over the entire contact surface of the cover 
layer and the absorbent system. Alternatively, the cover layer 
12 may be attached to the absorbent system by other means 
Such as by adhesion. 
0033. In one specific embodiment of the invention, the 
coverlayer 12 is a 50gsm (g/m) spunlace material including 
70% polyester fibers by weight and 30% polypropylene fibers 
by weight. Suitable commercially available polyester fibers 
include Reliance PET 298G from Reliance Fibers Ltd., Mum 
bai, India or PETSN2653OW3 from Far Eastern Textile Ltd., 
Taipei, Taiwan. A suitable commercially available polypro 
pylene fiber is FV Hywettable T135, wettable polypropylene 
fibers from ES Fibervisions, Inc., Athens, Ga. 

Transfer Layer 
0034 Adjacent to the cover layer 12 on its inner side and 
bonded to the cover layer 12 is an optional transfer layer 14. 
The transfer layer 14 provides the means of receiving body 
fluid from the cover layer 12 and holding it until the under 
lying absorbent core structure 16 has an opportunity to absorb 
the fluid. 
0035. The transfer layer 14 preferably contains large pores 
with large voids that enables the layer to quickly absorb large 
quantities of fluid and hold it away from the outer side of the 
cover layer 12, thereby preventing the fluid from re-wetting 
the cover layer 12 and its surface. In this way the transfer layer 
14 functions to quickly absorb fluid and then transmit the fluid 
to the underlying absorbent core structure 16. 
0036. The optional transfer layer 14 may be composed of 
fibrous materials, such as wood pulp, polyester, rayon, flex 
ible foam, or the like, or combinations thereof. The transfer 
layer 14 may also comprise thermoplastic fibers for the pur 
pose of Stabilizing the layer and maintaining its structural 
integrity. The transfer layer 14 may be treated with surfactant 
on one or both sides in order to increase its wettability, 
although generally the transfer layer 14 is relatively hydro 
philic and may not require treatment. The transfer layer 14 is 
preferably bonded on both sides to the adjacent layers, i.e. the 
cover layer 12 and the underlying absorbent core structure 16. 
0037. In one specific embodiment of the invention the 
transfer layer 14 is a 45 gSm through air bonded material 
including 40% by weight 5.0 denier polypropylene/polyeth 
ylene bicomponent fibers and 60% by weight 2.0 denier 
polypropylene/polyethylene bicomponent fibers. Another 
suitable transfer layer 14 is a 45 gsm through air bonded 
material including 60% 2.2 dtex polypropylene/polyethylene 
bicomponent fibers and 40% 6.7 dtex polypropylene fibers, 
commercially available from Shalag Industries, Upper Gali 
lee, Israel, under product code STA1PBL45. 

Absorbent Core 

0038. As best seen in FIGS. 4-6, the absorbent core struc 
ture 16 according to the present invention is a multi-layer core 
construction including a first Substrate layer 22, second Sub 
strate layer 24, and a mixture 26 of superabsorbent polymer 
and adhesive arranged between the substrate layers 22, 24. A 
preferred method for making the absorbent core structure 16 
is described below herein under the section "Method for 
Making the Absorbent Core Structure'. 
0039. Preferably the mixture 26 includes between about 
50% to about 98% superabsorbent by weight and between 
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about 50% to about 2% adhesive by weight. Despite the high 
amount of Superabsorbent present in core structures accord 
ing to the present invention, Such core structures Surprisingly 
possess Superior structural integrity properties. For the pur 
poses of the present invention, the term, “superabsorbent” or 
“superabsorbent polymer (or “SAP) refers to materials 
which are capable of absorbing and retaining at least about 10 
times their weight in body fluids under a 0.5 psi pressure. The 
superabsorbent polymer particles of the invention may be 
inorganic or organic crosslinked hydrophilic polymers. Such 
as polyvinyl alcohols, polyethylene oxides, crosslinked 
starches, guar gum, Xanthan gum, and the like. The particles 
may be in the form of a powder, grains, granules, or fibers. 
Preferred superabsorbent polymer particles for use in the 
present invention are crosslinked polyacrylates. 
0040. In one specific embodiment of the invention each of 
the substrate layers 22 and 24 are formed from tissue, and in 
particular, 3207 from Cellu Tissue in East Hartford, Conn. 
Another suitable commercially available tissue material is 
Little Rapids type 2004 wetlaid tissue commercially available 
from Little Rapids Corp., Green Bay, Wis. 
0041 Preferred superabsorbents for use in the present 
invention include Sumitomo BA40B and Sumitomo SA70, 
commercially available from Sumitomo Seika Chemicals 
Co., Ltd., Osaka, Japan. 
0042 Preferably a hot melt adhesive is utilized as the 
adhesive in the mixture 26. A particularly suitable adhesive is 
HB Fuller NW 1023 hot melt adhesive, commercially avail 
able from HB Fuller Company, St. Paul, Minn. 
0043. The mixture 26 preferably extends over a surface 
area that is greater than 80%, more preferably greater than 
90%, and most preferably over 100% of the surface area of the 
adjacent layer to which the mixture 26 is applied. With ref 
erence the embodiment of the invention shown in FIG. 4, the 
mixture 26 is applied to substrate layer 24 and extends over 
100% of the surface area of substrate layer 24. In those 
instances where the mixture 26 is applied between two dif 
ferently sized directly adjacent substrate layers, the surface 
area of the smaller of two substrate layers should be used in 
determining the above described percentage. 
0044) The mixture 26 is preferably free of any fibrous 
material. Such as cellulosic or synthetic fibrous material. In 
preferred embodiments of the present invention, the mixture 
26 is composed entirely from Superabsorbent polymer and 
adhesive. 

0045. As best seen in FIG. 4, the mixture 26 is preferably 
applied over the Substrate layer 24 in a continuous layer, that 
is the mixture 26 is applied to the substrate layer 24 such that 
there are no discontinuous Zones or areas where the mixture 
26 is not present. Preferably the mixture 26 is applied such 
that it extends over an area greater than 2500 mm, and more 
preferably overan area in the range of between 3000mm and 
15000 mm. The mixture 26 is preferably applied to the 
Substrate layer 24 in an add on amount between about 5 gsm 
(g/m) and about 150gsm (g/m). 
0046. As best seen in FIG. 7, the adhesive that forms part 
of the mixture 26 forms a three dimensional lattice structure 
30 that is formed from a plurality of interconnected lattice 
segments 32. Each of the lattice segments 32 preferably has a 
diameter in the range of about 0.02 mm and about 0.08 mm. 
The diameter of such lattice segments 32 can be measured 
utilizing a conventional microscopic techniques known to 
those of skill in the art. As seen in FIG. 7, the superabsorbent 
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particulate material 34 is suspended within the matrix defined 
by the three dimensional lattice structure 30. 
0047 Absorbent core structures 16 according to the 
present invention preferably have a thickness of less than 1.5 
mm, more preferably less than 1.2 mm and most preferably 
less than 1.0 mm. 

0048. In one specific embodiment of the invention, the 
absorbent core structure 16 includes a first 17 gSm wetlaid 
tissue layer (commercially available as Little Rapids type 
2004 wetlaid tissue, Little Rapids Corp., Green Bay, Wis.), a 
second 17 gSm wetlaid tissue layer (commercially available 
as type 3207 from Cellu Tissue, East Hartford, Conn.), an 
adhesive/Superabsorbent mixture including 80gsm Superab 
sorbent (Sumitomo SA70, commercially available from 
Sumitomo Seika Chemicals Co., Ltd., Osaka, Japan) and 6 
gsm hotmelt adhesive (HB Fuller NW 1023 hot melt adhe 
sive, commercially available from HB Fuller Company, St. 
Paul, Minn.), the adhesive/superabsorbent mixture being 
arranged between the two tissue layers such that mixture 
extends continuously over 100% of the surface area of the two 
identically sized tissue layers 
0049. In another specific embodiment of the invention, the 
absorbent core structure 16 includes a first 17 gSm wetlaid 
tissue layer (commercially available as Little Rapids type 
2004 wetlaid tissue, Little Rapids Corp., Green Bay, Wis.), a 
second 17 gSm wetlaid tissue layer (commercially available 
as type 3207 from Cellu Tissue, East Hartford, Conn.), an 
adhesive/superabsorbent mixture including 20gsm Superab 
sorbent (Sumitomo SA70, commercially available from 
Sumitomo Seika Chemicals Co., Ltd., Osaka, Japan) and 3 
gsm hotmelt adhesive (HB Fuller NW 1023 hot melt adhe 
sive, commercially available from HB Fuller Company, St. 
Paul, Minn.), the adhesive/superabsorbent mixture being 
arranged between the two tissue layers such that mixture 
extends continuously over 100% of the surface area of the two 
identically sized tissue layers. 
0050 in manufacturing the absorbent feminine hygiene 
product associated with the present invention, it is advanta 
geous to receive the core material in the form of a pre-made 
package. In this way, the manufacturing process associated 
with making the core is separated from the converting line as 
the two processes have different run parameters. These pack 
ages can take the form of slit rolls, festooned boxes, or 
spooled rolls. There is a significant advantage to making the 
package as dense as possible for two reasons. First, the ship 
ping costs can be reduced when the size of the package is 
smaller. Second, the available number of lineal meters in a 
package of a given size is increased, which reduces the fre 
quency of needing to make splices to a new package when one 
runs out. While the practice of splicing on high-speed con 
Verting equipment is well known by those skilled in the art, 
there are inefficiencies that result from missed splices, as well 
the handling time associated with executing splices. Addi 
tionally, the products containing the splice frequently need to 
be culled, producing line scrap. 
0051. An unexpected discovery in working with the core 
material of the present invention was that the Vertical Delami 
nation Strength increased after storage in the package. It was 
also unexpectedly found that the density of the material in the 
package was significantly higher than the density of the mate 
rial after it was removed from the package. Combining this 
property with the fact that the material is verythin, the result 
is packages that contain an unexpectedly high number of 
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lineal meters of material. It is useful to establish some defi 
nitions with which to describe these findings: 

Caliper (of the Material): 
0.052 A 0.075 mix0.3 m material sample is placed in an 
Emveco Model 200A microgage with a foot pressure of 
0.0725 psi and diameter of 2.2-inches and the machine is 
cycled to measure and store caliper readings in millimeters in 
6 locations on the sample. The average caliper is reported 
using the average function of the Emveco. 

Density (of the Material): 
0053 A material sample 75mmx300mm is weighed on a 
lab balance, and the caliper is measured as described above in 
millimeters. 

Basis Weight (gSm)=Sample Weight (g)/Sample Area 
(m2)=Sample Weight (g)/(0.075 mx0.3 m) 

Density (g/cc)=Basis Wt (gSm)/(Caliper (mm)x1000) 

Wind Layer Thickness (on a Roll): 
0054. This is the calculated thickness of a single layer of 
material wound in the roll. The area of the circular face of the 
roll is equal to the area of the slit edge of the material that 
comprises that face. The area of the donut-shaped roll face 
can be approximated by the area of a circle the diameter of the 
roll minus the area of a second circle the diameter of the core. 
The area of each Successive wind edge that makes up the roll 
face can be approximated by multiplying the length of the 
material in that wind by its wound thickness. The area of each 
successive wind is then added together to yield the total. Both 
approximations become precise as the thickness of the wind 
layer being considered is small and they are sufficient for this 
definition. 
The following equations are used: 

Roll Face Area (m2)=((J/4)xRoll Diameter 2)-((J/ 
4)xCore Diameter 2) 

Wind Layer Thickness (mm)=1000 (mm/m)x(Roll 
Face Area (m2))/(Length of Material on Roll (m)) 

Material Density (in the Roll) 

0055 
Material Density in the roll=(Material Basis Weight 
(gSm))/(Wind Layer Thickness (mm)x1000) 

Density Ratio: 

0056 
Density Ratio=(Material Density in the roll (g/cc)), 
(Density of the material off of the roll (g/cc)). 

Also: 

Density Ratio=(Caliper of the material off of the roll 
(mm))/(Wind Layer Thickness on the roll (mm)) 

Density Ratio for a Festoon Box: 

0057 Given the material length in the box, the inside 
dimensions of the box, the depth of the material fill in the box, 
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and the representative basis weight of the material in the box, 
the Density Ratio for a festooned package of material can be 
calculated as follows: 

Material Weight in box (g)=(Material Length in box 
(m))x(Slit Width (m))x(Average Basis Weight (gsm)) 

Packed Density in Box (gicc)=(Material Weight in 
box (g))/((Box Length (cm))x(Box Width (cm))x(Ma 
terial Fill Depth (cm))) 

Density Ratio=Density of Material (g/cc)/Packed 
Density in Box (g cc) 

Thirty-five (35) rolls of Material Example 1 of absorbent core 
described above were produced at a diameter of 1075 mm. 
The number of lineal meters of material on each roll was 

recorded from the slitter readout. The Wind Layer Thickness 
was calculated according to the formula above for each roll 
and the Caliper of a sample of material taken from each roll 
was measured and recorded. The average values for the rolls 
are recorded in table 1 below: 

TABLE 1. 

Average 
Average material 

Wind Layer Caliper 
Average Roll Thickness removed from Density 
Diameter (mm) (mm) roll (mm) Ratio 

1075 O.239 O.851 3.2 

The average Material Density in the roll was 3.2 times the 
Density of the material separate from the roll. 
Twenty-nine (29) rolls of Material Example 2 of the absor 
bent core described above were made and wound to a diam 
eter of 1075 mm. The lineal meters of material on each roll 
was recorded from the slitter readout. The Wind Layer Thick 
ness was calculated according to the formula above for each 
roll and the Caliper of a sample of material taken from each 
roll was measured and recorded. The average values for the 
rolls are recorded in table 2 below. 

TABLE 2 

Average 
Average Material 

Wind Layer Caliper 
Average Roll Thickness removed from Density 
Diameter (mm) (mm) roll (mm) Ratio 

1075 O.145 O.721 S.O 

The average Material Density on the rolls was 5 times the 
average Density of the material separate from the rolls. 
Material according to Material Example 1 of the absorbent 
core described above was made into rolls and then run into 7 
festoon boxes using a Santex model CH9555 Tobel festooner. 
The festoon box had inside dimensions of 92 cmx114 cmx95 
cm depth. The average Packed Density of the material in the 
box was calculated as was the average Density of material 
samples taken from the rolls before they were festooned. 
These values are recorded in Table 3 below along with the 
Density Ratio taken from these average values: 
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TABLE 3 

Average Packed Average Material 
Density in Box Density prior to Density 

(g cc) festooning (g cc) Ratio 

O.25 O.15 1.7 

The average Packed Density of the material in the festoon box 
was 1.7 times higher than the Density of the material separate 
from the box. 
It was further unexpectedly found that the Density of the 
material after it was removed from the roll was very similar to 
that of the material before it was made into a roll. A sample 
made according to Material Example 1 had a Density of 0.14 
g/cc before it was rolled. The material was stored for 
4-months on the roll and when removed from the roll another 
sample was measured and the Density was still at 0.14 g/cc. 
The result indicates that the apparent density before and after 
the wind are very similar and the SAP particles are not 
crushed in the rolls. 
To further understand the nature of the high Density Ratios, a 
roll containing 1000 lineal meters of material was produced 
according to Material Example 1. The roll was allowed to 
equilibrate for a time period greater than 3-days. After cutting 
away a slab of approximately an inch of total Wind Thickness 
of material from the outside of the roll, a slab of material was 
removed containing 9-plies of material. The slab was care 
fully cut into segments 120 mm in length being careful to 
keep the nested layers in the segments fully engaged with one 
another. The Caliper of the slab was measured and then the 
plies were separated and the Caliper of each of the plies was 
measured using an Emveco Model 200A Migrogage. The 
Caliper of each slab, and the sum of the Calipers of the 
separated plies taken from each slab were obtained. Then the 
sum of the Calipers of the plies was divided by the Caliper of 
the slab to yield a Caliper Ratio. These are reported in table 4 
below: 

TABLE 4 

Sum of Caliper Ratio 
Slab Caliper Calipers of all (Sum of 

(mm) 9 Plies (mm) Plies/Slab) 

Slab 1 3.32 7.50 2.26 
Slab 2 3.36 7.54 2.25 
Slab 3 3.29 9.52 2.90 

Because the Basis Weight does not change when the plies are 
removed from the slab, the Caliper Ratio is also the average 
Density Ratio between the engaged slab and the separate 
plies. Without any pressure being maintained, the slabs had 
Densities more than 2.2 times that of the average Density of 
the individual plies after they are removed. 
Without being bound by any particular theory, it is believed 
that under packing pressure, the core material is reshaped to 
generate maximum engagement that allows the pressure sen 
sitive adhesive lattice to reach its maximum bonding func 
tion. The layers in the packages are very rough in Surface 
structure and the rough surfaces reshape themselves when 
held in contact with one another under the pressure of the 
package to nest together in the package. It is believed that the 
pressure sensitive adhesive lattice forms new bonds and the 
Surface assumes the nested shape over time which allows the 
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Surfaces to remain engaged and the higher package densities 
are for the most part maintained without applied pressure 
after the re-shaping takes place. Based on the Density Ratios 
seen, the theory above would suggest that a protrusion on one 
layer in the package may protrude through the plane of as 
many as two or even more adjacent layers. Again, without 
being bound by any particular theory, it is thought that the 
wind pressure of the roll is pressing the relatively rigid par 
ticulate towards a more closely packed State, and the very 
compliant Substrate that contains the particulate simply con 
forms to the new particle positions. It is believed that a Den 
sity Ration as high as about 7 can be achieved, if desired. 
This behavior is not believed to be a function of the type of 
material that comprises the particulate and the scope of this 
invention would not be limited only to materials that contain 
Superabsorbent polymer. 
FIGS. 9 and 10 are diagrammatic views of the laminate 
formed in accordance with the present invention, which views 
illustrate the effect of the last step of the process in which the 
laminate material is formed into a package underpressure and 
stored. Both FIGS. 9 and 10 represent sectional views of the 
laminate, with particulate 52 represented as the clustered 
spheres of an aggregate-type SAP. The bottom tissue layer is 
shown at 53, and the top tissue layer is shown at 54. Adhesive 
fibers have been omitted for clarity. FIG. 10 shows the addi 
tional material Surface roughness and bonding that is believed 
to take place after the material is stored in the package, which 
results in the cited increase in VDS from that process step. 
FIGS. 11, 12, and 13 are diagrammatic views of the laminate 
which illustrate the present belief of how the surface nesting 
would appear, with FIG. 11 being a sectional view of a single 
ply of the laminate of material, exhibiting a caliper AA. FIG. 
12 represents a sectional view representing 3 plies of laminate 
in a package of wind layer thickness BB, which is less than 
AA, showing the nesting effect which is believed to be 
achieved by practice of the present invention. FIG. 13 illus 
trates the importance of the features of the present process 
that generate and promote uniformity in the distribution of 
particulate, showing a sectional view representing 2 plies of 
laminate in a package, in which one laminate layer contains a 
region 56 of higher SAP basis weight, which causes the wind 
layer thickness CC to be thicker than BB. It also creates an 
adjacent low-density region 57 in the roll. This effect would 
be most disruptive if the heavy region 56 were a heavy streak 
of particulate running in the machine direction. 

Barrier Layer 
0058 Underlying the absorbent core 16 is a barrier layer 
18 comprising liquid-impervious film material So as to pre 
vent liquid that is entrapped in the absorbent system 16 from 
egressing the sanitary napkin and staining the wearer's under 
garment. The barrier layer 18 is preferably made of polymeric 
film, although it may be made of liquid impervious, air 
permeable material Such as repellent-treated non-woven or 
micropore films or foams. 
0059. The barrier layer may be breathable, i.e., permits 
vapor to transpire. Known materials for this purpose include 
nonwoven materials and microporous films in which 
microporosity is created by, interalia, stretching an oriented 
film. Single or multiple layers of permeable films, fabrics, 
melt-blown materials, and combinations thereofthat provide 
a tortuous path, and/or whose surface characteristics provide 
a liquid Surface repellent to the penetration of liquids may 
also be used to provide a breathable backsheet. The cover 
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layer 12 and the barrier layer 18 are joined along their mar 
ginal portions so as to form an enclosure or flange seal that 
maintains the absorbent core structure 16 captive. The joint 
may be made by means of adhesives, heat-bonding, ultrasonic 
bonding, radio frequency sealing, mechanical crimping, and 
the like and combinations thereof. 

0060. In one specific embodiment of the invention the 
barrier layer 18 is a polypropylene film material commer 
cially available under product code XP3471.A from Pliant 
Corporation, Schaumburg, Ill. 
0061 Absorbent articles of this invention may or may not 
include wings, flaps or tabs for securing the absorbent article 
to an undergarment. Wings, also called, among other things, 
flaps or tabs, and their use in Sanitary protection articles are 
described in U.S. Pat. No. 4,687,478 to Van Tilburg; U.S. Pat. 
No. 4,589,876 also to Van Tilburg, U.S. Pat. No. 4,900,320 to 
McCoy, and U.S. Pat. No. 4,608,047 to Mattingly. The dis 
closures of these patents are incorporated herein by reference 
in their entirety. As disclosed in the above documents, wings 
are generally speaking flexible and configured to be folded 
over the edges of the underwear so that the wings are disposed 
between the edges of the underwear and the wearer. 
0062. The absorbent article of the present invention may 
be applied to the crotch by placing the garment-facing Surface 
against the inside Surface of the crotch of the garment. Various 
methods of attaching absorbent articles may be used. For 
example, chemical means, e.g., adhesive, and mechanical 
attachment means, e.g., clips, laces, ties, and interlocking 
devices, e.g., snaps, buttons, VELCRO (Velcro USA, Inc., 
Manchester, N.H.), Zipper, and the like are examples of the 
various options available to the artisan. 
0063 Adhesive may include pressure sensitive adhesive 
that is applied as Strips, Swirls, or waves, and the like. As used 
herein, the term pressure-sensitive adhesive refers to any 
releasable adhesive or releasable tenacious means. Suitable 
adhesive compositions, include, for example, water-based 
pressure-sensitive adhesives such as acrylate adhesives. 
Alternatively, the adhesive composition may include adhe 
sives based on the following: emulsion or solvent-borne adhe 
sives of natural or synthetic polyisoprene, styrene-butadiene, 
or polyacrylate, vinyl acetate copolymer or combinations 
thereof; hot melt adhesives based on suitable block copoylm 
ers—suitable block copolymers for use in the invention 
include linear or radial co-polymer structures having the for 
mula (A-B)x wherein block A is a polyvinylarene block, 
block B is a poly(monoalkenyl) block, X denotes the number 
of polymeric arms, and wherein X is an integer greater than or 
equal to one. Suitable block A polyvinylarenes include, but 
are not limited to Polystyrene, Polyalpha-methylstyrene, 
Polyvinyltoluene, and combinations thereof. Suitable Block 
B poly(monoalkenyl) blocks include, but are not limited to 
conjugated diene elastomers such as for example polybutadi 
ene or polyisoprene or hydrogenated elastomers such as eth 
ylene butylene or ethylene propylene or polyisobutylene, or 
combinations thereof. Commercial examples of these types 
of block copolymers include KratonTMelastomers from Shell 
Chemical Company, VectorTM elastomers from Dexco, Sol 
preneTM from Enichem Elastomers and StereonTM from Fir 
estone Tire & Rubber Co.; hot melt adhesive based on olefin 
polymers and copolymers where in the olefin polymer is a 
terpolymer of ethylene and a co-monomers, such as vinyl 
acetate, acrylic acid, methacrylic acid, ethyl acrylate, methyl 
acrylate, n-butyl acrylate vinyl silane or maleic anhydride. 
Commercial examples of these types of polymers include 
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Ateva (polymers from AT plastics), Nucrel (polymers from 
DuPont), Escor (from Exxon Chemical). 
0064. Where adhesive is used, a release strip may be 
applied to protect the adhesive on the absorbent article prior 
to attaching the absorbent article to the crotch. The release 
strip can be formed from any suitable sheet-like material 
adheres with sufficient tenacity to the adhesive to remain in 
place prior to use but which can be readily removed when the 
absorbent article is to be used. Optionally, a coating may be 
applied to release strip to improve the ease of removability of 
the release strip from the adhesive. Any coating capable of 
achieving this result may be used, e.g., silicone. 
0065. Any or all of the cover, transfer layer, absorbent core 
structure, barrier layer, and adhesive layers may be colored. 
Such coloring includes, but is not limited to, white, black, red, 
yellow, blue, orange, green, violet, and mixtures thereof. 
Color may be imparted according to the present invention 
through dying, pigmentation, and printing. Colorants used 
according the present invention include dyes and inorganic 
and organic pigments. The dyes include, but are not limited 
to, anthraquinone dyes (Solvent Red 111, Disperse Violet 1, 
Solvent Blue 56, and Solvent Green 3), Xanthene dyes (Sol 
vent Green 4, Acid Red 52, Basic Red 1, and Solvent Orange 
63), azine dyes (Jet black), and the like. Inorganic pigments 
include, but are not limited to, titanium dioxide (white), car 
bon black (black), iron oxides (red, yellow, and brown), chro 
mium oxide (green), ferric ammonium ferrocyanide (blue), 
and the like. 
0066. Organic pigments include, but are not limited to 
diarylide yellow AAOA (Pigment Yellow 12), diarylide yel 
low AAOT (Pigment Yellow 14), phthalocyanine blue (Pig 
ment Blue 15), lithol red (Pigment Red 49:1), Red Lake C 
(Pigment Red), and the like. 
0067. The absorbent article may include other known 
materials, layers, and additives, such as, foam, net-like mate 
rial, perfumes, medicaments orpharmaceutical agents, mois 
turizers, odor control agents, and the like. The absorbent 
article can optionally be embossed with decorative designs. 
0068. The absorbent article may be packaged as 
unwrapped absorbent articles within a carton, box or bag. The 
consumer withdraws the ready-to-use article as needed. The 
absorbent article may also be individually packaged (each 
absorbent article encased within an overwrap). 
0069. Also contemplated by the present invention are 
asymmetrical and symmetrical absorbent articles having par 
allel longitudinal edges, dog bone- or peanut-shaped, as well 
as articles having a tapered construction for use with thong 
style undergarments. 

Method for Making the Absorbent Core Structure 
0070 A preferred method for making the absorbent core 
structure 16 used in absorbent articles according to the 
present invention is described below with reference to FIG.8. 
0071. The absorbent core structure is manufactured by 

first providing a continuous moving web of tissue Substrate. 
The process is diagrammed in FIG.8. The roll of tissue (at 57 
in FIG. 8) is unwound and fed into the processata fixed speed. 
Practice for unwinding rolls of material and feeding them into 
a process under a controlled manner are well known to those 
skilled in the art. Unwinding and splicing equipment are 
commercially available, and ideally should be designed to 
Suit the roll size and process speeds. 
0072 A continuous curtain of hot melt adhesive fibers is 
extruded from a hot melt applicator 67, which is directed at 
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the moving substrate. Adhesive fibers can be produced by first 
extruding melted adhesive from an evenly spaced row of 
orifices. Air jets then impinge on the streams of adhesive 
causing them to accelerate and wave or spiral. This stretches 
the adhesive into thin fibers, and the waving is designed to be 
wide enough that the adjacent fibers overlap with one another, 
and when deposited on a Substrate create a mat of hot melt 
fibers with the goal being that the coverage is substantially 
uniform. Hot melt adhesive fiber application systems are 
commercially available, with a particularly desirable system 
being the Equity UFD head from ITW Dynatec in Hender 
sonville Tenn., along with an appropriately sized hot melt 
feed system to match the speed and processing parameters. 
0073. At an appropriate distance from the head, the fibers 
reach a point where they are at the desired degree of attenu 
ation and they overlap to form the most uniform distribution 
of fiber. The moving tissue substrate 65 should be placed at 
that distance to have the hot melt fibers deposited onto the 
Surface. 

0074. A flattened, uniform stream or curtain of particulate 
(69 in FIG. 8) is directed to intersect with the stream of hot 
melt fibers. Metering particulate is well known to those 
skilled in the art, Such as various Volumetric devices such as 
fixed-rate screw feeders, as well as a loss-in weight system 
where the feed hopper is set on a load cell, which controls the 
speed of the screw. Such systems are available from compa 
nies Such as K-Tron or Acrison. The particulate can then be 
formed into a flat stream using various means, such as a 
vibratory feed, or simply an angled chute. 
0075. The particulate mixes with the hot melt fibers and is 
deposited onto the web. It is desirable that the fibers are 
sufficiently attenuated to produce fibers that are smaller in 
diameter than most of the particulate, as well as to produce 
enough fibers so that most of the particulate is captured by 
adhesive fibers within the defined mixing Zone, and not 
allowed to tumble past the mixing Zone and onto the web. 
Without being restricted by a particular set of theories, it is 
believed by the applicants that it is desirable to maximize the 
uniformity of the particle distribution on the surface of the 
Substrate, avoiding clumping and streaking, which may create 
high, and low-particle basis weight regions on the Surface, 
which might interfere with how the material surfaces nest 
together, as well as create non-uniformities in fluid handling 
properties. It has been found that if the region of mixing (73 
in FIG. 8) is kept very close to the substrate, the uniformity is 
improved. Most desirably, the axes of the two streams or 
curtain should cross at a height about 1.0 centimeters above 
the Substrate, understanding that each stream or curtain has a 
thickeners, and that the streams or curtains should be kept 
sufficiently flat so that most of the defined area where the 
streams mix is maintained at no more than about 2.5 centi 
meters above the substrate. 

0076. After applying the mix of particles and adhesive 
fibers to the first tissue layer, a second tissue layer is intro 
duced from a roll 66 and combined with the first layer, form 
ing a laminate comprising two layers of tissue with a layer of 
a mixture of particulate and adhesive fibers between them, 
with the adhesive fibers adhering to both the particulate and 
the two substrates as well as each other, forming the lattice 
structure mentioned earlier. This laminate is pressed by a nip 
roll 70 with a pressure of approximately 0.5 N per lineal 
centimeter with a rubber roll surface that is compliant enough 
that the caliper of the web is reduced by less than 5% upon 
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passing through the nip. Particularly desirable is a roll Surface 
formed from a 12 mm thick cover of sponge urethane rubber. 
0077. The web is then wound into a roll to form a package 
which can be supplied to the converting operation. A particu 
larly advantageous winder is Surface driven, using a driven 
drum 71 to drive the roll as it is being formed. This drum not 
only drives the material and the roll at the requisite surface 
speed, it also provides pressure at the nip with the roll to 
engage the Surfaces of the adjacent layers within the roll 
causing them to nest. The package of material 72 is pressed 
against the drive roll 71 at a sufficient pressure to cause the 
roll density to reach a level at least 1.5 times that of the 
material when it is removed from the roll, and most desirably 
near a maximum possible value for the particular grade being 
run, but short of applying a pressure that destabilizes the roll 
or damages the material. 
0078. The material then is left in the package to equilibrate 
under the wind pressure. During this time, it is observed that 
Vertical Delamination Strength increases significantly. A 
1000 lineal meter roll was produced of the first specific 
embodiment, mentioned earlier, which had a VDS value of 
around 3 N immediately after winding, and after it was 
allowed to equilibrate for 72-hours, the VDS value was 14 N. 
During this period, it is also observed that the interlocking 
nesting surfaces of the wound layers which allow the rolls to 
have a much higher density than the material after it is 
removed become permanently conformed to each other, and 
slabs of material comprising of multiple layers can be cut 
from the roll without greatly increasing the thickness of the 
nested layers as the roll pressure is released. 
007.9 The material of the present invention can also be 
made into festooned packages, by any means and equipment 
well known in the art. It is desirable that fill depth in the box 
be deep enough that the distributed weight of the material 
applies sufficient pressure to cause the package density to 
exceed that of the material after it is removed from the pack 
age by a factor of at least 1.5. Other wound packages such as 
spools can beformed in a similar manner as rolls as long as the 
internal pressure in the package is sufficient to cause the 
surfaces of the layers to nest as described above. 

Procedure for Determining Modified Circular Bend Stiffness 
(MCB) 
0080 Absorbent articles according to the present inven 
tion are highly flexible, thereby providing enhanced comfort 
to the user. The Modified Circular Bend Stiffness (MCB) test 
method set forth below is designed to measure the multi 
directional flexibility of an absorbent article. Absorbent 
articles according to the present invention preferably have an 
MCB stiffness of less than 150 g, more preferably less than 
100 g, and most preferably less than 50 g. 
I0081 Modified Circular Bend Stiffness (MCB) is deter 
mined by a test that is modeled after the ASTM D 4032-82 
CIRCULAR BEND PROCEDURE, the procedure being 
considerably modified and performed as follows. The CIR 
CULAR BEND PROCEDURE is a simultaneous multi-di 
rectional deformation of a material in which one face of a 
specimen becomes concave and the other face becomes con 
vex. The CIRCULAR BEND PROCEDURE gives a force 
value related to flexural resistance, simultaneously averaging 
stiffness in all directions. 
I0082. The apparatus necessary for the CIRCULAR BEND 
PROCEDURE is a modified Circular Bend Stiffness Tester, 
having the following parts: 
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I0083 1. A smooth-polished steel plate platform, which is 
102.0 mm by 102.0 mm by 6.35 mm having an 18.75 mm 
diameter orifice. The lap edge of the orifice should be at a 45 
degree angle to a depth of 4.75 mm; 
I0084 2. A plunger having an overall length of 72.2 mm, a 
diameter of 6.25 mm, a ball nose having a radius of 2.97 mm 
and a needle-point extending 0.88 mm therefrom having a 
0.33 mm base diameter and a point having a radius of less than 
0.5 mm, the plunger being mounted concentric with the ori 
fice and having equal clearance on all sides. Note that the 
needle-point is merely to prevent lateral movement of the test 
specimen during testing. Therefore, if the needle-point sig 
nificantly adversely affects the test specimen (for example, 
punctures an inflatable structure), than the needle-point 
should not be used. The bottom of the plunger should be set 
well above the top of the orifice plate. From this position, the 
downward stroke of the ball nose is to the exact bottom of the 
plate orifice; 
I0085 3. A force-measurement gauge and more specifi 
cally an Instron inverted compression load cell. The load cell 
has a load range of from about 0.0 to about 2000.0 g; 
I0086 4. An actuator and more specifically the Instron 
Model No. 1122 having an inverted compression load cell. 
The Instron 1122 is made by the Instron Engineering Corpo 
ration, Canton, Mass. 
I0087. In order to perform the procedure for this test, as 
explained below, three representative product samples for 
each article to be tested are necessary. The location of the 
sanitary napkin, or other absorbent article, to be tested is that 
portion of the absorbent article located at the intersection of 
the a longitudinally extending centerline 15 and a trans 
versely extending centerline 17. 
I0088 A 37.5 mm by 37.5 mm test specimen is cut from 
each of the three product samples. Prior to cutting the test 
specimens any release paper or packaging material is 
removed from the product sample and any exposed adhesive, 
Such as garment positioning adhesive, is covered with a non 
tacky powder such as talc or the like. The talc should not 
affect the MCB measurement. The test specimens should not 
be folded or bent by the test person, and the handling of 
specimens must be kept to a minimum and to the edges to 
avoid affecting flexural-resistance properties. 
I0089. The procedure for the CIRCULAR BEND PROCE 
DURE is as follows. The specimens are conditioned by leav 
ing them in a room that is 21°C., +/-1° C. and 50%, +/-2.0%, 
relative humidity for a period of two hours. 
0090. A test specimen is centered on the orifice platform 
below the plunger such that the body facing layer of the test 
specimen is facing the plunger and the barrier layer of the 
specimen is facing the platform. The plunger speed is set at 
50.0 cm per minute per full stroke length. The indicator Zero 
is checked and adjusted, if necessary. The plunger is actuated. 
Touching the test specimen during the testing should be 
avoided. The maximum force reading to the nearest gram is 
recorded. The above steps are repeated until all of three test 
specimens have been tested. An average is then taken from the 
three test values recorded to provide an average MCB stiff 
CSS. 

Procedure for Measuring Fluid Penetration Time 
0091 Absorbent articles according to the present inven 
tion can quickly absorb fluid during use. The Fluid Penetra 
tion Time test method set forth below measures how quickly 
an absorbent article absorbs fluid, absorbent articles accord 
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ing to the present invention preferably have Fluid Penetration 
Time of less than 40 seconds, and more preferably less than 
30 seconds, and most preferably less than 15 seconds. 
0092 Fluid Penetration Time is measured by placing a 
sample to be tested under a Fluid Penetration Test orifice 
plate. The orifice plate consists of a 6.0 inch (15.24 cm) 
(length) by 3.0 inch (7.62 cm) (width) plate of 0.5 inch (1.27 
cm) thick polycarbonate with a 0.5 inch (1.27 cm) diameter 
circular orifice in its center. The orifice plate is arranged on 
the product sample to be tested such that the center of the 
orifice is arranged at the intersection of the longitudinally 
extending centerline 15 and the transversely extending cen 
terline 17. 
0093. A test fluid used in the present test method is made 
of the following mixture to simulate bodily fluids: 49.5% of 
0.9% sodium chloride solution (VWR catalog #VW 3257-7), 
49.05% Glycerin (Emery 917), 1% Phenoxyethanol (Clariant 
Corporation PhenoxetolTM) and 0.45% Sodium Chloride 
(Baker sodium chloride crystal #9624-05). 
0094. A graduated 10 cc syringe containing 1 ml of test 
fluid is held over the orifice plate such that the exit of the 
Syringe is approximately 3 inches (7.62 cm) above the orifice. 
The syringe is held horizontally, parallel to the surface of the 
test plate. The fluid is then expelled from the syringe at a rate 
that allows the fluid to flow in a stream vertical to the test plate 
into the orifice and a stop watch is started when the fluid first 
touches the sample to be tested. The stop watch is stopped 
when a portion of the surface of the sample first becomes 
visible above the remaining fluid within the orifice. The 
elapsed time on the stop watch is the Fluid Penetration Time. 
The average Fluid Penetration Time (FPT) is calculated from 
taking the average of three product samples. 

Procedure for Measuring Rewet Potential 
0095. The three product samples used for the Fluid Pen 
etration Time (FPT) procedure described above are used for 
the Rewet Potential test described below. 
0096. The rewet potential is a measure of the ability of a 
napkin or other article to hold liquid within its structure when 
the napkin contains a relatively large quantity of liquid and is 
Subjected to external mechanical pressure. Absorbent articles 
according to the present invention preferably have a Rewet 
Potential of less than 0.80 g, more preferably less than 0.65 g, 
and most preferably less than 0.50 g. The Rewet Potential is 
determined and defined by the following procedure. 
0097. The apparatus for the Rewet Potential test is the 
same as that set forth above with regard to the FPT test and 
further includes a quantity of 2 inchx4 inch (5.08 cm x 10.16 
cm) rectangles of Whatman #1 filter paper (Whatman Inc., 
Clifton, N.J.) and a weighing machine or balance capable of 
weighing to an accuracy of..+-.0.001 g, a standard weight of 
2.0 kg having dimensions of 4.0 inches (10.16 cm) (length)x 
2.0 (5.08 cm) (width)x1.92 inches (4.87 cm) (height). 
0098. For purposes of the test procedure set forth herein, 
the same three product samples used for the fluid penetration 
test should be used for the rewet potential test. After the test 
fluid is applied within the orifice plate in the FPT test 
described above, and as soon as the cover layer of the napkin 
first appears through the top surface of the fluid, the plate is 
remove to start the Rewet Potential Test as described below. 
0099. A ten (10) layer stack of the pre-weighed filterpaper 

is placed on and centered over the wetted area and the stan 
dard 2.0 kg weight is placed on top of the filter paper. The 
filter paper and the weight are arranged over the absorbent 
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article such that they are centered over the area to which the 
fluid was applied. The filter paper and the weight are arranged 
Such that their longer dimensions are aligned with the longi 
tudinal direction of the product. Immediately after placing the 
paper and weight on the product, the stopwatch is started and 
after a 15 second interval has elapsed the standard weight and 
filter paper are quickly removed. The wet weight of the filter 
paper is measured and recorded to the nearest 0.001 grams. 
The rewet value is then calculated as the difference in grams 
between the weight of the wet 10 layers of filter paper and the 
dry 10 layers of filter paper. 
0100. The measurement should have at least three repli 
cates and, if necessary, the weight is wiped clean before each 
run. The average rewet value (R) is then calculated from the 
three measured values. 

Procedure for Measuring the Thickness of a Sanitary Article 

0101 The thickness measurement procedure described 
below should be conducted on three product samples prior to 
conducting the MCB test described above after the product 
samples have been removed from any packaging, any release 
paper has been removed, and after the product has been pow 
dered with talc or the like. The thickness measurement should 
be conducted at the intersection of the longitudinally extend 
ing centerline 15 and the transversely extending centerline 17 
of the absorbent article being tested. 
0102) Absorbent articles according to the present inven 
tion preferably have a thickness of less than 3.0 mm, more 
preferably less than 2.0 mm, and most preferably less than 1.5 
mm. The procedure for measuring the thickness of an absor 
bent article is described below. 

0103) The apparatus required to measure the thickness of 
the sanitary napkin is a footed dial (thickness) gauge with 
stand, available from Ames, with a 2" diameter foot at a 
pressure of 0.07 psig and a readout accurate to 0.001". A 
digital type apparatus is preferred. If the sanitary napkin 
sample is individually folded and wrapped, the sample is 
unwrapped and carefully flattened by hand. The release paper 
is removed from the sample and it is repositioned back gently 
across the positioning adhesive lines so as not to compress the 
sample, ensuring that the release paper lies flat across the 
sample. Flaps (if any) are not considered when taking the 
thickness reading. 
0104. The foot of the gauge is raised and the product 
sample is placed on the anvil Such that the foot of the gauge is 
approximately centered on the location of interest on the 
product sample. When lowering the foot, care must be taken 
to prevent the foot dropping onto the sample or undue force 
being applied. A load of 0.07 p.s. i.g. is applied to the sample 
and the read out is allowed to stabilize for approximately 5 
seconds. The thickness reading is then taken. This procedure 
is repeated for at three product samples and the average thick 
ness is then calculated. 

Procedure for Measuring Vertical Delamination Strength of 
Absorbent Core Mixture 

0105. Absorbent core structures 16 according to the 
present invention Surprisingly have Superior structural integ 
rity properties despite containing high levels of Superabsor 
bent polymer. The vertical delamination strength (VDS) test 
set forth below measures the structural integrity properties of 
a core structure. Absorbent core structures according to the 
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present invention preferably have a VDS of greater than 9 N. 
more preferably greater than 11 N, and most preferably 
greater than 13 N. 
0106. The VDS test is performed as follows. The absor 
bent article, or material to be tested is first evaluated to deter 
mine the location of the superabsorbent/adhesive mixture 
present in Such article. Thereafter, a material sample is taken 
from Such article Such that the sample includes the Superab 
sorbent/adhesive mixture and the two directly adjacent mate 
rials layers of the article or material to be tested. It may be 
necessary to remove layers from the absorbent article to iso 
late the superabsorbent/adhesive mixture and the two directly 
adjacent materials layers. With regard to the absorbent core 
structure described above with reference to FIGS. 4-6, the 
sampletested thus included the first substrate layer 22, second 
substrate layer 24, and the mixture 26 of Superabsorbent 
polymer and adhesive located between the substrate layers. If 
the core structure of the particular article being evaluated 
does not include layers directly adjacent the superabsorbent/ 
adhesive mixture then the material layers of the article that are 
located directly adjacent the mixture should be employed in 
the test described below. These layers may include, depend 
ing on the particular structure of the article, the cover layer, 
transfer layer (if present), and/or the barrier layer. 
0107 Astrip of Spectape ST01 double sided adhesive tape 

is attached to one surface of the material to be tested. A 50mm 
circular sample is cut from the taped portion using an Atom 
Model SE 20O die press from Associated Pacific Company of 
Camarillo, Calif. and an appropriately sized cutting die. A test 
is then performed using a Zwick Model Z005 tensile tester 
from Zwick/Roell in Ulm, Germany, or the equivalent. In the 
lower compression portion of the machine, a 50 mm diameter 
circular platen is attached to the load cell on the moveable 
crossbeam and a second larger fixed circular platen is 
mounted to the frame below, opposite the 50 mm moveable 
platen. The release paper is removed from the taped sample 
and it is attached to the 50 mm moveable platen using the 
adhesive surface. A second strip of double-sided tape is 
applied to the lower platen Surface and the release paper is 
likewise removed. The platens are brought together to a force 
of 35 N, adhering the sample faces to both of them. Then the 
moveable platen is moved upwards at 75 mm/min, while 
recording the maximum force applied as the sample delami 
nates. This maximum force is the vertical delamination force. 
Examination of the failed sample reveals whether the failure 
was caused by failure of the sample or if the sample strength 
exceeded that of one of the taped bonds. If the sample strength 
exceeded the tape bond, and the maximum measured value 
exceeds 9 N then the measured value should be recorded as 
the maximum measured value. If the maximum measured 
value does not exceed 9 Ndue to failure of the tape bond, then 
the tape should be replaced and the test repeated on the same 
material sample. The above described process is repeated for 
a total of three samples and the average VDS is calculated. 

Inventive Samples 

Inventive Sample 1 
0108. A sanitary napkin according to the present invention 
was constructed to include: 
I0109 (1) a 50gsm (g/m) spunlace material including 
70% polyester fibers by weight (commercially available as 
Reliance PET 298G from Reliance Fibers Ltd., Mumbai, 
India) and 30% polypropylene fibers by weight (commer 
cially available as FV Hywettable T135, wettable polypropy 
lene fibers from ES Fibervisions, Inc., Athens, Ga.); (2) a 45 
gsm through air bonded transfer layer including 40% by 
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weight 5.0 denier polypropylene/polyethylene bicomponent 
fibers and 60% by weight 2.0 denier polypropylene/polyeth 
ylene bicomponent fibers; (3) a core including a first 17 gSm 
wetlaid tissue layer (commercially available as product code 
3207 from Cellu Tissue in East Hartford, Conn.), a second 17 
gSm wetlaid tissue layer (commercially available as product 
code 3207 from Cellu Tissue in East Hartford, Conn.), an 
adhesive/Superabsorbent mixture including 80gsm Superab 
sorbent (Sumitomo SA70, commercially available from 
Sumitomo Seika Chemicals Co., Ltd., Osaka, Japan) and 6 
gSmhotmelt adhesive (HB Fuller NW 1023 hot melt adhesive, 
commercially available from HB Fuller Company, St. Paul, 
Minn.), the adhesive/superabsorbent mixture being arranged 
between the two tissue layers such that mixture extends con 
tinuously over 100% of the surface area of the two identically 
sized tissue layers, the core having a thickness of 0.85 mm 
and a total surface area of about 5300 mm; (4) a 0.7 mil 
polypropylene barrier layer, commercially available under 
product code XP3471A from Pliant Corporation, Schaum 
burg, Ill. The cover, transfer layer, core, and barrier were 
adhered to one another using laminating adhesive commer 
cial available from Fuller Corporation under product code 
NW-1023ZP. 

Inventive Sample 2 

0110. A sanitary napkin was constructed according to the 
present invention to include: (1) a 50gsm (g/m) spunlace 
material including 70% polyester fibers by weight (commer 
cially available as Reliance PET 298G from Reliance Fibers 
Ltd., Mumbai, India) and 30% polypropylene fibers by 
weight (commercially available as FV Hywettable T135, 
wettable polypropylene fibers from ES Fibervisions, Inc., 
Athens, Ga.); (2) a core including a first 17 gSm wetlaid tissue 
layer (commercially available as product code 3207 from 
Cellu Tissue in East Hartford, Conn.), a second 17 gSm wet 
laid tissue layer (commercially available as product code 
3207 from CelluTissue in East Hartford, Conn., an adhesive/ 
Superabsorbent mixture including 20 gSm Superabsorbent 
(Sumitomo SA70, commercially available from Sumitomo 
Seika Chemicals Co., Ltd., Osaka, Japan) and 3 gSm hotmelt 
adhesive (HB Fuller NW 1023 hot melt adhesive, commer 
cially available from HB Fuller Company, St. Paul, Minn.), 
the adhesive/Superabsorbent mixture being arranged between 
the two tissue layers such that mixture extends continuously 
over 100% of the surface area of the two identically sized 
tissue layers, the core having a thickness of 0.73 mm and a 
total surface area of about 5300 mm; (3) a 0.7 mil polypro 
pylene barrier layer, commercially available under product 
code XP3471.A from Pliant Corporation, Schaumburg, Ill. 
The cover, core, and barrier were adhered to one another 
using laminating adhesive commercial available from Fuller 
Corporation under product code NW-1023ZP. 

MCB Thickness Rewet FPT VDS 
(g) (mm) (g) (s) (N) 

Inventive 77 1.9 O.3 11 12 
Sample 1 
Inventive 28 1.2 0.4 23 14 
Sample 2 

0111 Applications of the absorbent article according to 
the present invention for sanitary and other health-care uses 
can be accomplished by any sanitary protection, inconti 
nence, medical and absorbent methods and techniques as are 



US 2011/O 162989 A1 

presently or prospectively known to those skilled in the art. 
Thus, it is intended that the present application cover the 
modifications and variations of this invention provided that 
they come within the scope of the appended claims and their 
equivalents. 

Material Example 1 
0112 A 17gsm web of type 3207 Tissue from Cellu Tissue 
in East Hartford, Conn. was unwound from an undriven 
spindle at 85 m/min. It was run undera ITW Dynatec UFDhot 
melt glue head with Omega nozzles at a distance approxi 
mately 60 mm from the nozzle orifices. The adhesive flow 
was set to deliver approximately 6 gsm of NW 1023 hot melt 
adhesive from HB Fuller in a pattern 200 mm wide at an 
applicator temperature of 350 F and an air pressure of 20 psi. 
A 200 mm wide stream of SA 70 Superabsorbent Polymer 
from Sumitomo Seika Ltd, Osaka, Japan was metered to flow 
down an inclined plate at a rate to deposit 80 gSm onto the 
moving web. The SAP stream axis was directed to intersect 
with the hot melt adhesive stream axis at a point approxi 
mately 1 cm above the Surface of the moving tissue and the 
resulting mixture of SAP and adhesive fibers were immedi 
ately deposited onto the tissue. A second 17 gSm web of type 
3207 tissue from Ceilu Tissue in East Hartford, Conn. was 
unwound from a second undriven spindle and was laminated 
to the first web, adhered to the surface covered with the 
mixture of SAP and adhesive fibers. The combined laminate 
was then pressed with a sponge rubber covered roll at a 
pressure of 0.5 N/lineal centimeter. The web was then formed 
into a roll using a rewinder with a surface driven roll and a 
package pressure Sufficient to produce a roll density of 
approximately 0.45 g/cc. The material was allowed to equili 
brate on the roll for 72 hours. 

Material Example 2 
0113. Similar to Material Example 1 except the SAP add 
on was 20gsm, the adhesive add-on was 3gsm, and the web 
speed was 184 m/minute. The package pressure was adjusted 
to be sufficient to produce a roll density of approximately 0.40 
g/cc. 

MCB Thickness Rewet FPT VDS 
(g) (mm) (g) (s) (N) 

Inventive 77 1.9 O.3 11 12 
Sample 1 
Inventive 28 1.2 0.4 23 14 
Sample 2 

0114 Applications of the absorbent article according to 
the present invention for sanitary and other health-care uses 
can be accomplished by any sanitary protection, inconti 
nence, medical and absorbent methods and techniques as are 
presently or prospectively known to those skilled in the art. 
Thus, it is intended that the present application cover the 
modifications and variations of this invention provided that 
they come within the scope of the appended claims and their 
equivalents. 
0115 Presuming the applicant's theory about the surfaces 
nesting is correct, the following are some observations and 
projections that might be made to optimize the effect of the 
present invention. The density ratio was found to increase 
with increase in the pressure between the roll being wound 
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(72, FIG. 8) and the drive roll (71 FIG. 8). It would then be 
desirable to run this pressure at a maximum value short of that 
which makes the roll unstable, which those skilled in the art 
know is a function of slit width and roll diameter along with 
other parameters. Since this was not optimized in the case of 
the examples listed, additionally higher density ratios may be 
achieved. 
0116. A second theoretical projection would be that the 
Density Ratio would be increased if the particulate is larger in 
caliper relative to the thickness of the tissue substrate. A 
single layer of SA70 SAP used in Material Examples 1 and 2. 
when spread onto the anvil of the Emveco Microgage had an 
average caliper of around 0.589 mm. A single layer of Cellu 
3207 tissue was measured at around 0.114 mm. Conversely, 
for a given particulate, a lighter tissue would be advantageous 
as long as it has sufficient integrity to meet other material 
requirements. 
0117 The subtracted difference between the average 
Wind Layer Thickness and the average Caliper of the material 
off of the roll was similar between Material Examples 1 and 
2, one with 80 gsm SAP and the other with 20gsm SAP. 
Example 2 with 20gsm SAP is observed to comprise a layer 
of generally spaced-apart granules of particulate and is thin 
ner than the 80 gsm material. If the amount of thickness 
reduced by nesting does not vary greatly between thinner 
variants with less particulate and thicker variants with more 
particulate, then the Density Ratio would be highest for thin 
ner variants with less particulate loading such that creates a 
layer of spaced particles. Again, these optimizations presume 
that the nesting theory is correct. 
0118. As will be appreciated, one of the advantages 
achieved by permitting absorbent material formed in accor 
dance with the present invention to equilibriate under pres 
Sure as long as 72 hours, such as in roll or bale form, is the 
desired enhancement of delamination strength, without resort 
to use of additional adhesive material. Practice of the present 
invention permits formation of absorbent material having a 
relatively low ratio of adhesive to superabsorbent polymer, as 
low as 3.75% or lower, while exhibiting desired absorbency 
and delamination strength. 
0119 The present invention provides enhanced adhesive 
bonding through efficient distribution of the adhesive mate 
rial, and effective bonding of the material's components. The 
formation techniques of the present invention desirably act to 
ensure efficient adhesive distribution, while the preferred sec 
ondary bonding/compaction Such as by roll winding or bale 
compaction enhances component bonding. 
0.120. The preferred method of secondary bonding such as 
by roll forming (or other compaction) is believed to be par 
ticularly effective because it acts to create surface re-forma 
tion of the three-dimensional structure of the material by cold 
flow of the hot-melt adhesive, thus maintaining the integrity 
of the superabsorbent polymer. While it is envisioned that 
lamination of an absorbent core structure could be effected 
such as by the use of soft foam nip rolls or the like, it is 
believed that this would limit lamination pressure, with unde 
sirably short service life of such foam rolls. While strong 
lamination bonding could alternatively be effected at high 
pressure by the use offlat, steel nip rolls, it is believed that this 
can undesirably result in caking of the Superabsorbent/adhe 
sive mixture and reduce superabsorbent effectiveness. 
I0121 Thus, the present invention achieves the desired 
core material performance and integrity while desirably mini 
mizing the use of adhesive. Not only is the adhesive relatively 
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costly, it ordinarily has a negative impact on product absor 
bency, and can prevent the Superabsorbent polymer from 
swelling as desired. Notably, the present invention provides a 
highly effective lattice-like structure of the hot-melt adhesive, 
with enhanced adhesive distribution. Desirably high delami 
nation strength is achieved at relatively low hot-melt adhesive 
add-on levels by virtue of the secondary bonding that is 
preferably effected. Very low to no “dusting of particulate 
superabsorbent is exhibited at the low hot-melt adhesive add 
on levels permitted by practice of the invention. A high appar 
ent density ratio between the material in roll/bale packaging, 
and the material removed from the packaging, is desirably 
achieved. Moreover, the absence of any significant change in 
thickness of the material after additional roll winding or bale 
compaction Suggests that undesired crushing of the Superab 
sorbent material is avoided. 
0122 Applications of the packages of laminated material 
containing particulate according to the present invention not 
only include disposable absorbent articles Such as sanitary 
protection, incontinence, medical and other health care uses, 
but could apply to any manufactured article that utilizes a 
laminated material that contains particulate as a raw material 
where the material is provided as a continuous running pack 
age to the manufacturing or converting operation where the 
articles are made. Thus, it is intended that the present appli 
cation cover the modifications and variations of this invention 
provided that they come within the scope of the appended 
claims and their equivalents. 
What is claimed is: 
1. A package containing a single continuous running web 

of laminated material with the package comprising adjacent 
layers, where the laminated material comprises a layer of 
tissue laminated to a layer of particulate mixed with adhesive 
fibers laminated to a second layer of tissue, to form a sand 
wich, in which the Material Density in the package is more 
than 1.5 times the Density of the material after removing it 
from the package. 

2. The package according to claim 1 where the package is 
a roll, a festooned package, or a spool. 

3. A roll containing a continuous running web of laminated 
material comprising a layer of tissue laminated to a layer of 
particulate mixed with adhesive fibers laminated to a second 
layer of tissue to form a sandwich, in which the Material 
Density in the package is more than 3 times the Density of the 
material when it is removed from the package. 

4. The material according to claim 3 in which the Wind 
Layer Thickness is less than 0.3 mm. 

5. The material according to claim 3 in which the Wind 
Layer Thickness is less than 0.27 mm. 

6. The roil, according to claim3, which contains more than 
3000 lineal meters of material. 
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7. The festooned package according to claim 2 that con 
tains more than 2000 square meters. 

8. A method of making a laminate absorbent material, 
comprising the steps of 

providing a first moving Substrate comprising a cellulosic 
fibrous web: 

providing a Supply of adhesive material in the form of a 
curtain of adhesive fibers: 

providing a Supply of particulate absorbent material in the 
form of a curtain of particulate material; 

blending said curtain of particulate material with said cur 
tain of adhesive fibers above said first moving substrate 
at a distance of no more than about 2.5 centimeters above 
the moving Substrate to form a mixture of said particu 
late material and said adhesive fibers, and depositing 
said mixture on the moving Substrate, and 

providing a second Substrate comprising another cellulosic 
fibrous web, and placing the second Substrate on top of 
said mixture deposited on said first substrate to form a 
laminate; and 

applying pressure to said laminate, whereby said adhesive 
fibers bond said particulate material to said first and 
second Substrates while bonding said Substrates to each 
other to form said laminate absorbent material. 

9. A method of forming a laminate absorbent material in 
accordance with claim 8, including 

packaging said laminate absorbent structure by one of roll 
ing and festooning or spooling, whereby the packaged 
laminate absorbent structure exhibits a Material Density 
in the package greater than the Density of the laminate 
absorbent material removed from the package. 

10. A method of forming a laminate absorbent material in 
accordance with claim 9, wherein 

the Density Ratio of said Material Density in the package to 
the Density of the laminate absorbent material removed 
from the package is between about 1.5 and 5.0. 

11. A method of forming a laminate absorbent material in 
accordance with claim 9, wherein after storage in the pack 
age, the VDS value is increased by at least 3 Newtons com 
pared to the VDS of the material immediately prior to pack 
aging. 

12. A method of forming a laminate absorbent material in 
accordance with claim 8, including 

secondarily bonding said laminate by compaction, Subse 
quent to said pressure-applying step, to enhance resis 
tance of said laminate to delamination, including limit 
ing the pressure applied during said pressure-applying 
step to avoid crushing of said particulate absorbent 
material. 


