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(57) ABSTRACT 

A hot melt adhesive composition, comprising a blend of 
components including about 10% to about 40% by Weight of 

an elastomeric block copolymer, preferably styrene-iso 
prene-styrene (SIS) or styrene-butadiene-styrene (SBS), 
about 15% to about 70% by Weight of a ?rst midblock 
tackifying resin having a softening point of at least about 
110° C. and having an aromatic content of at least about 
1.5% by Weight; about 0 to 55% of second midblock 
tackifying resin, about 5% to about 35% by Weight of a 
plasticiZer; and about 0% to about 20% by Weight of an end 
block resin having a softening point loWer than 125° C.; 
Wherein the components total 100% by Weight of the com 
position, the viscosity of the composition is equal to or less 
than about 20,000 mPa.s at 120° C., and is applied at a 
temperature loWer that 150° C. and initial bond retention of 
the composition on elastic strands is at least about 60%. 
Also, the elastic modulus G' of the composition is higher 
than about 5000 Pa, the vicous modules G" is higher than 
about 50 Pa, and the tan delta value is between about 0.5 and 
about 60. Laminates, especially those used in disposable soft 
goods, and methods of making such laminates are also 
described. The adhesive composition and/or laminate may 
be used in making a variety of end products such as a 
disposable diaper, a sanitary napkin, a bed pad, a bandage, 
a surgical drape, a tape, a label, a plastic sheet, a nonWoven 
sheet, a paper sheet, a cardboard, a book, a ?lter, or a 
package. 
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LOW APPLICATION TEMPERATURE HOT MELT 
ADHESIVE 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to hot melt adhesives, 
and more particularly to a hot melt adhesive having loW 
viscosity and showing good cohesion level like high initial 
bond resistance that may be applied at relatively loW tem 
peratures for example for making elastic components such 
as laminates containing elastic strands for use in disposable 
diapers. 

[0002] The increasing complexity of manufactured goods, 
in particular disposable goods, also leads to major improve 
ments and developments in the hot melt adhesive industry. 
Hot melt adhesives are being used to bond a Wider variety 
of substrates, Within a broader adhesive application process 
WindoW, and for a large end-use portfolio. For example 
considering the diaper manufacturing industry, materials 
involved may be non-Woven materials, polymeric ?lms, and 
in general elastomeric components. These elastomeric com 
ponents can be used in products like diapers, in a form of 
strands, ?lms, nonWovens or any other continuous or dis 
crete form. 

[0003] Processability of hot melt adhesive is linked to 
their ability to be melted, and transported and/ or coated in a 
molten stage to the ?nal location Where the bond is required. 
Usually the molten adhesive is sprayed, or coated as a ?lm. 
Once cooled doWn, the adhesive needs to ful?ll multiple 
requirements, like bond strength measured by peel force or 
bond retention under or after mechanical stress, and under or 
after various thermal conditions. 

[0004] Typically hot melt adhesives can be based on 
polymers such as polyole?ns (ethylene- or propene-based 
polymers), or functionaliZed polyole?ns (ethylene or pro 
pene copolymers With oxygenated function containing 
monomers), or styrene block copolymers containing at least 
one rubbery phase, like SIS, or SBS. Styrene block copoly 
mers are of interest due to their dual characteristics, i.e. 
cohesion of the styrenic phase associated With the rubber 
behavior of another phase. Typical application temperatures 
are equal to or higher than 150° C. 

[0005] Combining parameters in the areas of a substrate’s 
nature, adhesive processability and a product’s end use 
requirements, there has been a steady trend in the industry 
to change and use more sophisticated substrate types, for 
technical or economical reasons. This can lead to the use of 

more sensitive substrate materials, in terms of mechanical, 
thermal, Weather or time resistance, With the need to not 
compromise any of the other attributes, i.e. the overall 
manufacturing process should remain of the same concept, 
and the end use of the item should be ful?lled in the same 
Way, or enhanced. For example in the diaper industry, typical 
application temperatures for elastic attachment Would be 
around 1630 C. Depending on the bonding performances 
required, hoWever, it may be higher. LoWering the applica 
tion temperature presents problems in terms of Wet-out, and 
most of the time 1500 C. Would be seen as a minimum 
temperature one can go to attach elastic parts onto the diaper 
structure. 

[0006] It is knoWn in the diaper industry that the use of 
heat sensitive substrates may cause problems if the adhesive 
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temperature is too high because the production line has to be 
stopped each time the substrate breaks or is damaged by the 
molten adhesive material (described as a “bum through” 
phenomenon) and Would need to be replaced or ?xed before 
starting the line again. This may also be the case With 
non-Woven substrates or With elastomeric components used 
in the diaper structure. Thus, a loWer application tempera 
ture of the hot melt adhesive Would be very helpful to avoid 
maintenance issues and doWntime on production lines. 

[0007] Another factor making it desirable to reduce the 
application temperatures of hot melt adhesives is that the 
diaper industry has been trying to use thinner gauge ?lms in 
order to decrease the overall diaper’s material Weight, and 
consequently the material cost. Over the years, this has been 
achieved With more or less success, depending on the 
dif?culty to keep both the manufacturing process and end 
use attributes the same. Heat distortion or deterioration of 
the ?lm or non-Woven substrates can occur easily When the 
hot adhesive material contacts the substrates’ surfaces. As a 
result, the functionality of the substrates in the end-use 
structure is affected in a Way that is not acceptable. Among 
other reasons to decrease the application temperature of the 
hot melt adhesives is the concern of saving some energy cost 
needed to heat the adhesive material, as Well as the need to 
enhance safety for the Workers on the production line to 
minimiZe potential burn haZards. 

[0008] Many references offer possible solutions to apply a 
hot melt adhesive material at loW temperature. LoWering 
material viscosity is very often seen as the only criterion to 
loWer the application temperature. Both lack of cohesion 
and incompatibility of composition ingredients, hoWever, 
have hindered solving this problem in the manner in Which 
the present invention proposes to solve the problem. 

[0009] It has to be noted that the phrase “loW application 
temperature hot melt adhesive” as used herein corresponds 
to the ability to apply the molten or deformable adhesive 
material at a relatively loW process temperature, or “appli 
cation temperature”, i.e. less than 1500 C., in order to build 
a bond betWeen tWo substrates. Sometimes prior art refer 
ences utiliZe the phrase “loW temperature” as a term to 
qualify adhesive materials presenting good mechanical and 
adhesive performances at loW temperatures into the ?nished 
good once the bonding process has been made. These loW 
temperatures are usually loWer than room temperature, but 
it is not the intent of the present invention to deal With this 
speci?c requirement. 

[0010] Adhesive application at loW temperature is rela 
tively easily achieved for speci?c applications or application 
domains Where there is no harsh cohesion required. 
Although focus could be put on Shear Adhesion Failure 
Temperature (SAFT) value, the aim of this test is more in 
de?ning a failure under a constantly increasing temperature 
than re?ecting the mechanical resistance of the bond over 
time. Many references exhibit interesting SAFT values that 
do not correlate With the ability of the adhesive materials to 
resist creep conditions over an extended period of more than 
feW minutes at elevated temperature. 

[0011] For example, US. Pat. No. 6,180,229 B1 is focused 
on the very narroW process engineering domain of a screen 
roller or an engraved roller to provide discontinuous coat 
ings of any Hot Melt Pressure Sensitive Adhesive 
(HMPSA). The application areas are feminine napkin, ban 
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dages, tapes, Where intended internal cohesion of the adhe 
sive does not need to be high, as the described formulae 
examples contain more than 30% of an oil. Using this 
amount of oil at the viscosity level claimed, i.e. less than 
5,000 mPa.s at 125° C., it is clear that this reference does not 
teach hoW to achieve a conventional elastic attachment at 
loW temperature. No mention is made about spraying the 
adhesive material at loW temperature on elastic strands and 
in-betWeen thin ?lm substrates in order to hold these elastic 
strands in place over time. 

[0012] EP 0 451 919 B1 and EP 0 451 920 also do not 
mention any potential for the adhesive materials to hold 
elastic strands in a diaper structure. Although they mention 
that maintaining adhesion in elastically demanding applica 
tions is generally the role of styrenic block copolymer based 
adhesives, there is no discussion in either of these references 
about hoW to achieve a conventional elastic attachment at 
loW application temperature. 

[0013] Us. Pat. No. 5,275,589 describes hoW to bond a 
polyole?nic ?lm to a non-Woven substrate to achieve the 
construction of What is knoWn in the diaper industry as a 
cloth-like back sheet. This reference describes a coating 
process With an adhesive containing substantially no oil. 
Even if the application temperature Was loW, the viscosity 
level of the examples described in this patent Would be very 
high and Would thus hinder any process Where the adhesive 
needed to be pumped and pushed through conventional 
components of a hot melt adhesive application device. 

[0014] Us. Pat. No. 6,465,557 B1 claims an adhesive that 
can be used at loW temperature. The potential uses for the 
adhesive set forth is the description is clearly remote from 
any higher cohesion demanding application, i.e. the adhe 
sive is stated to be useful for being applied to a release liner 
and transfer coated to a garment, for use in a feminine pad, 
panty shield, or diaper inserts. As such, these adhesives are 
pressure sensitive adhesives (PSA). 

[0015] EP 0 798 358 B1 is focused on bottle labeling 
applications, Where elevated temperature storage conditions 
and long open times are required. Again, this does not help 
to get bond retention in the Way needed for elastic attach 
ment in a diaper structure. 

[0016] Us. Pat. No. 6,818,093 B1 is very speci?c to 
construction applications in Which dermatologically-com 
patible coatings are present on substrates. This reference 
proposes an interesting Way to enhance the adhesion level of 
adhesives, as it is Well knoW that the dermatological com 
patible coating affects the surface nature of the substrates 
and the ageing effect of adhesive bonding. Although this 
reference mentions that hot melt adhesives for structural or 
elastic attachment are available on the market, it does not 
provide any solution to applying them at loW temperatures 
for elastic attachment. 

[0017] W0 97/ 10310 mentions adhesive systems that can 
be applied at temperatures as loW as 121 ° C., and having a 
very high diblock content in the polymer component. This is 
typical of non-cohesive systems in that the diblock structure 
provides a tendency for the adhesive material to creep upon 
ageing, due to temperature or mechanical stress. 

[0018] WO 00/78886A1 mentions applications at loW 
temperatures of 130° C. to 135° C. Unfortunately, applica 
tion results are exhibited only for spiral construction or 

Apr. 19, 2007 

bottle labeling, Which are non-demanding applications in 
terms of cohesion and bond retention, in contrast to the ones 
needed in an elastic attachment environment. A cohesive 
adhesive formula is shoWn in an example, but its viscosity 
level at 135° C. does not lead one to think this material can 
be easily applied at this temperature or beloW. 

[0019] Whenever the focus is to obtain cohesion for bond 
retention or creep resistance, for example for elastic attach 
ment in a diaper structure, the sophistication level into the 
adhesive formulation needed to achieve this goal is high, and 
systematically not reached in the Way this present invention 
presents it. For example, U.S. Pat. No. 6,180,229 B1 pro 
poses to coat adhesives at temperatures ranging from 90° C. 
to 140° C. It describes formula examples containing more 
than 30% of oil. Besides the fact that such amounts are not 
practical to maintain bond retention in a hot melt adhesive 
composition, it describes aromatic modi?ed resins having a 
softening point approximately equal to or loWer than 100° 
C., Which leads to poor cohesion levels, non-aromatic modi 
?ed resins having a softening point in a broad range of 
temperature (100 to 140° C.), Which lead to bad adhesion 
levels, and use of pure aromatic resins With softening points 
greater than about 100° C., Which is directionally opposite to 
the present invention. 

[0020] EP 0 451 919 B1 and EP 0 451 920 propose 
polymer structures to coat adhesive at temperature as loW as 
121° C. These references exhibit formulas With speci?c 
polymers that are present at a level of 25% or more in the 
formulation, With an oil content from 0 to 25%, preferably 
from 0 to 15%. These conditions are remote from loW 
viscosity products With the conditions the present invention 
proposes. No mention is made of the resin nature or soft 
ening point, except a general statement and examples that a 
95° C. softening point resin is usable, and only mentioning 
that resins With softening points of 80 to 115° C. could be 
used. 

[0021] WO 2004/035705 A2 covers the use of Waxes, 
speci?cally microcrystalline Waxes from 1 to 10%, to alloW 
the viscosity of the composition to be loWer than 10,000 
mPa.s at 120° C., and to alloW adhesive coating at beloW 
120° C. No speci?c description of formulas is reported, but 
comparisons are made betWeen compositions corresponding 
to different amounts and natures of Wax. The reference 
discusses various test methods, i.e. a speci?c cube ?oW test, 
aged peel test, and G' measurement Which do not teach hoW 
to properly achieve bond retention in a given application. 

[0022] WO 99/13016 presents a Way to enhance speci?c 
adhesion, using a fatty acid oil and/or a natural oil in a hot 
melt adhesive composition. This alloWs for a loWer appli 
cation temperature as loW as 100° C. to 130° C. This solution 
may not provide any economic advantage over current 
technology using conventional synthetic mineral oils, and 
does not teach hoW to make a hot melt composition that 
Would be adapted to creep resistance or bond retention in 
general, and elastic attachment into a diaper structure in 
particular. 

[0023] Us. Pat. No. 5,275,589 proposes to apply hot melt 
adhesive at around 107° C. With the speci?c feature of 
obtaining a non tacky coating. The adhesive contains sub 
stantially no oil. Moreover, it is shoWn in the examples that 
loW softening point resins are used to soften or make the 
polymer grades thinner. The targeted resin’s softening point 
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WindoW, obtained by mixing several resins together, is from 
25 to 50° C., Which again is not compatible With an adhesive 
material getting acceptable creep resistance performances in 
general. 

[0024] US. Pat. No. 6,465,557 B1 exhibits formulas 
Where oil content is very high, higher than 25% and some 
times higher than 30%. Resins exhibited in the examples 
have a softening point of around 100° C., Which prevents an 
acceptable bond retention of the adhesive bond at elevated 
temperature in the sense the present invention is shoWing it. 

[0025] US. Pat. No. 6,184,285 B1 describes an adhesive 
composition having acceptable bond performances both at 
loW and high testing temperatures. This uses a speci?c 
combination of polymer grades, and exhibits no high soft 
ening point resin, although it mentions that any conventional 
resin can be used. This reference does not focus speci?cally 
on solving creep resistance or bond retention issues. 

[0026] US 2005/0176867 A1 claims formulas that are 
applied at 135° C., With no relevant mention or preference 
according to the softening point level of the cited tackifying 
resins, both midblock resins and end-block resins, Which is 
a major characteristic of these ingredients to give cohesion 
to the ?nal adhesive bond. Preferred midblock tackifying 
resins are said to have a softening point higher that 250 C., 
Which is the majority of existing tackifying resins. Among a 
long description of conventional resins, mention is made of 
aliphatic petroleum hydrocarbon resins With softening 
points of from 70 to 135° C., Which again is a very general 
description. Mention is also made of alicyclic petroleum 
hydrocarbon resins, aliphatic/aromatic or cycloaliphatic/aro 
matic resins and hydrogenated derivatives, With no mention 
of the softening points. Also, mention is made of preferred 
mid-block tackifying resins like Wingtack 95, Hercures C, 
Eastotac H100R, EscoreZ 5600, all having a softening point 
around 100° C. No mention is made about the aromatic/ 
aliphatic nature of these resins, except that aliphatic ones are 
preferred. Concerning end-block tackifying resins, no men 
tion is made about the softening point range that Would be 
adequate to use. 

[0027] WO 97/10310 focuses on the use of diblock struc 
tures to provide the right level of adhesion, Without consid 
ering a speci?c and relevant domain for the tackifying 
resins’ chemistry. LoW to medium softening point mid-block 
resins are described, and no substantially aromatic resins are 
mentioned and none are exhibited. 

[0028] WO 00/78886A1 claims adhesive formulas Which 
all contain some additive like surfactants or polyether 
derivatives. Based on this peculiar feature, this reference 
does not bring any relevance to the present invention. 

[0029] WO 98/02498 claims the use of Wax materials to 
achieve loW application temperatures in packaging applica 
tions. Moreover, resins mentioned in the examples have 
softening points of 100° C. or beloW, Which does help With 
decreasing the viscosity of the adhesive, but not building 
enough cohesion in it. There is also some examples With a 
non aromatic 130° C.-softening point resin Which do not 
shoW anything different from the examples Where softening 
points are maintained at 100° C. or loWer. 

[0030] WO 2005/063914 A2 focuses on loW viscosity hot 
melt adhesive using SIBS polymer and also including 
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among other constituents mid-block tackifying resins, 
potentially having an aromatic character, and With softening 
point not higher than 95° C. 

[0031] US 6,818,093 B1 is very speci?c to construction 
applications in Which some dermatologically-compatible 
coatings are present on substrates. This reference exhibit 
examples of formulas containing either loW molecular 
Weight polymer like a diblock structure SI, or loW softening 
point mid-block resins. This interesting Way to decrease 
cohesion and viscosity of the formulation does not corre 
spond to What the present invention intends to do. 

[0032] EP 0 798 358 B1 is focused on bottle labeling 
applications and claims loW viscosity levels, and shoWs 
examples With high amounts of an oil plasticiZer. Resins 
shoWn in the examples have softening points of approxi 
mately 100° C. 

[0033] US. Pat. No. 5,266,394 and US. Pat. No. 5,143, 
968 mention the use of any tackifying resin having a 
softening point above 70 and beloW 150° C. They describe 
viscosity levels in the examples at 130° C., Where the 
tackifying resin has a melting point of approximately 100° 
C. 

[0034] EP 0900258 B1 is another reference describing 
some speci?c polymer features in a hot melt composition 
Where only a 100° C. softening point resin is used. Inter 
esting viscosity levels are reached at 130° C. but the 
compositions are outside of the domain the present inven 
tion. 

[0035] Numerous references claim the concept of apply 
ing an adhesive at loW temperature, With a certain lack of 
precision, ie they do not precisely de?ne the temperature 
domain, or they do not give a clear Way of hoW to practically 
achieve the loW temperature application. 

[0036] For example WO 98/02498 claims to achieve loW 
application temperatures in the packaging area, Which tem 
peratures are intended to be loWer than 150° C., but then also 
referred to be 135° C. and above. This is not suf?cient to 
teach hoW to build cohesion in the adhesive material While 
having a loW application temperature. 

[0037] US 2005/0176867 A1 claims formulas that are 
applied at 135° C. With the use of conventional hot melt 
adhesive raW materials, and also With the use of additives as 
ionomer resins, for example for elastic attachment applica 
tions. 135° C. is not a loW temperature for applying a hot 
melt adhesive, even for an adhesive based on thermoplastic 
elastomers like SIS, SBS and other polymers, as this tem 
perature is currently used in many applications, including 
diaper manufacturing. In this reference, it is also mentioned 
that applications at a temperature as loW as 93° C. can be 
achieved, but no description is given, even in the examples. 
In the examples, formulas are applied at 135° C., shoWing 
interesting creep resistance performances in elastic attach 
ment, although no good indication is provided about adhe 
sive add-on levels, as the Width of the adhesive patterns is 
not speci?ed. In the same examples, only Where ionomer 
resins are used, it is stated that these formulas can be applied 
at temperatures loWer than 135° C., but it is not shoWn, and 
it is further not shoWn that it could be done for elastic 
attachment. This reference is of no help in What the present 
invention intends to shoW, as it is mainly focused on the use 
of ionomer resin, and as it does not teach hoW to use hot melt 
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raW materials in conjunction With elastic attachment made 
effectively at application temperatures lower than 135° C., 
and With effectively good creep resistance performances. 

[0038] US. Pat. No. 6,465,557 B1 claims to run loW 
temperature applications With no real precision on the tem 
perature level achievable. The description of adhesive com 
position given in this reference does not alloW one to think 
about a relevant Way to get creep resistance from the bond 
With acceptable performances. 

[0039] US. Pat. No. 6,184,285 B1 claims speci?c adhe 
sive formulations that can be applied at about 135° C. or 
higher temperatures. Although it exhibits viscosity measure 
ments at temperatures as loW as 1000 C., it does not shoW 
that this loW level of temperature is achieved While applying 
the adhesive. 

[0040] EP 0734426B1 focuses on loW viscosity hot melt 
formulations but claims an application temperature of 150 to 
200° C. This is outside of the domain the present invention. 

[0041] WO 2005/063914 A2 claims loW viscosity hot melt 
adhesives, With viscosities at or loWer than 80,000 mPa.s at 
177° C. Moreover, casting a ?lm of adhesives materials in 
solvents is the method used for all the coating applications 
shoWn by this reference. No illustration of a potentially loW 
process temperature for applying the adhesive is depicted, or 
discussed. 

[0042] Aromatic resins, including pure monomer resins, 
are commonly used raW materials to formulate hot melt 
adhesives, those being PSA or not. The softening point of 
these materials is typically betWeen 5° C. and 160° C., and 
their presence in the formulas can be driven by the level of 
tack and of adhesion required, as Well as by the need to 
reinforce the styrenic phase of any styrenic block copolymer. 
Reinforcing resins help to provide a higher cohesion to the 
adhesive bond, at room temperature as Well as at elevated 
temperature. 

[0043] For example WO 97/19582 mentions the use of 
aromatic resins or pure monomer resins to reinforce the Tg 
of the styrene phase. This is very typical of the intent to use 
this kind of resin to enhance the level of cohesion of the 
adhesive material, With no emphasis on the level of viscosity 
that the presence of the resin is generating. Furthermore, 
there is typically no link With the need of applying the 
adhesives at loW temperature. In this reference, no teaching 
is exhibited to help understand hoW or Why loW viscosity 
products made this Way could be applied at loW temperature. 

[0044] WO 00/78886A1 mentions the use of Hercolite 
290, Which is a high softening point aromatic resin that helps 
to build cohesion into the adhesive material, as pure mono 
mer resins are knoWn for, but de?nitively does not help With 
loWering the application temperature. 

[0045] The same remark can be said ofUS 2005/0181207, 
WO 2005/0182183 A1, and WO 2005/0182194 A1. Each of 
these references claim compositions for elastic attachment, 
Which can use pure monomer resins of loW/medium to high 
softening points, and specify a process temperature of 143° 
C. to 163° C. to apply hot melt adhesives according to the 
invention. This is evidence that no link has been made 
betWeen loW application temperature and loW to medium 
softening point aromatic resins. 
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[0046] In US 2005/0176867 A1, aromatic resins, includ 
ing pure monomer resins, are mentioned as a potential 
component of the adhesive formulas. First, these resins, as 
conventional ingredients Widely used in typical hot melt 
formulation, are described in this reference in the same Way 
other conventional ingredients are described like polymers, 
mid-block tackifying resins, and Waxes, and no link is made 
to the fact that their presence is necessary or useful for their 
use in loW application temperature formulations. Then, 
When it comes to a preferred hot melt composition in the 
detailed description of the invention, the use of a end-block 
compatible resin is mentioned, but only expressly in con 
junction With the presence of an ionomer resin, from 0.1 to 
40%. Finally, no mention or preference is made for the 
softening point value of the cited tackifying resins, both 
mid-block resins and end-block resins. Softening point of 
such tackifying resins is an essential characteristic of these 
ingredients in regard to loW application temperature and is 
a key parameter for the present invention. These three last 
points shoW that the information disclosed in this reference 
is unable to teach one skilled in this art anything that Would 
bring any relevance to the present invention. 

[0047] None of the cited references claims any speci?c 
resin features based on composition, aromatic/aliphatic bal 
ance and softening point level to reach the right adhesion 
performances as described and claimed in the present inven 
tion. There is no relevance to be found in them according to 
the solution that the present invention has developed. 

SUMMARY OF THE INVENTION 

[0048] The present invention solves the very important 
requirement of having a hot melt adhesive applied at rela 
tively loW application temperature, ie under 150° C., using 
the same application techniques as currently used, like 
coating techniques and add-on levels, and providing the 
end-use application the same level of performances expected 
With the current technologies, ie high bond strength levels 
in term of creep resistance, peel force and in general bond 
retention With mechanical resistance and heat resistance. 
The present invention is based on a unique formulation 
using styrene block copolymers, particularly for elastic 
attachment into diaper structures. 

[0049] Various methods are conventionally used to coat a 
hot melt adhesive at fairly loW viscosity on a substrate. This 
can be made by roll coating or any printing type method, or 
by slot coating, by extrusion or by spray gun. Spray gun 
techniques are numerous and can be done With or Without 
assistance of compressed air that Would shape the adhesive 
spray, and consequently the adhesive pattern. The hot melt 
adhesive material is generally alloWed to melt in tanks, and 
then pumped through hoses to the ?nal coating spot on the 
substrates. For the present invention, preferred methods of 
applying the adhesive Would be by spray application, most 
preferably assisted by air. Among these techniques, the most 
common are spiral spray (Controlled FiberiZationTM by 
Nordson), SummitTM by Nordson, SureWrapTM by Nordson, 
OmegaTM by ITW, Curtain CoatingTM by Nordson and melt 
bloWn process. 

[0050] For the present invention, the temperature at Which 
the hot melt adhesive is applied should be beloW 150° C., so 
that the heat sensitive substrates Would not be damaged. 
Preferably, this temperature should be equal to or loWer than 
140° C., most preferably loWer than 135° C. 
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[0051] Also, the viscosity of the adhesive material needs 
to be generally lower than 20,000 mPa.s, more preferably 
lower than 15,000 mPa.s, most preferably lower than 12,000 
mPa.s measured at 120° C. An adhesive with such low 
viscosity is needed to be operated through standard hot melt 
adhesive equipment and to achieve the right pattern and 
consequently the right bonding performances at the appli 
cation temperature. 

[0052] The adhesive of the present invention can be used 
with any process of conventional or non-conventional elastic 
attachment technology as known in the state of the art. 

[0053] The adhesive of the present invention can be used 
with any application where various substrate materials are 
involved like non-woven materials, polymeric ?lms, and in 
general elastomeric components put in items like diapers, in 
the form of strands, ?lms, nonwovens or any other continu 
ous or discrete form. Any substrate material and any sub 
strate form could be used in any combination possible, the 
adhesive allowing to bond two or more substrates together. 
The substrates can be of multiple forms for example ?ber, 
?lm, thread, strip, ribbon, coating, foil, sheet, and band. The 
substrate can be of any known composition for example 
polyole?n, polyacrylic, polyester, polyvinyl chloride, poly 
styrene, cellulosic like wood, cardboard and paper, or made 
out of mineral compounds like concrete, glass or ceramics. 
The substrate’s mechanical behavior can be rigid, plastic or 
elastomeric. Among elastomeric material are various 
examples like natural or synthetic rubber, polyurethane 
based copolymers, polyether or polyester urethanes, block 
copolymers of styrene or of amides, or ole?nic copolymers. 
The above lists are not limitative or all-inclusive, but are 
only provided as common examples. In the present inven 
tion, various methods to process hot melt adhesives can be 
employed, linked to their ability to be melted, and trans 
ported and/ or coated or sprayed in a molten stage to the ?nal 
location where the bond is required. 

[0054] The adhesive of the present invention can also be 
used with any application where composites and disposable 
products are made with the help of bonding parts together 
with a hot melt adhesive used at a temperature lower than 
150° C., preferably equal to or lower than 140° C., most 
preferably lower than 135° C., while obtaining adequate 
cohesion from the adhesive bond to withstand mechanical 
stress at low, ambient or elevated temperature, in particular 
under creep conditions. Diaper, adult incontinence products, 
sanitary napkins and other absorbent disposable products are 
envisioned applications for the adhesive composition of the 
invention, as well as bed pads, absorbing pads, surgical 
drapes and other related medical or surgical devices. Con 
struction applications, structural applications or packaging 
applications, in particular disposable items packaging and 
food packaging, can also be applications where the inven 
tion is useful. The most speci?c application of the present 
hot melt adhesive is for elastic attachment, wherein the 
present invention allows bonding of elastic strands on ?lm 
substrates while applying the adhesive at a temperature 
lower than 150° C., preferably equal to or lower than 140° 
C., most preferably lower than 135° C. 

[0055] Good performance conditions for elastic attach 
ment in a diaper application is typically when the bond 
retention is either more than 60%, preferably more than 
70%, more preferably more than 75%, most preferably more 
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than 80% in a speci?c test described hereinafter when it is 
done within 2 days after adhesive has been applied on 
substrates (initial creep test), or more than 50%, preferably 
more than 60%, most preferably more than 70%, when it is 
done after a storage time of one week at 54° C. (one-week 
aged creep test). These tests are indicative of what level of 
adhesion and creep resistance (or bond retention) can be 
achieved by an adhesive. Because of economics involved in 
production and in material cost, preferred adhesive add-ons 
are lower than 18 gsm (grams of adhesive material per 
square meter of substrate covered by the adhesive material), 
more preferably equal to or lower than 15 gsm, and most 
preferably equal to or lower than 12 gsm. 

[0056] Performances of the adhesive can also be assessed 
by rheometry, with a temperature sweep in a frequency 
response analysis con?guration to measure loss (G") and 
storage (G') moduli. Speci?cally G' at 60° C. and the ratio 
(called tan delta) of G" over G' at 100° C. area relevant 
indication of the bond retention under creep conditions of 
the adhesive bond, and G" at 120° C. and again the ratio 
(called tan delta) of G" over G' at 100° C. are two parameters 
that can indicate if the adhesive material can be processed 
and coated at low temperature, lower than 150° C., prefer 
ably equal to or lower than 140° C., most preferably lower 
than 135° C. 

[0057] Among tackifying resins conventionally used in 
hot melt adhesive formulations, the present invention pro 
poses an innovative way to ful?ll the earlier described 
requirements. 

[0058] Indeed, using high softening point mid-block tacki 
fying resins provides the level of cohesion required to bond 
elastomeric materials, or to bond materials under mechani 
cal stress and/or under high temperature, while it does not 
hinder applying the hot melt adhesives at low temperatures. 
Surprisingly, high softening point (SP) tackifying resins, i.e. 
an SP equal to or higher than 11 0° C., preferably equal to 
or higher than 115° C., can be used in an adhesive that can 
then be applied with conventional techniques at a tempera 
ture lower than 150° C., preferably equal to or lower than 
140° C., more preferably lower than 135° C. Depending on 
the base polymer of the adhesive, the aromatic content of the 
resin also needs to be de?ned properly to ful?ll the above 
requirements. 

[0059] Another aspect of the present invention is the use 
of low to medium softening point aromatic tackifying resins 
in conjunction with high softening point mid-block resins. 
High softening point is de?ned herein as a softening point 
equal to or higher than 110° C., preferably equal to or higher 
than 115° C. Low to medium softening point is de?ned 
herein as a softening point below 125° C., preferably 
between 50 and 120° C., most preferably between 70 and 
115° C. Softening point of these aromatic resins is important 
to control both the molten viscosity at the application 
temperature and the level of adhesion of the adhesives. It is 
well known that addition of such aromatic resins affects the 
Tg of the styrenic phase of a styrene block copolymer (SBc), 
lowering it or increasing it. However, it has been surpris 
ingly seen in the present invention that this bene?t can be 
expressly useful for both lowering the application tempera 
ture of a hot melt adhesive formula and in particular, 
allowing an application temperature lower than 150° C., 
preferably equal to or lower than 140° C., most preferably 
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lower than 135° C., and also for getting a high level of bond 
retention, in conjunction With the use of a mid-block tacki 
fying resin having a softening point high enough for the 
adhesive bond to Withstand mechanical stress like creep 
effect, potentially at loW, ambient or elevated temperature. 

[0060] Accordingly, the present invention provides a hot 
melt adhesive composition, comprising a blend of the fol 
loWing components: 

[0061] about 10% to about 40%, preferably about 10% to 
about 25%, and most preferably about 12% to about 24%, by 
Weight, of an elastomeric block copolymer having a struc 
ture represented by A-B, A-B-A, A-(B-A)n-B, or (A-B)n-Y 
WhereinA comprises a polyvinyl aromatic block having a Tg 
higher than 80° C., B comprises a rubbery midblock having 
a Tg loWer than —10° C., Y comprises a multivalent com 
pound, and n is an integer of at least 3; 

[0062] about 15% to about 70%, preferably about 40% to 
about 65%, and most preferably about 50% to about 62%, by 
Weight, of a ?rst midblock tackifying resin having a soft 
ening point of at least about 1100 C. and having an aromatic 
content of at least about 1.5% by Weight; 

[0063] 
[0064] about 5% to about 35%, preferably greater than 
about 14% more preferably greater than about 16% and most 
preferably greater than about 18%, by Weight, of a plasti 
ciZer; and 

[0065] about 0% to about 20% by Weight of an end block 
resin having a softening point loWer than 125° C.; 

about 0 to 55% of second midblock tacki?ng resin, 

[0066] Wherein the components total 100% by Weight of 
the composition, the viscosity of the composition is equal to 
or less than about 20,000 mPa.s at 120° C., and is applied at 
a temperature loWer than 150° C., and initial bond retention 
of the composition on elastic strands is at least about 60%. 

[0067] Preferably, the block copolymer is selected from 
SB, SBS, SIS, SIBS, SEBS, SEP, SEPS, SBBS, SEEPS, and 
blends thereof, and is most preferably SIS, SBS, or a mixture 
of SIS and SBS block copolymers. 

[0068] In a particularly preferred embodiment, the viscos 
ity of the hot melt adhesive composition of the present 
invention is equal to or less than about 20,000 mPa.s at 120° 
C., and the composition is applied at a temperature loWer 
than 150° C., and the composition has an elastic modulus G' 
at 60° C. higher than 5000 Pa, preferably higher than 6000 
Pa, and a viscous modulus G" at 120° C. higher than about 
50 Pa, preferably betWeen 50 Pa and 500 Pa, and a tan delta 
value at 100° C. betWeen 0.5 and 60, preferably betWeen 1 
and 50, more preferably betWeen 2 and 30. 

[0069] The present invention also provides a laminate 
comprising a ?rst layer of nonWoven material, a second 
layer of nonWoven material, and one or a plurality of 
elastomeric substrates, disposed betWeen said ?rst and sec 
ond nonWoven layers, bonded together With the adhesive 
composition. 

[0070] The laminate may also comprise a ?rst layer of 
nonWoven material, a second layer of ?lm material, and one 
or a plurality of elastomeric substrates disposed betWeen 
said ?rst and second layers, bonded together With the 
adhesive composition. The ?lm material may comprise a 
polyethylene ?lm, a polypropylene ?lm, an ethylene-propy 
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lene copolymer ?lm or a cloth-like coated ?lm material, and 
the elastomeric substrate is preferably a plurality of elastic 
strands. 

[0071] The laminate may further comprise a ?rst layer of 
nonWoven material bonded to a second layer of ?lm material 
With the adhesive composition, and Without any elastomeric 
substrate therebetWeen. 

[0072] The adhesive composition and/or laminate of the 
present invention may be used in making a variety of end 
products. Examples include a disposable diaper, a sanitary 
napkin, a bed pad, a bandage, a surgical drape, a tape, a 
label, a plastic sheet, a nonWoven sheet, a paper sheet, a 
cardboard, a book, a ?lter, or a package. 

[0073] In yet another aspect, the present invention pro 
vides a method of making laminate comprising the steps of: 
feeding a ?rst substrate in a ?rst direction; feeding a second 
substrate spaced from said ?rst substrate in said ?rst direc 
tion; applying the adhesive composition to one or both of 
said substrates; and composes said substrates together to 
form the laminate. 

[0074] When an elastomeric laminate is desired, the 
method includes the additional steps of feeding one or a 
plurality of elastomeric substrate or substrates betWeen said 
?rst and second substrates in said ?rst direction, said elas 
tomeric substrates are stretched before, during or after 
adhesive application; and applying the adhesive composi 
tion to either said elastomeric substrate or substrates or one 
or both of said substrates before comprising the substrates 
together. The elastomeric substrate is preferably a plurality 
of elastic strands each stretched up to 500% from their initial 
relaxed state. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0075] FIG. 1 is a graph illustrating the percentage of 
aromaticity of the high softening point resin fraction as a 
function of the high SP resin fraction into the total quantity 
of tackifying resin; and 

[0076] FIG. 2 is a graph illustrating the softening point of 
the high softening point resin fraction as a function of the 
high SP resin fraction into the total quantity of tackifying 
resin. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0077] A tackifying resin, as de?ned in the present 
description can be a molecule or a macro-molecule, gener 
ally a chemical compound or a fairly loW molecular Weight 
polymer, compared to common polymers, from a natural 
source or from a chemical process or combination thereof 
that in general enhances the adhesion of a ?nal hot melt 
adhesive composition. The use of tackifying resins to impart 
adhesion needs to be assessed by using the same process 
conditions When applying the adhesive, in order to compare 
different resins to each other. 

[0078] Most common tackifying resins are obtained by 
polymeriZing C5 or C9 streams from a petroleum feedstock, 
or combinations of them together or With other monomers, 
from natural sources or resulting from any chemical process. 
Tackifying resins from the C5 streams are called aliphatic 
resins, While those from the C9 stream or from pure mono 
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mers of C9 or C10 con?guration or from derivatives or 
mixtures thereof are called aromatic resins. The C5 stream 
can be composed of linear or cyclic monomers, or combi 
nations thereof. Also, an aliphatic resin can be obtained by 
hydrogenation of a polymerized aromatic feedstock. Hydro 
genation can also be partial, so that part of the monomers 
keep their aromatic function into the polymer chain, While 
some become aliphatic. Any combination can be made in 
terms of monomer composition and hydrogenation process, 
in order to have aliphatic or aromatic resins, or to have any 
incremental point betWeen a substantially aliphatic and a 
substantially aromatic tackifying resin. Also, an aromatic 
modi?ed aliphatic resin is a term that encompasses both 
cases When some quantity of C9 monomers are polymerized 
With a major part of C5 monomers, or When a C9 stream is 
polymeriZed, then hydrogenated in a Way that most of the 
monomer aromatic functions become aliphatic. Similarly, 
one Would use the term aliphatic-modi?ed aromatic resin 
When appropriate. Other types of monomers can enter into 
the composition of such resin’s polymeric chain. Resins like 
terpene-based polymers, for example styrenated terpene 
resins, are part of the general description referred to herein 
as hydrocarbon resins, although terpenic monomers are not 
from petroleum derivatives but from natural sources. Rosin 
derivatives can be encompassed by the present resin descrip 
tion if one considers their aromatic character measured by a 
solvent cloud point test method called MMAP that Would 
make them similar or at least comparable to an aromatic 
modi?ed aliphatic resin. At last, a tackifying resin made 
substantially out of aromatic monomers can be called an 
aromatic resin or an end-block resin, as it Would be com 
patible With end-blocks usually made of styrenic or aromatic 
compounds. Otherwise, the resin Would be called a mid 
block resin, as compatibility is usually high When the 
mid-block is made of a rubber aliphatic compound because 
the mid-block usually composes the main part in Weight of 
the adhesive. In the folloWing description, Whenever refer 
ence is made to a tackifying resin With no precision about its 
nature, it Would mean a mid-block tackifying resin. 

[0079] A material’s softening point (SP) is de?ned in the 
present description by the ring and ball test methodASTM-E 
28-99, and aromatic character or aromatic content is de?ned 
either by the ratio in percent of hydrogen protons involved 
in an aromatic bond in the polymer chain, measured by 
standard 1H NMR analytical method, after dissolution for 
example in deuterium chloroform, or by a solvent cloud 
point test method called MMAP described in EP 0 802 251 
A1. In the cloud point method, the temperature at Which 
turbidity occurs is the cloud point value, When the resin is 
dissolved in a speci?c solvent. The loWer the cloud point 
value, the more aromatic character the resin presents, rela 
tive to the chemistry of the resin. Usually, the percentage of 
aromatic protons is less than 0.5% for aliphatic resins, and 
is usually higher than 40% for aromatic resins. Any resin 
having an aromatic proton percent betWeen 0.5% and 40% 
Would be called either an aromatic-modi?ed aliphatic tacki 
fying resin or an aliphatic-modi?ed aromatic tackifying 
resin, and Would be considered as a mid-block tackifying 
resin. 

[0080] The mid-block tackifying resin ingredient in the 
present composition may be incorporated entirely from a 
single resin grade, or may comprise a blend or mixture of 
tWo or more resins. The mid-block tackifying resins are 
preferably selected from aliphatic hydrocarbon resins and 
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their hydrogenated derivatives like Eastotac H-130 available 
from Eastman Chemical, hydrogenated cycloaliphatic 
hydrocarbon resins like EscoreZ 5415 available from Exxon 
Mobil Chemical, aromatic modi?ed aliphatic or hydroge 
nated cycloaliphatic resins like EscoreZ 5615 available from 
Exxon Mobil Chemical, aliphatic modi?ed aromatic resins 
like Norsolene M1100 available from Sartomer-Cray Valley, 
partially or fully hydrogenated aromatic hydrocarbon resins 
like Regalite S7125 available from Eastman Chemical, 
polyterpene and styrenated polyterpene resins like Sylvares 
ZT 115 available from AriZona Chemical. The mid-block 
tackifying resins are more preferably selected from hydro 
genated cycloaliphatic hydrocarbon resins, aromatic modi 
?ed hydrogenated cycloaliphatic resins, aliphatic modi?ed 
aromatic resins, partially or fully hydrogenated aromatic 
hydrocarbon resins, polyterpene and styrenated polyterpene 
resins. The mid-block tackifying resins are most preferably 
selected from aromatic modi?ed hydrogenated 
cycloaliphatic resins, and partially hydrogenated aromatic 
hydrocarbon resins. The amount of resin used depends on 
the desired formulation and end use, but should be from 
about 15% to about 70%, preferably from about 40% to 
about 65%, and most preferably from about 50% to about 
62%, by Weight. 

[0081] Any type of elastomeric block copolymer can be 
used in a hot melt adhesive formula according to the present 
invention, and may be incorporated into the composition in 
amounts of from about 10% to about 40% by Weight, 
preferably from about 10% to about 25% by Weight, and 
most preferably from about 12% to about 24% by Weight. 
Among the useful elastomeric block copolymers are those 
having structure A-B, A-B-A, A-(B-A)n-B, or (A-B)n-Y 
WhereinA comprises a polyvinyl aromatic block having a Tg 
higher than 800 C., B comprises a rubbery midblock having 
a Tg loWer than —100 C., Y comprises a multivalent com 
pound, and n is an integer of at least 3. Examples of these 
latter block copolymers conventionally used in hot melt 
adhesive compositions are styrenic block copolymers (SBc) 
and include styrene-butadiene (SB), styrene-butadiene-sty 
rene (SBS), styrene-isoprene-styrene (SIS), styrene-iso 
prene (SI), styrene-isoprene-butadiene-styrene (SIBS), sty 
rene-ethylene-butylene-styrene (SEBS), styrene-ethylene 
butylene (SEB) styrene-ethylene propylene-styrene (SEPS) 
and styrene-ethylene propylene (SEP) and styrene-ethylene 
ethylene-propylene-styrene (SEEPS or hydrogenated SIBS). 
While the total styrene content of the polymers can be as 
much as 51 Wt-% of the polymer, and since the polymers can 
have more than tWo A blocks for optimal performance, the 
total A block should be less than or equal to about 45 Wt-% 
of the polymers, and, most preferably, is less than or equal 
to35 Wt-% of the polymer. In an S-B-S (styrene-butadience 
styrene) copolymer, the preferred molecule Weight is about 
50,000 to 120,000, and the preferred styrene content is about 
20 to 45 Wt-%. In an S-I-S (styrene-isoprene-styrene) 
copolymer, the preferred molecular Weight is about 100,000 
to 200,000 and the preferred styrene content is about 14-35 
Wt-%. Hydrogenating the butadiene midblocks produces 
rubbery midblocks that are typically converted to ethylene 
butylene midblocks. Such block copolymers are available 
for example from Kraton Polymers, Polimeri Europa, Total 
Petrochemicals, Dexco, and Kuraray. Multiblock or tapered 
block copolymers (the A-(B-A)n-B type) are available from 
Firestone. Block copolymers structures can contain any 
acrylic monomers or acrylic phase in general, either pre 
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senting a high Tg like methyl methacrylate, or having an 
elastomeric behavior like butyl acrylate. Also, the polymer 
fraction of the hot melt adhesive can contain one or more 
other phases, can contain more than one structure or can 

contain other polymers like copolymers of ethene, propene 
or other ole?nic monomer, or like copolymerization of 
acrylic monomers. These additional polymers can be 
homopolymers, or copolymers and can be potentially modi 
?ed by any during- or after-polymerization modi?cation like 
grafting or chain-scission. Blends of various polymers may 
also be employed so long as the composition retains the 
desired viscosity, creep resistance and loW temperature 
application characteristics of the present invention. 

[0082] Hot melt adhesive formulas according to the 
present invention also contain about 5% to about 35%, 
preferably about 14% to about 35%, more preferably about 
16% to about 35%, and most preferably about 18% to about 
35%, by Weight, of any plasticizer. A suitable plasticizer may 
be selected from the group Which not only includes the usual 
plasticizing oils, such as mineral oil, but also ole?n oligo 
mers and loW molecular Weight polymers, glycol benzoates, 
as Well as vegetable and animal oil and derivatives of such 
oils. The petroleum-derived oils that may be employed are 
relatively high boiling temperature materials containing 
only a minor proportion of aromatic hydrocarbons. In this 
regard, the aromatic hydrocarbons should preferably be less 
than 30%, and more particularly less than 15%, by Weight, 
of the oil. Altemately, the oil may be totally non-aromatic. 
The oligomers may be polypropylenes, polybutenes, hydro 
genated polyisoprene, hydrogenated butadiene, or the like 
having average molecular Weights betWeen about 100 and 
about 10,000 g/mol. Suitable vegetable and animal oils 
include glycerol esters of the usual fatty acids and polymer 
ization products thereof. Other plasticizers may be used 
provided they have suitable compatibility. Ny?ex 222B, a 
naphtenic mineral oil manufactured by Nynas Corporation, 
has also been found to be an appropriate plasticizer. As Will 
be appreciated, plasticizers have typically been employed to 
loWer the viscosity of the overall adhesive composition 
Without substantially decreasing the adhesive strength and/ 
or the service temperature of the adhesive. The choice of 
plasticizer can be useful in formulation for speci?c end uses 
(such as Wet strength core applications). Because of eco 
nomics involved in production and in material cost, as 
plasticizers are usually of loWer cost than other materials 
involved in the formulation like polymers and tackifying 
resins, the amount of plasticizer in the adhesive should be 
about 5% to about 35% by Weight, preferably higher than 
about 14% in Weight, more preferably higher than about 
16%, and most preferably higher than about 18%. 

[0083] Waxes can also be used in the adhesive composi 
tion, and are used to reduce the melt viscosity of the hot melt 
construction adhesives Without appreciably decreasing their 
adhesive bonding characteristics. These Waxes also are used 
to reduce the open time of the composition without affecting 
the temperature performance. 

[0084] The Wax material component of the adhesive is 
optional but When included may comprise up to about 25% 
by Weight of the adhesive composition. 

[0085] Among the useful Wax materials are: 

[0086] (1) LoW molecular Weight, that is, 100-6000 g/mol, 
polyethylene having a hardness value, as determined by 

Apr. 19, 2007 

ASTM method D-1321, of from about 0.1 to 120 and ASTM 
softening points of from about 66° C. to 120° C.; 

[0087] (2) Petroleum Waxes such as paraf?n Wax having a 
melting point of from about 130° to 170° F. and microcrys 
talline Wax having a melting point of from about 135° to 
200° F., the latter melting points being determined by ASTM 
method D127-60; 

[0088] (3) atactic polypropylene having a Ring and Ball 
softening point of from about 120° to 160° C.; 

[0089] (4) metallocene catalyzed propylene-based Wax 
like those commercialized by Clariant under the name 
“Licocene”. 

[0090] (5) metallocene catalyzed Wax or single-site cata 
lyzed Wax like for example those described in Us. Pat. Nos. 
4,914,253, 6,319,979 or WO 97/33921 or WO 98/03603. 

[0091] (6) synthetic Waxes made by polymerizing carbon 
monoxide and hydrogen such as Fischer-Tropsch Wax; and 

[0092] (7) polyole?n Waxes. As used herein, the term 
“polyole?n Wax” refers to those polymeric or long-chain 
entities comprised of ole?nic monomer units. These mate 
rials are commercially available from Eastman Chemical 
Co. under the trade name “Epolene.” The materials Which 
are preferred to use in the compositions of the present 
invention have a Ring and Ball softening point of 200° F. to 
350° F. As should be understood, each of these Waxes is 
solid at room temperature. Other useful substances include 
hydrogenated animal, ?sh and vegetable fats and oils such as 
hydrogenated talloW, lard, soy oil, cottonseed oil, castor oil, 
menhadin oil, cod liver oil, etc., and Which are solid at 
ambient temperature by virtue of their being hydrogenated, 
have also been found to be useful With respect to functioning 
as a Wax material equivalent. These hydrogenated materials 
are often referred to in the adhesives industry as “animal or 
vegetable Waxes”. 

[0093] The preferred Wax material is a para?in Wax having 
a melting point of 60° C. to 70° C., a hard Wax such as 
Para?int H1 commercialized by Sasol-Schuman, or Bareco 
PX 100 commercialized by Bareco, those hard Waxes having 
a hardness dmm at 23° C. of about 2 dm or less and a 
melting point of 75° C. to 120° C., or blends of a paraf?n 
Wax and a hard Wax. The preferred hard Wax has a melting 
point loWer than 95° C. The term “hard Wax” refers to any 
loW molecular Weight, highly crystalline ethylene-based 
polymer. 

[0094] The adhesive also typically includes a stabilizer or 
antioxidant. The stabilizers Which are useful in the hot melt 
adhesive compositions of the present invention are incorpo 
rated to help protect the polymers noted above, and thereby 
the total adhesive system, from the effects of thermal and 
oxidative degradation Which normally occurs during the 
manufacture and application of the adhesive as Well as in the 
ordinary exposure of the ?nal product to the ambient envi 
ronment. Such degradation is usually manifested by a dete 
rioration in the appearance, physical properties and perfor 
mance characteristics of the adhesive. A particularly 
preferred antioxidant is lrganox 1010, a tetrakis(methyl 
ene(3,5-di-teri-butyl-4-hydroxyhydrocinnamate))methane 
manufactured by Ciba-Geigy. Among the applicable stabi 
lizers are high molecular Weight hindered phenols and 
multifunctional phenols, such as sulfur and phosphorus 
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containing phenols. Hindered phenols are Well known to 
those skilled in the art and may be characterized as phenolic 
compounds Which also contain sterically bulky radicals in 
close proximity to the phenolic hydroxyl group thereof. In 
particular, tertiary butyl groups generally are substituted 
onto the benzene ring in at least one of the ortho positions 
relative to the phenolic hydroxyl group. The presence of 
these sterically bulky substituted radicals in the vicinity of 
the hydroxyl group serves to retard its stretching frequency 
and correspondingly, its reactivity; this steric hindrance thus 
providing the phenolic compound With its stabilizing prop 
erties. Representative hindered phenols include: 

[0095] 1,3,5-trimethyl-2,4,6-tris(3-5-di-tert-butyl-4-hy 
droxybenzyl) benzene; 
[0096] pentaerythritol 
droxyphenyl) propionate; 

[0097] n-octadecyl-3(3,5-ditert-butyl-4-hydroxyphenyl) 
propionate; 

tetrakis-3(3 ,5 -di-tert-butyl-4 -hy 

[0098] 4,4'-methylenebis(4 -methyl-6-tert butylphenol); 

[0099] 4,4'-thiobis(6-tert-butyl-o-cresol); 
[01 00] 2,6-di-tert-butylphenol; 

[01 6-(4 -hydroxyphenoxy)-2,4-bis(n-ocytlthio)-1 ,3 ,5 - 
tr1az1ne; 

[01 02] 2,4,6-tris(4 -hydroxy-3 ,5 -di-tert-butyl-phenoxy)-1, 
3 ,5 -triazine; 

[01 03] di-n-octadecyl-3 ,5 -di-tert-butyl-4 -hydroxyben 
zylpho sphonate; 

[01 04] 2-(n-octylthio)ethyl-3 ,5 -di-tert-butyl-4 -hydroxy 
benzoate; and 

[0105] sorbitol 
nyl) propionate. 

hexa-(3,3,5-di-tert-butyl-4-hydroxy-phe 

[0106] The performance of these stabilizers may be further 
enhanced by utilizing, in conjunction thereWith; (1) syner 
gists such as, for example, as thiodipropionate esters and 
phosphites; and (2) chelating agents and metal deactivators 
as, for example, ethylenediaminetetraacetic acid, salts 
thereof, and disalicylalpropylenediimine. 

[0107] The adhesive composition useful in the method of 
the present invention may be produced using any of the 
techniques knoWn in the art. Arepresentative example of the 
procedure involves placing all of the substances, in a jack 
eted mixing kettle, and preferably in a jacketed heavy duty 
mixer of the Baker-Perkins or Day type, and Which is 
equipped With rotors, and thereafter raising the temperature 
ofthis mixture to a range of 120° C. to 177° C. It should be 
understood that the precise temperature to be used in this 
step Would depend on the melting point of the particular 
ingredients. The resulting adhesive composition is agitated 
until the polymers completely dissolve. A vacuum is then 
applied to remove any entrapped air. 

[0108] Optional additives may be incorporated into the 
adhesive composition in order to modify particular physical 
properties. These additives may include colorants, such as 
titanium dioxide and ?llers such as talc and clay, crosslink 
ing agents, nucleating agents, reactive compounds, ?re 
retardant mineral or organic agents, as Well as ultraviolet 
light (UV) absorbing agents and UV ?uorescing agents. 
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[0109] Among the existing tackifying resins, a preference 
is made in the present invention for polymerized ones, as the 
balance betWeen aromatic and aliphatic character is easier to 
get from choosing monomers or adjusting hydrogenation 
process conditions. The softening point value is also easier 
to determine by adjusting the length of the resin’s polymeric 
chain once the monomers have been selected. 

[0110] In the adhesive of the present invention, tackifying 
resins that have softening points equal or higher than 110° 
C., preferably equal to or higher than 115° C., should be 
incorporated into the formulation. At least part of the total 
tackifying resin amount incorporated into the formulation 
should have this level of softening point. This high softening 
point tackifying resin fraction can be comprised of one resin 
grade, or a blend/combination of different resins. 

[0111] In SIS-based hot melt adhesives, the high softening 
point resin fraction should also have a minimum level of 
aromaticity, to alloW the adhesive to ful?ll all the require 
ments in term of processability and adhesion performances. 
The minimum of aromaticity needed is 1.5%, preferably 2% 
of the protons to be of aromatic nature. In a more preferred 
option, this minimum should be correlated to the actual 
amount of the resin fraction Which has a SP above 110° C. 
This correlation may be expressed by the folloWing formula: 

Where y is the aromaticity content in % of aromatic protons, 
and Where x is the resin fraction of softening point equal to 
or greater than 110° C., preferably equal to or 115° C. For 
example, the resin fraction (having a softening point of at 
least 110° C.) that Would be 10% aromatic should represent 
at least 0.5 of the total mid-block tackifying resin quantity 
in the adhesive, according to the present invention. 

[0112] Whenever one Would use a rosin derivated tacki 
fying resin, MMAP cloud point method should be used to 
characterize it, and compare it to the MMAP value of 
partially hydrogenated aromatic hydrocarbon tackifying res 
ins, so that one can give a theoretical but relevant aroma 
ticity content of this rosin derivated resin that should be 
considered for the correlation cited above. In any case, the 
aromaticity content of the highest softening point resin 
(softening point higher than 110° C.) should be equal or 
higher than about 1%, preferably higher than 1.5%, more 
preferably higher than 2%. 

[0113] Simultaneously, in SIS-based adhesives, the high 
softening point resin fraction should have a softening point 
high enough to Withstand mechanical stress under a Wide 
range of temperature, especially elevated temperature due to 
Weather conditions. It has been found that the adhesive 
should contain a resin With a softening point equal to or 
above 110° C., preferably 115° C., and more preferably the 
softening point should folloW the correlation: 

Where z is the actual softening point of the resin fraction 
Which softening point is above 110° C., preferably equal to 
or above 115° C., and Where x is the resin fraction of 
softening point equal to or greater than 110° C., preferably 
equal to or greater than 115° C. 

[0114] For example, the resin fraction that Would have a 
softening point of 120° C. should represent at least 0.44 of 
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the total mid-block tackifying resin quantity in the adhesive, 
according to the present invention. 

[0115] For SIS-based adhesives, in the graph FIG. 2, the 
softening point of the highest softening point resin should be 
higher than 110° C., preferably higher than 115° C., and 
more preferably should correspond to points in FIG. 2 that 
are in the right upper corner de?ned by the tWo straight lines, 
i.e. about and to the right of the lines. 

[0116] For SIS-based adhesives, in the graph FIG. 1, the 
aromaticity content of the highest softening point resin 
should be equal or higher than about 1%, preferably equal or 
higher than 2%, and preferably be de?ned by points in FIG. 
1 that are to the right side of the straight line. 

[0117] It should be noted that the data points plotted in 
FIGS. 1 and 2 represent adhesive compositions in the 
Examples herein. In other Words, for example, in FIG. 1 the 
data point labeled 3-c is the adhesive composition of 
Example 3 Which composition is shoWn in Table 3a. 

[0118] In SBS-containing adhesives, the tackifying resin 
in the adhesive should have a softening point high enough to 
Withstand mechanical stress under a Wide range of tempera 
ture, especially elevated temperature due to Weather condi 
tions during shipping and storage periods. At least a fraction 
of the resin total quantity should have a softening point high 
enough to ful?ll these requirements. It has been found that 
adhesion performances can be achieved When at least 0.5 of 
the resin fraction has a softening point equal to or higher 
than 110° C., preferably equal to or higher than 115° C. 

[0119] In another embodiment, the adhesive formula may 
contain a suf?ciently loW softening point substantially fully 
aromatic resin. The aromatic or substantially fully aromatic 
resin should have softening point equal to or below 1250 C., 
preferably equal to or beloW 115° C., and more preferably 
equal to or below 1000 C. Preferably, this substantially fully 
aromatic resin Will be made of pure monomer polymeriza 
tion of styrene, alpha-methyl styrene, toluene, indene mono 
mers or similar monomers, or derivatives, or mixtures 
thereof. Preferably, styrene and/ or alpha-methyl-styrene 
and/or vinyl-toluene monomers are among the monomer 
composition of the pure monomer resin. Quantity of this 
resin should be under 20% in the adhesive composition, 
preferably betWeen 2% to 15%, more preferably 4% to 12%, 
and most preferably 6% to 10%. Speci?cally for this 
embodiment of the present invention, the highest softening 
point mid-block resin should be at least 25% of the tacki 
fying resin fraction, and the this highest SP should be equal 
or higher than 110° C., preferably equal or higher than 115° 
C. 

[0120] Various methods are conventionally used to coat a 
hot melt adhesive at fairly loW viscosity on a substrate. This 
can be made by roll coating or any printing type method, or 
by slot coating, by extrusion or by spray gun. Spray gun 
techniques are numerous and can be done With or Without 
assistance of compressed air that Would shape the adhesive 
spray, and consequently the adhesive pattern. The hot melt 
adhesive material is generally alloWed to melt in tanks, and 
then pumped through hoses to the ?nal coating spot on the 
substrates. 

[0121] For the present invention, preferred methods of 
applying the adhesive Would be by spray application, most 
preferably assisted by air. Among these techniques, the most 
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common are spiral spray (Controlled FiberiZationTM by 
Nordson), SummitTM by Nordson, SureWrapTM by Nordson, 
OmegaTM by ITW, Curtain CoatingTM by Nordson and melt 
bloWn process. For the present invention, the temperature at 
Which the hot melt adhesive is applied should be beloW 150° 
C., so that the heat sensitive substrates Will not be damaged. 
Preferably, this temperature should be equal to or loWer than 
140° C., most preferably loWer than 135° C. 

[0122] The viscosity of the adhesive material needs to be 
generally loWer than 20,000 mPa.s, more preferably loWer 
than 15,000 mPa.s, most preferably loWer than 12,000 mPa.s 
at the application temperature in order to achieve the right 
pattern and consequently the right bonding performances. 
Line speed, add-on levels as Well as open time, set time, 
compression forces and compression time are also process 
control parameters. 

[0123] Taking the example of bonding elastic strands in 
the environment of a diaper manufacturing process, typical 
conditions are very stringent regarding the adhesive fea 
tures. The adhesive is typically sprayed either on a poly 
meric ?lm (usually ethylene based or propylene based under 
40 gsm of basis Weight), or on elastic strands stretched at up 
to about 500% from their initial relaxed state, and preferably 
at about 300% elongation. Film and elastic strands are put in 
contact together, before, during or after the adhesive spray. 
The ?lm together With the stretched elastic strands are then 
laminated to a non-Woven Web of loW basis Weight (under 50 
gsm). In fact, the primary substrate can also be a non-Woven 
Web, and can be the same as the secondary Web substrate, 
When this Web is simply sprayed With adhesive and then 
folded over the elastic strands. Plastic ?lms can have various 
features like breathability, color, printing, stretchiness, 
embossing, or surface treatments, for example to favor 
adhesion from adhesives or inks. Elastic strands can be made 
of natural or synthetic rubber, of specialty polyurethane 
formulations, and can be in a strip form, or in a multi?lament 
form. More speci?cally elastic strands for diaper construc 
tion are usually made of polyester polyurethane micro?la 
ments bonded together to get the right elastomeric strength, 
like LycraTM or Lycra XATM from Invista, or narroW bands 
made of natural or synthetic rubber narroW bands like 
Full?exTM, from Ful?ex Elastomerics. 

[0124] Line speeds can be as high as 700 feet per minute 
or higher, open times are typically around 0.2 second, and 
can be considered to be the same as compression time. Set 
time is considered as immediate or negligible, as compres 
sion into nip rolls is usually helping the adhesive material to 
set. Add-on levels vary according to applications and to the 
required level of bond strength, from a feW gsm of adhesive, 
on a localiZed area Where the elastic strands need to be 
bonded. The viscosity of the adhesives of the present inven 
tion is loWer than 20,000 mPa.s at 120° C. Preferably, it 
should be loWer than 15,000 mPa.s, more preferably beloW 
12,000 mPa.s, as determined by employing a Brook?eld 
Thermocel or other appropriate viscometer and utiliZing the 
testing techniques Which are set forth in ASTM Method 
D3236-73. 

[0125] The present invention thus encompasses any pro 
cess of conventional or non-conventional elastic attachment 
technology as knoWn in the state of the art. The present 
invention also encompasses any application Where various 
materials can be involved like non-Woven materials, poly 
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meric ?lms, and in general elastomeric components put in 
items like diapers, in a form of strands, ?lms, nonWovens or 
any other continuous or discrete form. Any substrate mate 
rial and any substrate form could be used in any combination 
possible, the adhesive allowing to bond tWo or more sub 
strates together. Form of substrates can be for example ?ber, 
?lm, thread, strip, ribbon, coating, foil, sheet, and band. 
Material of substrate can be a polyole?n, a polyacrylic, a 
polyester, a polyvinyl chloride, a polystyrene, a cellulosic 
like Wood, cardboard and paper, or made out of a mineral 
compound like concrete, glass or ceramics. The substrate 
mechanical behavior can be rigid, plastic or elastomeric. 
Among elastomeric materials are various examples like 
natural or synthetic rubber, polyurethane based copolymers, 
polyether or polyester urethanes, block copolymers of sty 
rene or of amides, or ole?nic copolymers. The above list is 
not limitative, but is only meant to describe examples of 
What the present invention may encompass. 

[0126] Also, in the present invention, various methods to 
process hot melt adhesives can be envisioned, linked to their 
ability to be melted, and transported and/or coated or 
sprayed in a molten stage to the ?nal location Where the 
bond is required. 

[0127] The present invention encompasses any application 
Where laminates, composites and disposable products are 
made With the help of bonding parts together With a hot melt 
adhesive used at a temperature loWer than 150° C., prefer 
ably equal to or loWer than 140° C., most preferably loWer 
than 135° C., While obtaining good cohesion from the 
adhesive bond to Withstand mechanical stress at loW, ambi 
ent or elevated temperature, in particular under creep con 
ditions. Diaper, adult incontinence products, sanitary nap 
kins and other absorbent disposable products can be 
envisioned applications for the invention, as Well as bed 
pads, absorbing pads, surgical drapes and other related 
medical or surgical devices. Construction applications, 
structural applications or packaging applications, in particu 
lar disposable items packaging and food packaging can be 
applications Where the invention is useful. Speci?cally for 
elastic attachment, the present invention alloWs bonding of 
the elastic strands on ?lm substrates While applying the 
adhesive at a temperature loWer than 150° C., preferably 
equal to or loWer than 140° C., most preferably loWer than 
135° C. Bonding strength is measured primarily by testing 
the bond under a speci?c creep con?guration, giving a 
model of the constraints encountered in a real life cycle of 
a disposable diaper, Where baby movements are stretching 
the laminates at room temperature or body temperature. 
Creep test methods can vary among the industry, and the 
Applicant has developed over the years its oWn test method 
that satis?es the majority of the applications seen in the ?eld, 
and, more important, that can compare and differentiate 
adhesives from each other, determining if one adhesive is 
suitable or not for an ef?cient elastic attachment function, 
once this adhesive has been coated to form a laminated 
structure. The creep test can be performed Within the ?rst 
days folloWing the coating operation, and can be performed 
after a feW days or feW Weeks at elevated temperature, to 
simulate the effects of ageing under storage and shipping 
conditions. 

[0128] Conditions evidencing good performance for elas 
tic attachment in a diaper application is typically When the 
initial bond retention is either more than 60%, preferably 
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more than 70%, more preferably more than 75%, most 
preferably more than 80% When the creep test is performed 
Within 2 days after adhesive has been applied on substrates 
(initial creep test), or more than 50%, preferably more than 
60%, most preferably more than 70%, When it is done after 
a storage time of one Week at 54° C. (one-Week-aged creep 
test). These conditions are indicative of What level of 
adhesion and bond retention under creep conditions can be 
achieved. These conditions depend on the adhesive appli 
cation technique used, like spiral spray or sureWrap for 
example; on the level of adhesive add-on; on process 
parameters like air pressure, line speed, and adhesive tem 
perature. Because of economics involved in production and 
in material cost, preferred adhesive add-ons are loWer than 
18 gsm, more preferably equal to or loWer than 15 gsm, most 
preferably equal to or loWer than 12 gsm. 

[0129] Performance of the adhesive can also be assessed 
by rheometry, With a single temperature sWeep in a vibratory 
mode con?guration to measure loss (G") and storage (G') 
moduli. Speci?cally G' at 60° C. and the ratio (called tan 
delta) of G" over G' at 100° C. are a relevant indication of 
the bond retention of the adhesive, and G" at 120° C. and 
again the ratio (called tan delta) of G" over G' at 100° C. are 
tWo parameters that can indicate if the adhesive material can 
be processed and coated at loW temperature, i.e. loWer than 
150° C., preferably equal to or loWer than 140° C., most 
preferably loWer than 135° C. 

[0130] A good performance adhesive, for both process 
ability, cohesion and adhesion, should have an elastic modu 
lus G' at 60° C. higher than 5000 Pa, preferably higher than 
6000 Pa, and a viscous modulus G" at 120° C. higher than 
50 Pa, preferably betWeen 50 and 500 Pa, as Well as a tan 
delta value at 100° C. of betWeen 0.5 and 60, preferably 
betWeen 1 and 50, more preferably betWeen 2 and 30. 

[0131] Hot melt adhesive compositions can be easily 
characteriZed directly by different conventional analytical 
methods or after solubiliZation and/or semi-preparative liq 
uid chromatography folloWed by a fraction-by-fraction iden 
ti?cation, such as Gel Permeation Chromatography, High 
Pressure Liquid Chromatography, Differential Scanning 
Calorimetry (DSC), Infra-Red (bulk or surface) spectros 
copy, steric exclusion chromatography, TREF i.e. crystal 
linity-driven fractional SEC, Nuclear Magnetic Resonance 
(NMR). 
[0132] If a hot melt adhesive composition is applied on a 
heat sensitive substrate, the heat deterioration of this sub 
strate Will depend on the adhesive quantity as Well as the 
adhesive temperature among other parameters. It is easy to 
recogniZe if a substrate material is intrinsically heat sensible, 
using for example DSC technique. If such a heat sensitive 
substrate seen in the ?eld has not been damaged by the hot 
melt adhesive application, this should mean that this appli 
cation has been done at a relatively loW temperature, related 
to Whatever melting point, softening point or degradation 
temperature the substrate material Would exhibit. This is a 
Way to try to recogniZe a posteriori if a hot melt adhesive has 
been applied at relatively loW temperature or not. 

EXAMPLES 

[0133] Hot melt adhesive Were prepared With the ingredi 
ents and mixing procedures described herein beloW. A total 
of 2000 grams each Were made and the mixing Was carried 
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out at about 150° C. to 190° C. under carbon dioxide 
atmosphere in a laboratory type mixer that consists of a 
propeller poWered by a motor, a heating mantle, a tempera 
ture control unit and a container of about 1 gallon in siZe. 
The appropriate amounts of each component, calculated 
according to the ratios shoWn in the tables beloW, Were 
added to the container in an appropriate sequence to alloW 
mixing While limiting the heat or shear degradation of 
ingredients. After the ingredients in the container Were 
completely melted and mixed thoroughly to alloW a good 
visual homogeneity, samples Were stored appropriately to be 
tested. 

[0134] Laminated specimens Were formed by using a 
Nordson Meltex CT225, or Nordson NT4015 hot melt high 
speed coater, at 800 feet per minute. When a spiral spray 
technique Was used, the coater Was ?tted With a conventional 
0.018-inch to 0.020-inch diameter spiral spray extrusion 
noZZle, With 12 air holes, available from Nordson Corpora 
tion. When SureWrap technique Was used, the coater Was 
?tted With a 3-strands 0.018 inch diameter extrusion noZZle 
available from Nordson Corporation. Adhesives Were 
sprayed at various coating Weights, depending on the appli 
cation required, with different open timesitypically 0.05 to 
0.1 secondsito the 1-bar-nip rolls compression. Applica 
tion temperature Was set betWeen 120° C. and 130° C., or 
higher temperatures for some counter-examples. 

[0135] Standard polypropylene-based spun-bond non-Wo 
ven Web is available from BBA Corporation at 15.7 gram per 
square meter coating Weight. Standard polyethylene non 
breathable treated and embossed White ?lm at 17 gram per 
square meter is available under trade name DH-216 from 
Clopay Corporation. Standard spandex strands are available 
from lnvista, under the Trademark Lycra XA, and the grade 
used is 2621’, at 800 decitex. 

[0136] When spiral spray is used, the spray head is gen 
erally perpendicular to the substrate and at a height betWeen 
0.5 and 1 inch to get a 12 to 14 mm Wide pattern into the 
laminated structure, covering 3 parallel strands of Lycra 
material With 5 mm in-betWeen them. Usually betWeen 5 and 
8 to 10 spiral revolution shapes per linear inch can be 
counted, depending on process parameters and on the adhe 
sive composition and viscosity. The term ?at con?guration 
is used When the adhesive is sprayed over the elastic strands 
and the ?rst ?lm substrate touching each other, and the term 
Wrap con?guration is used When the adhesive is sprayed into 
the elastic strands, and Wraps around them, before the elastic 
strands come into contact With the ?rst ?lm substrate. The 
Wrap con?guration gets a better surface coverage of the 
elastic strands than the ?at one and thus Will give in general 
a better creep test result. 

[0137] When SureWrap technology is used, the required 
pattern is visually assessed, as We try to recogniZe along the 
adhesive ?lament the number of thick beads per linear inch, 
usually around 5 beads or more. The measure of pressure in 
the compressed air system is dependant on the circuit form 
and length, as Well as on the spot the measurement is made. 
Usually 10 to 20 to 25 psi is recorded for either SureWrap or 
spiral spray. Air temperature is usually betWeen 0 and 14 to 
28° C. higher than the adhesive temperature. 

[0138] Creep Resistance or bond retention test is carried 
out With the laminated specimens containing elastic strands. 
The specimen, cut to about 300 mm in length, is stretched 
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out completely and its ends Were securely attached to a piece 
of rigid board. A length of 200 mm Was marked in the 
machine direction and the elastic strands are cut at the 
marks. The specimen is then placed in an air-circulating 
oven at 100° F. Under these conditions, the stretched elastic 
strands can retract or contract to a certain distance. The 

distance betWeen the ends of each elastic strand is measured 
after four hours. The ratio of the ?nal length to the initial 
length, de?ned as bond Retention and expressed in percent 
age (%), is a measure of the ability of the adhesive to hold 
the elastic strands. This ratio is measured on 8 to 12 elastic 
strands and the result is then averaged. If this test is 
performed Within 2 days after the adhesive coating has been 
done, it is called the initial creep test. If it is performed after 
the specimen have been put in an oven at 60° C. one Week 
after the coating operation, this test is called the one-Week 
aged creep test. 

[0139] Performances of the adhesive can also be assessed 
by rheometry, With a temperature sWeep in a frequency 
response analysis con?guration to measure loss (G") and 
storage (G') moduli. The frequency is kept at 10 rad/ s, the 
strain rate is imposed to an adhesive sample, adapted to the 
measurement conditions for torque and displacement and 
compatible With the NeWtonian domain of the adhesive 
material, and the level of G' and G" are recorded every 4° C. 
from 140° C. till —50° C. on a sample maintained in-betWeen 
tWo parallel temperature-controlled metal plates. Speci? 
cally G' at 60° C. and the ratio (called tan delta) of G" over 
G' at 100° C. and G" at 120° C. are reported. 

[0140] Following raW materials have been used in the 
various compositions shoWn in examples: 

[0141] NYFLEX 222B is a naphthenic oil available from 
Nynas Corporation. 
[0142] ARKON M-115 and M-100 are partially hydroge 
nated aromatic tackifying resins With a softening point of 
respectively about 115° C. and about 100° C., available from 
ArakaWa Chemical. 

[0143] SUKOREZ SU-420 is a hydrogenated polycyclic 
aromatic-modi?ed aliphatic tackifying resin With a softening 
point of about 120° C., available from Kolon Chemical. 

[0144] REGALITE S-5100 and S-7125 are partially 
hydrogenated aromatic tackifying resins With softening 
points of respectively about 100° C. and about 125° C., 
available from Eastman Chemical. 

[0145] NORSOLENE M-1091 is an aliphatic-modi?ed 
aromatic tackifying resin With a softening point of about 
105° C., available from Cray Valley. 

[0146] ESCOREZ 5400 and 5415 are both hydrogenated 
polycyclic aliphatic tackifying resins With softening points 
respectively of about 100° C. and about 115° C., available 
from Exxon Mobil Chemicals. 

[0147] ESCOREZ 5600 and 5615 are both hydrogenated 
polycyclic aromatic-modi?ed aliphatic tackifying resins 
With softening points respectively of about 100° C. and 
about 115° C., available from Exxon Mobil Chemicals. 

[0148] PICCOTEX 75 and 120, KRISTALEX 3070 and 
3085 and 3085 and F115 are pure monomer fully aromatic 
tackifying resins With softening points of about respectively 
75° C., 120° C., 70° C., 85° C. and 115° C., available from 
Eastman Chemical. 
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[0149] VECTOR 4211, 4215 and 4411 and DPX-602 are 
SIS block-copolymers available from Dexco. 

[0150] VECTOR 4461 is an SBS block-copolymer avail 
able from Dexco. 

[0151] EUROPRENE SOL T6414 and SOL T9326 are 
respectively SBS and SIS block-copolymers available from 
Polymeri Europe. 

[0152] KRATON D-1124 is an SIS block copolymer avail 
able from Kraton Polymers. 

[0153] IRGANOX 1010 is a hindered phenol type of 
antioxidant obtained from Ciba-Specialty Chemicals, Tar 
ryton, N.Y. 

[0154] H2465-03 is a commercial hot melt adhesive for 
elastic attachment applications When applied at around 1540 
C., available from Bostik, Inc. 

[0155] The invention is further illustrated by Way of the 
speci?c examples that are set forth beloW. 

Example 1 

[0156] Table 1a illustrates three different compositions 
suitable according to the present invention, containing three 
different polymers, With viscosity at 120° C., and values of 
G' and G" in speci?c conditions. Table 1b illustrates the 
initial creep resistance results of the compositions described 
in Table 1a When coated at 125° C. to 130° C., When the 
adhesive add-on is 12 and 15 gsm, in ?at or Wrap spray 
con?guration. Table 1c shoWs the one-Week-aged creep test 
results. From these results, it is clear that the three formulas 
are suitable to ful?ll the requirements the present invention 
has described. 

Example 2 

[0157] Table 2a illustrates four different compositions 
suitable according to the present invention, containing three 
different resins, With viscosity at 120° C., and values of G' 
and G" in speci?c conditions. Table 2b illustrates the initial 
creep test results of the compositions described in Table 2a 
When coated at various temperatures from 120° C. to 130° 
C., When the adhesive add-on is 12 and 15 gsm, in ?at or 
Wrap spray con?guration. Table 2c shoWs the one-Week 
aged creep test results. From these results, it is clear that the 
four formulas are suitable to ful?ll the requirements the 
present invention has described. 

Example 3 

[0158] Table 3a illustrates six different compositions suit 
able according to the present invention, containing six 
different tackifying resin fractions Where only part are high 
softening point aromatic-modi?ed tackifying resin grades, 
With viscosity at 120° C., and values of G' and G" in speci?c 
conditions. Table 3b illustrates the initial creep test results of 
the compositions described in Table 3a When coated at 
various temperatures from 125° C. to 130° C., When the 
adhesive add-on is 12 and 15 gsm, in ?at or Wrap spray 
con?guration. Table 3c shoWs the one-Week-aged creep test 
results. From these results, it is clear that the six formulas are 
suitable to ful?ll the requirements the present invention has 
described. 
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Example 4 

[0159] Tables 4a illustrates ten different compositions that 
are not suitable according to the present invention, With 
viscosity at 120° C., and values of G' and G" in speci?c 
conditions. Table 4b illustrates the initial creep test results of 
the compositions described in Table 4a, When the adhesive 
add-on is 12 and 15 gsm and When coated at various 
temperatures from 120° C. to 130° C., in ?at or Wrap spray 
con?guration. Table 4c shoWs the one-Week-aged creep test 
results. From these results, it is clear that none of these ten 
formulas is suitable to ful?ll the requirements the present 
invention has described, either because the viscosity Was far 
too high to be applied at loW temperature, or because of the 
poor results obtained in the creep tests. 

Example 5 

[0160] Table 5a illustrates one composition outside of the 
formulation domain claimed by the present invention, 
H2465-03, but that could Work at higher temperature, With 
its viscosity value at 120° C. Table 5b illustrates the initial 
creep test results of the composition described in Table 5a, 
When the adhesive add-on is 12 and 15 gsm When coated at 
154° C., in ?at or Wrap spray con?guration. Table 5c shoWs 
the one-Week-aged creep test results. This kind of commer 
cial adhesive has been applied in the market place at 
temperatures around 150° C. and above. Applying them at 
loWer temperature, When their viscosity level alloWs it, 
induces a signi?cant lack of Wet-out from the adhesive 
material onto the substrates’ surfaces, leading then to poor 
bond retention. 

Example 6 

[0161] Table 6a illustrates tWo different compositions suit 
able according to the present invention, containing different 
resins or polymers With viscosity at 120° C., and values of 
G' and G" in speci?c conditions. Table 6b illustrates the 
initial creep test results of the compositions described in 
Table 6a When coated at various temperatures from 120° C. 
to 130° C., When the adhesive add-on is 15 gsm, in ?at or 
Wrap spray con?guration. Table 6c shoWs the one-Week 
aged creep test results. From these results, it is clear that the 
tWo formulas are suitable to ful?ll the requirements the 
present invention has described. 

Example 7 

[0162] Table 7a illustrates four different compositions 
suitable according to the present invention, containing an 
SBS polymer, With viscosity at 120° C., and values of G' and 
G" in speci?c conditions. Table 7b illustrates the initial creep 
test results of the compositions described in Table 7a When 
coated at various temperatures from 125° C. to 130° C., 
When the adhesive add-on is 15 gsm, in ?at or Wrap spray 
con?guration. Table 7c shoWs the one-Week-aged creep test 
results. From these results, it is clear that the four formulas 
are suitable to ful?ll the requirements the present invention 
has described. 

Example 8 

[0163] Table 8a illustrates tWo different compositions suit 
able according to the present invention, containing a mixture 
of SIS and SBS polymers, With viscosity at 120° C., and 
values of G' and G" in speci?c conditions. Table 8b illus 
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trates the initial creep test results of the compositions [0166] 
described in Table 8a When coated at various temperatures 
from 125° C. to 130° C., When the adhesive add-on is 15 TABLE 10 
gsm, in ?at or Wrap spray con?guration. Table 8c shoWs the 
one-Week-aged creep test results. From these results, it is 
clear that the tWo formulas are suitable to ful?ll the require 
ments the present invention has described. 

creep resistance results, 1 Week aging. 

Sample name 

Application 1-a 1-b 1-c 

EXample 9 temperature (° C.) Add-on and pattern Bond retention (%) 

[0164] Table 9a illustrates tWo different compositions suit- 125 12 gsm ?at Spiral 
able according to the present invention, With viscosity at 125 12 gsm Wrapped spiral 55 
120° C., and values of G' and G" in speci?c conditions. 125 15 gsm ?at spiral 
Table 9b illustrates the initial creep test results of the 125 15 gsm WIaPPEd Spiral 65 
compositions described in Table 9a When coated at various 130 12 gsm ?at Spiral 55 
temperatures from 120° C. to 130° C., When the adhesive 130 12 gsm Wrapped Spiral 56 
add-on is 33 and 45 mg per linear meter of each elastic 130 15 gsm ?at Spiral I 59 

strand, in SureWrapTM technique con?guration. Table 9c 130 15 gsm Wrapped Spiral 78 

shoWs the one-Week-aged creep test results. From these 
results, it is clear that the tWo formulas are suitable to ful?ll 
the requirements the present invention has described. [0167] 

TABLE 2a TABLE 1a 

. . . . composition, physical properties 
composrtron, physrcal propertres 

Sample name 
Sample name 

1-a 1-b 2-a 2-b 
1-a 1-b 1-c 

Composition 
Composition — 

Nyplast 222B 22 23 23 23 
Nyplast 222B 22 23 22 Arkon M115 59.6 
Arkon M115 59_6 Regalite S7125 59.1 
Regalite S7125 59.1 59I6 Escorez 5615 59.1 
Vector 4211 179 Sukorez SU420 59I1 

Vector 4215 17'4 W151; 179 17 4 17 4 17 4 
V t 4411 179 6C or _ _ I 

1,2150; 1010 05 0.5 0.5 Irganox 1010 0.5 0.5 0.5 0.5 
Physical properties —Physlcal prop?m?s 

I I Brook?eld viscosity 8940 15850 9912 11020 
Brook?eld vrscosrty 8940 15850 20250 @ 1200 C_ (mPa _ S) 

@ 120° C- (IHPa ' S) G’ @ 60° 0. (Pa) 5300 8050 7500 10200 
G’ @ 60° C- (Pa) 5300 8050 6500 G" @ 120° 0. (Pa) 62 103 86 1040 
G" @120° C- (Pa) 62 103 70 tan?) @ 100° c. 15 5.2 17 51 
tan?) @ 100° c. 15 5.2 13 

[0168] 
[0165] 

TABLE 2b 
TABLE 1b 

creep resistance results, initial test. 
creep resistance results, initial test. 

Sample name 
Sample name 

Application 1-a 1-b 2-a 2-b 
Application 1-a 1-b 1-c temperature (° C.) Add-on and pattern Bond retention (%) 

temperature (° C.) Add-on and pattern Bond retention (%) 
120 15 gsm Wrapped spiral 71 

125 12 gsm ?at spiral 57 125 12 gsm ?at spiral 57 55 
125 12 gsm Wrapped spiral 62 125 12 gsm Wrapped spiral 62 57 
125 15 gsm ?at spiral 70 125 15 gsm ?at spiral 70 59 
125 15 gsm Wrapped spiral 64 77 73 125 15 gsm Wrapped spiral 64 77 69 65 
130 12 gsm ?at spiral 70 130 12 gsm ?at spiral 70 
130 12 gsm Wrapped spiral 75 130 12 gsm Wrapped spiral 75 
130 15 gsm ?at spiral 83 130 15 gsm ?at spiral 83 
130 15 gsm Wrapped spiral 58 86 76 130 15 gsm Wrapped spiral 58 86 
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[0169] [0171] 

TABLE 20 TABLE 31:) 

creep resistance results: 1 Week aging 
creep resistance results, initial test. 

Sainple naIne 

Application 1-a 1-b 2-a 2-b Sainple naIne 
teinperature (° C.) Add-on and pattern Bond retention (%) 

120 15 gm Wrapped Spiral 55 Application 3-5 3-1: 3-0 3-d 3-6 3-f 
125 12 gsin flat spiral 44 I 
125 12 gsm wrapp?d Spiral 55 46 teinperature (° C.) Add-on and pattern Bond retention (%) 
125 15 gsin flat spiral 44 
125 15 gsin Wrapped spiral 65 58 48 . 
130 12 gsin flat spiral 55 125 12 gsm ?at Splml 

130 12 gsin Wrapped spiral 56 125 12 gsin Wrapped spiral 65 62 62 64 
130 15 gsin flat spiral 59 . 

125 15 fl t l 58 130 15 gsin Wrapped spiral 78 gsm a Splra 
125 15 gsin Wrapped spiral 70 75 70 

130 12 gsin flat spiral 

[0170] 130 12 gsin Wrapped spiral 64 

130 15 gsin flat spiral 

TABLE 321 130 15 gsin Wrapped spiral 76 85 

coinpositionz physical properties 

S3IHDl6 narne 
[0172] 

3-a 3-b 3-c 3-d 3-e 3-f 

. . TABLE 30 Coinposition 

Nyplast 222B 22 22 23 23 23 21-8 creep resistance results, 1 Week aging 
Regalite S7125 29.8 44.7 39.1 — 

EscoreZ 5615 44 44 58.1 
Norsolene 20 55mph? name 
M1091 

R?gaht? S5100 15'1 Application 3-a 3-b 3-c 3-d 3-e 3-f 
EscoreZ 5600 29.8 14.9 15.1 I 
Vector 4215 179 179 17A 17A 17A teinperature (° C.) Add-on and pattern Bond retention (%) 
Vector 4411 20.1 

Irganox 1010 0.5 0.5 0.5 0.5 0.5 0.5 125 12 gsm ?at Spiral 
Physical properties , 
— 125 12 gsin Wrapped spiral 59 

Brook?eld 13230 15470 9725 10300 9600 9290 125 15 gsin ?at spiral 51 

gsclgségyc 125 15 gsin Wrapped spiral 65 62 
(mpa . S) I 130 12 gsin flat spiral 

G’ @ 60° C. 7121 9200 7100 6800 6200 14836 130 12 gsm Wrapped Spiral 59 
(Pa) . 
G" @ 175 103 85 95 84 90 130 15 gm ?at Sp‘ml 

120° C. (Pa) 130 15 gsin Wrapped spiral 70 
tan?) @ 24 7.7 15 17 12 19 
100° C. 

[0173] 

TABLE 421 

coinpositionz physical properties 

Sainple naIne 

4-a 4-b 4-c 4-d 4-e 4-f 4-g 4-h 4-i 4—]' 

Composition 

Nyplast 222B 21 23 23.0 23.5 23.5 23.5 23.5 23.5 22 23 
Arkon M115 21.8 
Sukorez SU420 27.3 
Regalite S7125 10.0 
Regalite R1125 59.1 
EscoreZ 5615 15.1 15 15 
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TABLE 4a-c0ntinued 

Apr. 19, 2007 

compositionz physical properties 

Sample name 

4-a 4-b 4-c 4-d 4-e 4-f 4-g 4-h 4-i 4-j 

EscoreZ 5415 61.6 59.1 
Regalite S5100 45 45 45 60 50.0 
Arkon M-100 37.8 
EscoreZ 5600 31.8 
Vector 4211 17.9 
Vector 4215 16.9 17.4 17.4 16 17.4 
Vector 4411 16 
Vector DPX593 15.9 16 16.0 
Irganox 1010 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Physical properties 

Brook?eld viscosity 21400 96370 32400 6237 5700 3100 5700 4710 6430 8200 
@ 120° C. (mPa - s) 
G’ @ 60° C. (Pa) 7300 4550 4400 3700 3400 4700 4600 8600 
G" @ 120° C. (Pa) 177 35 38 27 41 35 30 780 
tan?) @ 100° C. 2 21 22 17 24 18 15 70 

[0174] 

TABLE 41:) 

creep resistance resultsz initial test. 

Sample name 

Application 4-a 4-b 4-c 4-d 4-e 4-f 4-g 4-h 4-i 4-j 
temperature (° C.) Add-on and pattern Bond retention (%) 

120 12 gsm flat spiral 31 41 38 39 40 
120 12 gsm Wrapped spiral 33 46 35 42 42 
120 15 gsm flat spiral 45 
120 15 gsm Wrapped spiral 48 
125 12 gsm flat spiral 32 46 35 46 39 45 
125 12 gsm Wrapped spiral 37 49 42 45 43 
125 15 gsm flat spiral 49 42 45 47 
125 15 gsm Wrapped spiral 52 50 52 48 
130 12 gsm flat spiral 32 45 40 41 48 
130 12 gsm Wrapped spiral 50 
130 15 gsm flat spiral 45 
130 15 gsm Wrapped spiral 44 

[0175] 

TABLE 40 

creep resistance results, 1 Week aging 

Sample name 

Application 4-a 4-b 4-c 4-d 4-e 4-f 4-g 4-h 4-i 4-j 
temperature (° C.) Add-on and pattern Bond retention (%) 

125 12 gsm flat spiral 37 
125 12 gsm Wrapped spiral 41 
125 15 gsm flat spiral 38 

125 15 gsm Wrapped spiral 42 
130 12 gsm flat spiral 39 

130 12 gsm Wrapped spiral 42 
130 15 gsm flat spiral 

130 15 gsm Wrapped spiral 
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[0176] [0180] 

TABLE 521 TABLE 6b 

compositiom physical propm??s creep resistance results, initial test. 

Sample name H2465-03 
Physical properties 83mph? name 

Brook?eld viscosity 12000 Application 6'3 6'b 
@ 120° C_ (mp3 - 5) temperature (° C.) Add-on and pattern Bond retention (%) 

120 12 gsm flat spiral 69 62 

120 12 gsm Wrapped spiral 64 
[0177] 120 15 gsm flat spiral 62 

120 15 gsm Wrapped spiral 69 

TABLE 5b 125 12 gsm flat spiral 
125 12 gsm Wrapped spiral 

creep resistance resultsz initial test. 125 15 gsm flat spiral 73 
125 15 gsm Wrapped spiral 84 

I I 53mph? name 130 12 gsm flat spiral 73 

Apphcanoyc Add d B 52465.03 o/ 130 12 gsm Wrapped spiral 
temperature ( .) —on an pattern on retention ( 0) 130 15 gsm ?at Spiral 

155 12 gsm ?at spiral 62 130 15 gsm Wrapped Spiral 
155 12 gsm Wrapped spiral 67 
155 15 gsm flat spiral 74 
155 15 gsm Wrapped spiral 76 

[0181] 

[0178] TABLE 60 

creep resistance results: 1 Week aging. 
TABLE 50 

Sample name 
creep resistance results: 1 Week aging. 

Application 6-a 6-b 
Sample name temperature (° C.) Add-on and pattern Bond retention (%) 

Application H2465-03 I 

temperature (° C.) Add-on and pattern Bond retention (%) 120 12 gsm ?at Splral 62 53 
120 12 gsm Wrapped spiral 61 

155 12 gsm flat spiral 55 120 15 gsm flat spiral 54 
155 12 gsm Wrapped spiral 63 120 15 gsm Wrapped spiral 57 
155 15 gsm flat spiral 67 125 12 gsm flat spiral 
155 15 gsm Wrapped spiral 70 125 12 gsm Wrapped spiral 

125 15 gsm flat spiral 63 
125 15 gsm Wrapped spiral 75 

[0179] 
0182 TABLE 621 [ ] 

compositionz physical properties TABLE 721 

Sample name compositionz physical properties 

6-a 6-b Sample name 7-a 7-b 7-c 7-d 

Composition Composition 

Nyplast 222B 18.9 22.1 Nyplast 222B 22 22 20.9 20.9 
Regalite S7125 20.6 19.3 Arkon M115 59.6 
EscoreZ 5415 20.6 19.3 EscoreZ 5615 28.9 28.7 
EscoreZ 5600 15.9 14.9 EscoreZ 5415 59.6 
PiccoteX 75 8.0 Arkon M100 28.6 28.6 
Kristalex 3085 8.4 Vector 4461D 17.9 17.9 
Vector 4215 15.1 Europrene Sol T 6414 21.6 10.9 
Vector DPX593 16.0 Europrene Sol T 9326 10.9 
Irganox 1010 0.5 Irganox 1010 0.5 0.5 0.5 0.5 

Physical properties Physical properties 

Brook?eld viscosity 10400 7010 Brook?eld viscosity 10640 10675 16021 13780 
@120° C. (mPa - s) @120° C. (mPa - s) 
G’ @ 60° C. (Pa) 8770 7640 G’ @ 60° C. (Pa) 10730 18470 17934 14403 
G" @ 120° C. (Pa) 100 280 G" @ 120° C. (Pa) 86 90 142 126 
tan?) @ 100° C. 13.5 19 tan?) @ 100° C. 29 5.2 26 25 










