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57 ABSTRACT 

The present invention provides a process for producing a 
three dimensionally texturized liquid resistant laminate hav 
ing a fibrous nonwoven layer and a liquid resistant layer. The 
process has the Steps of placing the fibrous layer and the 
liquid resistant layer in juxtaposition to form a laminate, 
attaching the fibrous layer and the liquid resistant layer at a 
plurality of Spaced-apart bond locations, heating the bonded 
laminate to a temperature that activates the latent Shrink 
ability of the liquid resistant layer, and allowing the heated 
laminate to retract Such that the liquid resistant layer shrinks 
and Said fibrous layer forms gathers between said bond 
locations, thereby forming a three dimensional texture and 
heat annealing the laminate. The invention additionally 
provides a three dimensionally texturized laminate having a 
fibrous layer and a nonelastic liquid resistant layer. The 
layers of the laminate are joined at a multitude of Spaced 
apart bond Sites, and the laminate is heat annealed, wherein 
the fibrous layer forms gathers between Spaced-apart bond 
Sites to provide the three dimensional texture and the lami 
nate has a liquid resistant layer to fibrous layer length ratio 
between about 0.7 and about 0.95. 

16 Claims, 2 Drawing Sheets 
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PROCESS FOR MAKING A BULKED FABRIC 
LAMINATE 

BACKGROUND OF THE INVENTION 

The present invention is related to a laminate containing 
a fibrous layer and a film layer. More particularly, the present 
invention is related to a liquid-barrier laminate that is bulked 
and dimensionally Stabilized. 

Various disposable articles, e.g., diapers, training pants, 
protective garments, drapes, and feminine and incontinence 
care products, that contain an outer layer of a liquid imper 
vious or barrier material are widely available. The outer 
layer of these articles is typically produced from a thermo 
plastic film. Although a film layer may provide the needed 
liquid barrier property, the film layer does not tend to 
provide desirable textural and Visual properties. 
One commercially useful approach in Solving the textural 

and Visual disadvantages is imparting a cloth-like texture on 
the outside of the film layer. For example, the desired texture 
can be imparted by laminating a nonwoven fabric adhesively 
or thermally on a film layer. U.S. Pat. No. 4,725,473 to Van 
Gompel et al. discloses, for example, a liquid impervious 
composite that is produced by depositing an unbonded 
nonwoven layer onto a film layer and then thermally bond 
ing the composite. Alternatively, a bonded nonwoven fabric 
can be placed in juxtaposition with a film and then bonded 
to form a composite. These composites having Soft, cloth 
like textural properties are highly useful outer cover mate 
rials for various garments, Such as diapers, training pants, 
incontinent garments and the like, although the textural 
properties of these composites may not be as pleasing as 
Some natural fiber fabrics. 

Additionally, although these composites are Suitable for 
various uses, the composite may not be thermally stable 
Since the layers, especially the film layer, tend to Shrink and 
deform when exposed to a temperature above the Softening 
temperature of the polymer or polymers forming the com 
posite. It has been proposed that the film layer should be 
thermally annealed, to ameliorate the Shrinkage problem, 
and then formed into the composite. Even though this 
annealing proceSS provides a thermally Stabilized composite, 
the texture and hand of the composite can be further 
improved. 

There remains a need for further improving tactile prop 
erties and thermal Stability of liquid resistant composites. 

SUMMARY OF THE INVENTION 

The present invention provides a process for producing a 
three dimensionally texturized liquid resistant laminate hav 
ing a fibrous nonwoven layer and a liquid resistant layer, 
wherein the liquid resistant layer has a higher latent Shrink 
ability than the nonwoven layer. The proceSS has the Steps of 
placing the fibrous layer and the liquid resistant layer in 
juxtaposition to form a laminate, attaching the fibrous layer 
and the liquid resistant layer at a plurality of Spaced-apart 
bond locations, heating the bonded laminate to a tempera 
ture that activates the latent shrinkability of the liquid 
resistant layer, and allowing the heated laminate to retract 
Such that the liquid resistant layer Shrinks and Said fibrous 
layer forms gathers between Said bond locations, thereby 
forming a three dimensional texture and heat annealing the 
laminate. 

The invention additionally provides a three dimensionally 
texturized laminate having a fibrous layer and nonelastic 
liquid resistant layer. The layers of the laminate are joined at 
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2 
a multitude of Spaced-apart bond Sites, and the laminate is 
heat annealed, wherein the fibrous layer forms gathers 
between Spaced-apart bond Sites to provide the three dimen 
Sional texture and the laminate has a liquid resistant layer to 
fibrous layer length ratio between about 0.7 and about 0.95. 
The term “nonelastic' as used herein refers to any poly 

meric material which, upon application of a Stretching force, 
is not recoverably Stretchable to a stretched, biased length 
which is more than 125% of its original unbiased length, and 
the term “recoverable” refers to a contraction of more than 
40% of its stretched length upon release of the stretching 
force. The term “spunbond fiber nonwoven web” refers to a 
nonwoven fiber web of Small diameter filaments that are 
formed by extruding a molten thermoplastic polymer as 
filaments from a plurality of capillaries of a Spinneret. The 
extruded filaments are cooled while being drawn by an 
eductive or other well-known drawing mechanism. The 
drawn filaments are deposited or laid onto a forming Surface 
in a generally random, isotropic manner to form a loosely 
entangled fiber web, and then the laid fiber web is subjected 
to a bonding process to impart physical integrity and dimen 
sional stability. The production of spunbond webs is 
disclosed, for example, in U.S. Pat. Nos. 4,340,563 to Appel 
et al., 3,802,817 to Matsuki et al. and 3,692,618 to Dor 
Schner et al. Typically, Spunbond fibers have an average 
diameter in excess of 10 um and up to about 55 um or higher, 
although finer spunbond fibers can be produced. The term 
“staple fibers' refers to discontinuous fibers, which typically 
have an average diameter Similar to or Somewhat Smaller 
than that of spunbond fibers. Staple fibers are produced with 
a conventional fiber Spinning process and then cut to a Staple 
length, from about 1 inch to about 8 inches. Such Staple 
fibers are Subsequently carded or air-laid and thermally 
bonded to form a nonwoven web. The term "meltblown fiber 
web” or “melt-spray fiber web” indicates a fiber web formed 
by extruding a molten thermoplastic polymer through a 
Spinneret containing a plurality of fine, usually circular, die 
capillaries as molten filaments or fibers into a high Velocity 
gas Stream which attenuates or draws the filaments of molten 
thermoplastic polymer to reduce their diameter. In general, 
meltblown fibers have an average fiber diameter of up to 
about 10 tim, although thicker meltblown fibers can be 
produced. After the fibers are formed, they are carried by the 
high Velocity gas Stream and are deposited on a forming 
Surface to form an autogenously bonded web of randomly 
dispersed, highly entangled meltblown microfibers. Such a 
process is disclosed, for example, in U.S. Pat. No. 3,849.241 
to Butin. The term “flashspun fiber web' indicates a non 
woven fabric formed by Spraying a high temperature, pres 
Surized Solution of fiber-forming polymer and a volatile 
Solvent into a low-temperature and pressure environment to 
rapidly evaporate the Solvent. Such process provides autog 
enously bonded microfiber nonwoven webs and is, for 
example, disclosed in U.S. Pat. No. 3,169,899 to Steuber. 
The term “hydroentangled fiber web' indicates a nonwoven 
fabric of continuous or Staple fibers that are. consolidated 
and entangled by Streams of liquid jet. Hydroentangled 
nonwoven fabrics of Staple length fibers and continuous 
filaments are disclosed, for example, in U.S. Pat. Nos. 
3,494,821 to Evans and 4,144,370 to Bouolton. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates an exemplary process for producing the 
three dimensionally texturized laminate of the invention. 

FIG. 2 illustrates a cross-sectional view of the three 
dimensionally texturized laminate. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention provides a three dimensionally 
texturized liquid resistant laminate containing at least one 
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fibrous layer and at least one liquid resistant layer. In 
accordance with the present invention, the fibrous layer and 
the liquid resistant layer are placed in juxtaposition and 
bonded to impart Spaced-apart bond Sites, forming a unitary 
laminate, and then the laminate is thermally annealed to 
Shrink the liquid resistant layer, texturizing and heat Stabi 
lizing the laminate. The laminate provides highly desirable 
properties including improved loft, Softness, cloth-like tex 
ture and pleasing gathered appearance. In addition, the 
laminate is heat Stabilized and is dimensionally stable Such 
that the laminate can be used even in various applications in 
which the laminate is exposed to a relatively high 
temperature, Such as Steam Sterilization. More Specifically, 
the three dimensionally texturized laminate in general is 
thermally stable up to the annealing temperature of its 
production process. 

The fibrous layer of the laminate is selected from various 
nonwoven fabrics including Spunbond fiber webs, melt 
blown fiber webs, hydroentangled fiber webs and laminates 
thereof. Additionally suitable materials for the fibrous layer 
include woven fabrics and knits. Of these, more particularly 
desirable are spunbond fiber webs for their desirable 
Strength, textural properties and cost. Although the thickneSS 
and weight of the fibrous layer may vary widely, a fibrous 
web suitable for the fibrous layer desirably has a basis 
weight between about 0.1 osy (3 g/m) and about 3 osy (102 
g/ml), desirably between about 0.3 osy (10 g/m) and about 
1.5 osy (50 g/m), more desirably between about 0.4 osy (13 
g/m) and about 1.2 osy (40 g/m). 

The liquid resistant layer of the laminate is Selected from 
thermoplastic films and thermoplastic microfiber nonwoven 
WebS, more particularly nonelastic films and microfiber 
nonwoven webs, and the layer may be breathable or non 
breathable, as further discussed below. Desirably, the liquid 
resistant layer has a hydroStatic head of at least about 20 
centimeters (cm) as determined in accordance with the 
standard hydrostatic pressure test AATCCTM No. 127 
1977. The thickness and weight of the liquid resistant layer 
may also vary widely. However, a more desirable liquid 
resistant layer for the invention has a thickness between 
about 0.3 mil (7 um) and about 1 mil (25um) or even thicker 
for films and between about 1 mil (25um) and about 10 mil 
(250 um) for meltblown webs. 

In accordance with the present invention, the liquid resis 
tant layer exhibits a higher level of latent shrinkability than 
the fibrous layer. In general, latent shrinkability is imparted 
in a thermoplastic material when the material is Stretched to 
thin or to orient the polymer molecules of the material. 
Typically, a thin thermoplastic material (e.g., film or 
microfiber web) is drawn or oriented to improve strength 
properties of the material in the oriented direction. In 
addition to improving Strength properties, an orienting or 
Stretching proceSS can be used to reduce the thickness of or 
to down gauge the liquid resistant layer material Such that an 
improved vapor transmittability and a more economical use 
of the material can be achieved. AS is known in the art, 
different levels of molecular orientation can be imparted in 
the liquid resistant layer by controlling the extent of Stretch 
ing or drawing. In general, Such improved gauge and 
improved Strength properties of the thermoplastic material 
contain increased molecular StreSS and Strain. When Such 
oriented thermoplastic material is exposed to a temperature 
that is high enough to allow Some degree of molecular 
movements, i.e., a temperature above the glass-transition 
temperature T, more particularly above the Softening 
temperature, of the thermoplastic polymer, the molecules of 
the thermoplastic material rearrange to relieve the molecular 
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4 
StreSS and Strain. As a result of the molecular movement, the 
thermoplastic material shrinkS generally in the direction of 
the molecular orientation, in which the extent of Shrinkage 
typically corresponds to the extent of molecular orientation 
imparted in the thermoplastic material. Consequently, dif 
ferent levels of molecular orientation can be imparted in the 
liquid resistant layer by controlling the extent of molecular 
orientation. 
The laminate of a liquid resistant layer and a fibrous layer 

having a desirable level of differences in latent shrinkability 
can be produced, for example, in accordance with a process 
10 illustrated in FIG.1. A film 12 is fed through a series of 
heated rollers, e.g., 14 and 16, to uniformly heat the film 12 
to a temperature (stretching temperature) between the glass 
transition temperature T and the melting point T of the 
polymer forming the film, more desirably between the 
Softening temperature and the melting point T of the 
polymer forming the film. For example, when a ethylene 
polymer or propylene polymer liquid resistant layer is 
utilized, particularly desirable Stretching temperatures for 
the liquid resistant layer are in the range between about 60 
C. and about 120° C. As illustrated in FIG. 1, the last heated 
roller 16 is equipped with an accompanying Stack roller 18 
and the film is passed through the nip formed by the rollers 
16 and 18 such that the speed of the film over the heated 
rollers can be controlled. The heated film 12 is then fed to 
the nip formed by a first speed adjustable stack roller set 20, 
and then the film is passed to the nip formed by a Second 
Speed adjustable Stack roller Set 22. The Stack rollers are 
designed Such that the Speed of the film traveling through the 
Stack rollers can be controlled by varying the rotational 
speed of the rollers. The peripheral linear speed of the first 
stack roller set 20 is controlled to be faster than the periph 
eral linear speed of the heated rollers 14 and 16 so as to 
apply a Stretching tension to Stretch and orient the molecules 
of the film. The peripheral linear Speed of the Second Stack 
roller Set 22 is yet faster than the peripheral linear Speed of 
the first stack roller set 20, sequentially further stretching 
and orienting the heated film 12. Although FIG. 1 illustrates 
the Stretching process with only two Stack roller Sets, the 
number of Stack roller Sets can vary widely. In accordance 
with the invention, the liquid resistant layer can be Stretched 
to any desired level. However, it is particularly useful to 
stretch the layer to a length in the range between about 200% 
and 600% of the original length. 
The stretched film 12 is then cooled desirably to a 

temperature in which the movement of the oriented mol 
ecules of the film is largely prevented, e.g., below the 
Softening temperature of the film, by passing it over chill 
rollers or chill stack rollers 24 and 26. The cooled film is 
passed over a guiding roll 28 where a fibrous web 3.0 is 
placed in juxtaposition with the film, forming a laminate 
structure 32. Optionally, as illustrated with dotted lines in 
FIG. 1, one or more additional layers 31 of fibrous webs 
and/or films can be added to the laminate structure 32. 
The laminate Structure 32 is then bonded using a bonding 

process that imparts a plurality of Spaced-apart bond Sites 
Such that the layers of the laminate Structure are attached to 
each other at the bond Sites and are independently moveable 
at the regions between adjacent bond Sites. Suitable bonding 
processes for the present invention include thermal pattern 
bonding processes and ultraSonic bonding processes and 
adhesive bonding processes. Of these, more desirable are 
thermal pattern bonding processes, and more desirable ther 
mal pattern bonding processes impart uniformly distributed 
bond Sites throughout the laminate Structure. Returning to 
FIG. 1, the laminate structure 32 is bonded by feeding it 

Page 6 of 11



5,814,178 
S 

through the nip formed by abuttingly placed pattern bonding 
rolls. In general, a pattern bonding process applies heat and 
preSSure to effect a multitude of bond Sites at limited areas 
of the laminate Structure by passing the laminate Structure 
through the nip formed by a heated pattern bonding roll pair, 
e.g., a pattern roll 34 and an anvil roll 36. One or both of the 
roll pair have a pattern of Spaced-apart raised regions on the 
Surface, which effects the bond Sites, and are heated to an 
appropriate temperature. Appropriate roll temperatures and 
nip preSSures are generally influenced by parameterS Such as 
Speed, basis weight and component polymers of the lami 
nate. For example, a bonding proceSS for a laminate of a 
polypropylene nonwoven fabric and a polypropylene film 
has a roll temperature between about 200 F. (93° C) and 
about 350 F. (177° C) and a nip pressure between about 
200 pounds per linear inch (pli) (35 kg/cm) and about 1000 
pli (175 kg/cm). A particularly desirable bond pattern 
imparts evenly distributed bond Sites throughout the lami 
nate and imparts a total bonded area between about 5% and 
about 40%, desirably between about 8% and about 20%, 
based on the total planar Surface area of the laminate, and the 
pattern imparts between about 50 and 500 bond sites per 
Square inch. 

The bonded laminate 38 is then thermally annealed to heat 
stabilize and to shrink the film layer. The laminate 38 is 
passed over a Series of heated rollers, e.g., 40 and 42, to 
uniformly heat the laminate 38 to a temperature (annealing 
temperature) equal to or higher than the above-mentioned 
Stretching temperature but below the melting point T of the 
polymer that forms the lowest melting layer of the laminate. 
According to the present invention, it is highly desirable to 
heat the laminate to an annealing temperature that is higher 
than the above-discussed stretching temperature. More 
particularly, a Suitable range for the annealing temperature is 
between about 5 C. and about 30° C. higher than the 
Stretching temperature, provided that the annealing tempera 
ture is lower than the melting point of the lowest melting 
layer of the laminate. AS mentioned above, the thermal 
Stability of the annealed laminate is essentially stable up to 
the annealing temperature. Consequently, it is highly advan 
tageous to anneal the laminate at a higher temperature, 
provided that the temperature is not So high as to melt the 
lowest melting component layer of the laminate. 

Returning to FIG. 1, the last heated roller 42 is equipped 
with an accompanying Stack roller 44, and the laminate 38 
is passed through the nip formed by the Stack rollers 42 and 
44 such that the speed of the laminate 38 over the heated 
rollers can be maintained at a controlled Speed. The heated 
laminate is then fed to the nip formed by a third variable 
Speed Stack roller Set 46, and then the laminate is passed to 
the nip formed by a forth variable speed stack roller set 48 
while the elevated temperature of the laminate is Substan 
tially maintained. The third stack roller set 46 is designed 
Such that the Speed of the heated laminate traveling through 
that the stack roller set is slower than the speed of the 
laminate over the heated rollers 40 and 42. While traveling 
through the third stack roller set 46, the heated film layer of 
the laminate Shrinks and thermally anneals, relieving its 
molecular StreSS and Strain Stored therein. The peripheral 
linear speed of the forth stack roller set 48 is yet slower than 
the peripheral linear speed of the third stack roller set 46, 
Sequentially further Shrinking and annealing the heated film 
layer. While Shrinking and annealing the film layer, the 
present process also anneals the fibrous layer of the 
laminate, even though the fibrous layer does not and is not 
induced to shrink as much as the film layer. Although FIG. 
1 illustrates a thermal annealing proceSS having only two 
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6 
Stack roller Sets, the number of Stack roller Sets can vary 
widely, and although the extent of Shrinkage or retraction of 
the liquid resistant layer may vary widely, a particularly 
desirable level of shrinkage is between about 5% and 30%, 
more particularly between about 10 and 20%, of the pre 
annealed length of the laminate. During the annealing 
process, the Shrinkage of the film layer causes the fibrous 
layer, which has a lower latent Shrinkage than the film layer, 
to gather and bulk up between adjacent bond Sites, forming 
a three dimensionally texturized laminate and improving 
textural properties of the laminate. It is important to note that 
the size of each bond site, the total number of the bond sites 
and the distance between adjacent bond Sites affect the 
extent of the three dimensional texturization. For example, 
one of controlling factors for the extent of texturization, i.e., 
the level of bulking up, of the laminate is the distance 
between adjacent bond sites provided that the film layer has 
a Sufficient level of molecular orientation to accommodate 
Such shrinkage. The annealed laminate is then cooled to a 
temperature in which the movement of the molecules of the 
film is largely prevented, e.g., below the Softening tempera 
ture of the film, by passing it over chilled rollers or chilled 
stack rollers 50 and 52. The resulting annealed laminate is 
three dimensionally texturized and thermally Stable, and the 
laminate exhibits highly desirable textural and Visual prop 
erties. Although FIG. 1 is illustrated with a film as the liquid 
resistant layer, a microfiber web can Similarly be processed 
in place of the film to provide a texturized laminate of the 
present invention. 

Turning to FIG. 2, there is illustrated a cross-sectional 
view of the three dimensionally texturized laminate 60. FIG. 
2 illustrates that the laminate 60 has a plurality of spaced 
apart bond sites 62 that attach the fibrous layer 64 and the 
liquid resistant layer 66. As shown in FIG. 2, the fibrous 
layer 64 of the texturized laminate 60 is gathered between 
the bond Sites 62, and these loop-like gathers that impart the 
three dimensional texture in the laminate are illustrated at 
68. 
The present laminate production proceSS is not limited to 

the above-illustrated machine direction (MD) stretching and 
MD relaxing process. The liquid resistant layer can be 
Stretched and the laminate can be relaxed in cross-machine 
direction (CD) using, for example, a tenter frame. 
Additionally, the laminate production process can be modi 
fied to apply biaxial, i.e., both CD and MD, stretching and 
relaxing Steps to provide a highly and multidirectionally 
texturized laminate. In addition, the film layer can be 
Separately stretched and then Subsequently used to form the 
laminate. Alternatively, commercially available uniaxially 
or biaxially oriented films can be utilized, provided that the 
latent shrinkage of the films is higher than the latent Shrink 
age of the fibrous layer. 

In accordance with the present invention, the texturized 
laminate can have widely different levels of texturization, 
from low to high texturization. Such variation in texturiza 
tion can be accomplished by, for example, utilizing liquid 
resistant layers that have different levels of molecular 
orientation, applying different annealing temperatures and 
varying the duration of the annealing process. In general, a 
liquid resistant layer having a high level of molecular 
orientation provides a highly texturized laminate, and ulti 
lizing a high annealing temperature and/or extending the 
annealing duration also provides a highly texturized lami 
nate. Additionally, as discussed above, the texturization 
level can be controlled by utilizing different bond patterns. 
The present annealing texturization process is highly advan 
tageous in that the laminate can be texturized to a level that 
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is highly difficult with prior art attempts. Particularly desir 
ably texturized laminates of the invention have a ratio 
between a unit length of the liquid resistant layer and the 
length of the fibrous layer covering the liquid resistant layer 
(length ratio) of from about 0.7 to about 0.95, more desirably 
from about 0.8 to about 0.9, such that the laminates provide 
highly desirable textural properties as well as useful physical 
properties. 

The liquid resistant layerS Suitable for the present inven 
tion are produced from thermoplastic polymers. More 
Specifically, Suitable films can be produced from thermo 
plastic polymerS Such as polyolefins, polyamides, 
polyesters, acrylic polymers, polyvinyl chloride, polyvinyl 
acetate, and copolymers and blends thereof. Suitable poly 
olefins include, for example, polyethylene, e.g., high density 
polyethylene, medium density polyethylene, low density 
polyethylene and linear low density polyethylene; 
polypropylene, e.g., isotactic polypropylene, Syndiotactic 
polypropylene, blends thereof, and blends of isotactic 
polypropylene and atactic polypropylene; polybutylene, 
e.g., poly(1-butene) and poly(2-butene); polypentene, e.g., 
poly(1-pentene) and poly(2-pentene); poly(3-methyl-1- 
pentene); poly(4-methyl-1-pentene) and polybutadiene; and 
copolymers and blends thereof. Suitable copolymers include 
random and block copolymers prepared from two or more 
different unsaturated olefin monomers, Such as ethylene/ 
propylene copolymers, butene/propylene copolymers, eth 
ylene Vinyl acetate and ethylene Vinyl alcohol. Additionally 
Suitable olefin copolymers include heterophasic propylene 
polymers disclosed in U.S. Pat. No. 5,368,927 to Lesca et 
al., which patent is herein incorporated by reference. Suit 
able polyamides include nylon 6, nylon 6/6, nylon 4/6, nylon 
11, nylon 12, nylon 6/10, nylon 6/12, nylon 12/12, copoly 
mers of caprolactam and alkylene oxide diamine, and the 
like, as well as blends and copolymers thereof. Suitable 
polyesters include poly(ethylene terephthalate), poly 
(butylene terephthalate), poly(tetramethylene terephthalate), 
poly(cyclohexylene-1,4-dimethylene terephthalate), and 
isophthalate copolymers thereof, as well as blends thereof. 
Suitable Acrylic polymers include ethylene methyl meth 
acrylate and the like. Of these Suitable polymers, the more 
desirable polymers are polyolefins, olefin copolymers and 
blends thereof Since Such polymers are widely available and 
have useful chemical and mechanical properties. The most 
desirable polymers for the film layer are various 
polyethylenes, various polypropylenes, and blends and 
copolymers thereof. Films containing a Suitable polymer can 
be produced in accordance with conventional methods, Such 
as casting and blowing processes. 

Liquid resistant layer materials Suitable for the present 
invention may be breathable, i.e., the liquid resistant layer 
has a water vapor transmission rate of at least 1000 grams 
per Square meter for 24 hours as measured in accordance 
with ASTM E96-80, Method B. More desirably, the breath 
able liquid resistant layer material also exhibits microbe 
barrier properties. Typically, a breathable film contains 
evenly distributed micropores that are large enough to pass 
water vapor through the pores but Small and tortuous enough 
to prevent liquid, and desirably also prevent microbes, from 
flowing therethrough. There are a number of ways to make 
a film breathable, which include microaperturing, Solution 
leaching and the use of fillers. 
When fillers are used, a film is produced from a thermo 

plastic film composition that contains filler particles and 
then the film is stretched or crushed between rollers to crack 
the filler particles So as to create Small gaps or apertures in 
the film. The term “filler” as used herein indicates particu 
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8 
lates or other forms of materials that can be blended with a 
thermoplastic film composition and do not adversely interact 
with the film composition but can be uniformly dispersed in 
the film composition. In general, the fillers are in a particu 
late form and have an average particle Size in the range of 
about 0.1 um to about 10 um. Exemplary suitable fillers 
include calcium carbonate, various kinds of clay, Silica, 
alumina, barium Sulfate, Sodium carbonate, talc, calcium 
Sulfate, titanium dioxide, Zeolite, aluminum Sulfate, diato 
maceous earth, magnesium Sulfate, magnesium carbonate, 
barium carbonate, kaolin, mica, carbon particles, calcium 
oxide, magnesium oxide, aluminum hydroxide and polysac 
charide particulates, e.g., Wood powder, pulp powders, 
chitin, chitosan and derivatives thereof. The filler material or 
a masterbatch of the filler material, typically, is dry blended 
with the thermoplastic resin pellets, e.g., in a tumble blender 
to uniformly disperse the filler, and then the physical mixture 
of the resin and the filler is processed to form a film. Again, 
a conventional film forming process, Such as a casting or 
blowing process, can be used to form a film from the filled 
polymer composition. 
AS for the microfiber liquid resistant layer, Suitable 

microfiber webs for the layer include meltblown fiber webs 
and flash spun fiber webs, and suitable microfiber webs can 
be produced from fiber-forming thermoplastics including 
polyolefins, polyamides, polyesters, acrylic polymers, poly 
Vinyl chloride, polyvinyl acetate, and copolymers and blends 
thereof. Illustrative examples of the suitable thermoplastic 
polymers and blends thereof are disclosed above in con 
junction with the film. Suitable processes for producing the 
microfiber layer include above-illustrated meltblown fiber 
web production processes and flash Spun fiber web produc 
tion processes. 
The thermoplastic composition for the liquid resistant 

layer may additionally contain a bonding agent that facili 
tates improved bonding of the fibrous layer and the liquid 
resistant layer of the laminate, improving the bonding and 
peeling Strength of the resultant laminate and lowering the 
temperature and preSSure required to bond the laminate. The 
addition of the bonding agent is particularly important when 
the polymers of the fibrous layer and the liquid resistant 
layer are incompatible or not highly compatible. Examples 
of useful bonding agents include hydrogenated hydrocarbon 
resins Such as RegalreZE Series tackifiers, which are avail 
able from Hercules, Inc., and Arkon(R) Series tackifiers, 
which are available from Arakawa Chemical (U.S.A.), Inc. 
Other suitable bonding agents include ZonatecCE) 501, which 
is produced by Arizona Chemical Co., and Eastman(R) 
1023PL resin, which is available from Eastman Chemical. 
Yet another group of Suitable bonding agents includes eth 
ylene copolymerS Such as ethylene Vinyl acetate, ethylene 
ethyl acrylate, ethylene acrylic acid, ethylene methyl acry 
late and ethylene butyl acrylate. 
A suitable composition for the breathable film of the 

present invention may contain, based on the total dry weight 
of the composition, from about 10% to about 70% of a 
thermoplastic polymer and from about 30% to about 90% of 
a filler material. Optionally, the composition may addition 
ally contain from about 2% to about 20% of a bonding agent. 
The liquid resistant layer composition may also contain 
processing aids, Stabilizers, e.g., heat Stabilizer, antistat, 
radiation Stabilizer and light Stabilizer, flame retardants, 
alcohol repellents, water repellents and the like. 

Suitable materials for the fabric layer include nonwoven 
fabrics, e.g., Spunbond WebS, meltblown webs, hydroen 
tangled webs, bonded staple fiber webs and the like; woven 
fabrics; knits and the like. Of these, particularly suitable 
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materials for the fibrous layer are nonwoven fabrics pro 
duced from one or more of fiber-forming thermoplastic 
polymers. Suitable nonwoven fabrics for the present inven 
tion can be produced from any fiber-forming thermoplastic 
polymers including polyolefins, polyamides, polyesters, 
polyvinyl chloride, polyvinyl acetate and copolymers and 
blends thereof, as well as thermoplastic elastomers. 
Examples of Specific polyolefins, polyamides, polyesters, 
polyvinyl chloride, and copolymers and blends thereof are 
illustrated above in conjunction with the polymerS Suitable 
for the film layer. Suitable thermoplastic elastomers for the 
fibrous layer include tri- and tetra-block styrenic block 
copolymers, polyamide and polyester based elastomers, and 
the like. In accordance with the invention, the polymer 
Selected for the fibrous layer desirably has a melting point 
T equal to or higher than the melting point T of the 
polymer of the liquid barrier layer Since it is not desirable to 
limit the annealing temperature of the annealing process to 
the melting point T of the fibrous layer. The fibrous layer 
can be produced from monocomponent fibers, multicompo 
nent conjugate fibers, or blends of more than one type of 
fibers. The fabric layer may also contain natural fibers, e.g., 
cotton fibers, wood pulp fibers and the like. Additionally 
Suitable nonwoven fabrics are laminates of different non 
woven fabrics, e.g., Spunbond webs, meltblown webs, 
hydroentangled web and bonded staple fiber webs. For 
example, U.S. Pat. No. 4,041,203 to Brock et al. teaches a 
laminate containing at least one Spunbond web and one 
meltblown web, which is highly useful as the fibrous layer 
of the present invention. The patent in its entirety is herein 
incorporated by reference. 

The three dimensionally texturized laminate of the present 
invention exhibits Soft, drapable, lofty characteristics and 
has a considerably increased Surface area when compared to 
the non-texturized laminate. Additionally, it has been found 
that the texturized laminate provides improved breathability 
when a breathable liquid resistant layer is utilized. The 
laminate is highly useful for various applications where, for 
example, cloth-like texture and liquid resistance are 
required. Illustrative examples of Such applications include 
examining gowns, Surgical gowns, industrial protective 
garments, Surgical drapes, personal care article Outer covers, 
diaper outer cover, training pants covers and the like. In 
addition, the laminate is thermally annealed Such that it 
exhibits a high heat stability. The laminate is therefore 
highly Suitable for various applications in which the lami 
nate is exposed to a relatively high temperature, Such as 
various Sterilization procedures including Steam Sterilization 
and ethylene oxide Sterilization processes. Consequently, the 
present laminate is an excellent material for Sterilization 
packaging materials, e.g., Sterile Wraps, and disposable and 
Sterilizable garments, e.g., Surgical gowns. Typically, a Ster 
ilization package is used to Sterilize and maintain 
instruments, Such as Surgical instruments for hospital oper 
ating rooms, in a Sterilized condition until use. A large 
number of Such instruments are currently packaged in Sterile 
wraps. The most common method of packaging Such instru 
ments is called double, Sequential wrapping wherein an 
instrument is wrapped in a first piece of Sterilization wrap 
with the loose ends being taped shut. Next, a Second and 
Separate sheet of Sterilization wrap is used to wrap the 
instrument a Second time. Once the Second sheet of wrap has 
been wrapped around the instrument, the loose ends of the 
Second sheet are taped closed and the wrapped instrument is 
Sent through a Sterilization process. After the wrapped 
instrument has been Sterilized, it is normally placed in 
Storage until actual use. AS for disposable and Sterilizable 
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garments, there are many different types of disposable and 
Sterilizable garments known in the art. Exemplary dispos 
able and Sterilizable garments are disclosed, for example, in 
U.S. Pat. Nos. 3,824,625 to Green and 3,911,499 to Ben 
evento et al., which patents are herein incorporated by 
reference. Many useful improvements, e.g., drapability, 
hand and heat Stability, on Such garments can be made by 
utilizing the present laminate. 

The following examples are provided for illustration 
purposes and the invention is not limited thereto. 

EXAMPLES 

The following testing procedures were used. 
Bulk: The bulk was measured using an Ames Thickness 

Tester, Model 3223. A 3 inch (7.6 cm) diameter platen with 
total weight of 0.4 pounds (0.18 kg), including an attach 
ment rod and weights, was placed on a 4 inch (10.2 cm) by 
4 inch (10.2 cm) Sample, and then the bulk was measured. 
Drape Stiffness: This test determines the bending length and 
flexural rigidity of a fabric by measuring the extent of 
bending of the fabric under its own weight. The Drape 
Stiffness test was conducted in accordance with ASTM 
Standard Test D-1388, except the test specimen size was 1 
inchx8 inch. 

WVTR (Water Vapor Transmission Rate): This test deter 
mines breathability of a test Specimen. The test was con 
ducted in accordance with ASTM E96-80, Method B. 

Example 1 

A three dimensionally texturized, breathable film/ 
Spunbond nonwoven web laminate was prepared and tested 
for its properties. 
A 1.5 mil (38 um) blown film was prepared from a 

polymeric composition which contained, based on the total 
weight of the composition, about 18% of a heterophasic 
propylene polymer, about 12% of an ethylene-propylene 
random copolymer, about 5% of low density polyethylene 
and 65% of calcium carbonate. The composition addition 
ally contained about 1.5 wt % of a pigment package. The 
heterophasic propylene polymer was Himont's KS051P (5 
MFR) polypropylene based polymer; the random copolymer 
was Shell's RCP 6D81; the low density polyethylene was 
Dow's LDPE 640; and the calcium carbonate was Super 
coat" which had a 1 um average particle size and was 
obtained from ECCA Calcium Products, Inc., Alabama, a 
division of ECC International. The pigment package was 
Standard Color Corp.’s 11111 blue. 
A 0.6 osy (20 g/m) spunbond nonwoven fabric was 

prepared from an ethylene-propylene random copolymer, 
Exxon's 9355, which was blended with 2 wt % of TiO, and 
1 wt % of the 11111 blue pigment package. The spunbond 
fabric contained about 2.5 denier fibers and had a bond 
pattern that applied evenly distributed about 48 bond sites/ 
cm and had about 15% of the surface area covered by the 
bond sites. 

The film was heated, stretched and cooled in the stretch 
ing Section of the apparatus of the type that is illustrated in 
FIG.1. The blown film was heated to about 190° F (88° C), 
stretched in the MD direction to about 340% of its original 
length and then maintained at about 170° F (77° C). 
The stretched film was placed between two layers of the 

Spunbond web in juxtaposition to form a laminate, and then 
the laminate was point bonded by feeding the web into the 
nip formed by a steel calender roll, which was heated to 270 
F. (132C.), and a steel anvil roll, which was heated to 240 
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F. (116° C). The calender roll had about 10 points/cm of 
raised bond points, and the total bond area occupied by the 
bond points was about 10% of the total Surface area. The 
bonding rolls applied about 800 psi (56 kg/cm) pressure on 
the laminate. The bonded laminate had a caliper of about 24 
mil (0.61 mm). 
The bonded laminate was then annealed while allowing 

the film layer to shrink and the laminate to retract. The 
bonded laminate was heated by passing it over a Series of 
heated roller to 230° C. at a speed of 360 feet/min (110 
m/min). The heated laminate was fed through two sets of 
stack rollers that slowed the speed of the laminate to 300 
feet/min (91 m/min), allowing the film layer to retract 15% 
in the machine direction, and then the laminate was cooled. 

Comparative Example 1 (C1) 
A non-texturized laminate containing a pre-heat annealed 

film layer was prepared and was tested for its properties. 
A Stretched film was produced in accordance with the 

procedure outlined in Example 1, and the film alone was 
then heat annealed in accordance with the procedure out 
lined for the bonded laminate in Example 1. The resulting 
film was placed between two layers of the spunbond fabric 
to form a laminate and then bonded in accordance with 
Example 1. 

Example 2 (Ex2) 
A heat annealed laminate was produced in accordance 

with Example 1, except a Spunbond/melt blown/spunbond 
(SMS) composite fabric was used in place of the spunbond 
fabric. 

A 0.6 osy (20 g/m) SMS composite was produced in 
accordance with U.S. Pat. No. 4,041,203 to Brock et al. The 
SMS composite contained two outer layers of a 0.225 osy 
(7.6 g/m) spunbond web, which was produced from the 
ethylenepropylene random copolymer composition dis 
closed in Example 1 for the spunbond fabric, and a 0.15 osy 
(5.1 g/m) middle meltblown fiber web layer, which was 
produced from Himont's high melt flow rate polypropylene, 
3495G. The SMS composite was bonded with a pattern bond 
that applied about 48 bond sites/cm° and had about 15% of 
the Surface area occupied by the bond Sites. 

Comparative Example 2 (C2) 
Comparative Example 1 was repeated, except the SMS 

composite of Example 2 was used in place of the Spunbond 
fabric. 

Examples 1-2 and Comparative Examples 1-2 were 
tested for their properties, and the results are shown in Table 
1. 

TABLE 1. 

Drape 
Bulk Stiffness WVTR 

Example (mm) (cm) (g/m/24 hours) 
Ex1 1.09 1.88 386O 
C1 O.61 3.17 3440 
Ex2 122 2.53 4490 
C2 O41 3.30 333O 

The bulk values of Ex1 and Ex2, compared to the bulk 
values of C1 and C2, demonstrate that the annealed lami 
nates of the invention are three dimensionally texturized and 
have a highly improved bulk. In addition, the texturized 

15 

25 

35 

40 

45 

50 

55 

60 

65 

12 
laminates have lower drape StiffneSS Values than correspond 
ing comparative heat Stabilized but non-texturized laminates 
(C1 and C2), indicating that the texturized laminates exhibit 
improved drapability and Softness. The laminate also exhib 
ited highly improved and desirable hand over the compara 
tive laminates, and the breathability of laminate was Sur 
prisingly improved over the non-texturized laminates. 
The three dimensionally texturized laminate of the inven 

tion provides highly improved textural properties and hand 
as well highly desirable dimensional Stability against rela 
tively high temperature exposures. The laminate is thus an 
excellent material for various applications, especially for 
liquid barrier applications, in which textural properties and/ 
or heat Stability is important. Moreover, the textural prop 
erties of the laminate make it particularly Suitable for skin 
contacting uses, Such as diapers, Sanitary napkins, inconti 
nence care products and various disposable garments. 
What is claimed is: 
1. A process for producing a three dimensionally textur 

ized liquid resistant laminate comprising a fibrous layer and 
a liquid resistant layer, Said liquid resistant layer having a 
higher latent shrinkability than said fibrous layer, which 
process comprising the Steps of 

a) placing said fibrous layer and said liquid resistant layer 
in juxtaposition to form a laminate, 

b) attaching said fibrous layer and said liquid resistant 
layer of Said laminate at a plurality of Spaced-apart 
point bond Sites, 

c) heating said bonded laminate to a temperature that 
activates the latent Shrinkability of Said liquid resistant 
layer, and 

d) allowing the heated laminate to retract Such that said 
liquid resistant layer shrinks and said fibrous layer 
forms gathers between Said bond Sites, thereby forming 
a three dimensional texture and heat annealing Said 
laminate. 

2. The process of claim 1 wherein Said higher latent 
Shrinkability is imparted by Stretching Said liquid resistant 
layer at a stretching temperature equal to or higher than the 
glass transition temperature of Said liquid resistant layer but 
below the lower melting temperature of Said liquid resistant 
layer and Said fibrous layer. 

3. The process of claim 2 wherein Said liquid resistant 
layer is stretched to a length between about 200% and 600% 
of its original length. 

4. The process of claim 1 wherein said bonded laminate 
is heated to an annealing temperature equal to or higher than 
the Softening temperature of Said liquid resistant layer but 
below the lower melting temperature of Said liquid resistant 
layer and Said fibrous layer. 

5. The process of claim 2 wherein said bonded laminate 
is heated to an annealing temperature between about 5 C. 
and about 60° C. higher than the stretching temperature and 
less than the melting temperature of Said liquid resistant 
layer and Said fibrous layer. 

6. The process of claim 1 wherein said bond sites are 
evenly distributed and occupy between about 5% and about 
40% of the total Surface area of Said laminate. 

7. The process of claim 1 wherein said liquid resistant 
layer comprises a thermoplastic polymer Selected from 
polyolefins, polyamides, polyesters, acrylic polymers, poly 
Vinyl chloride, polyvinyl acetate, and copolymers and blends 
thereof. 

8. The process of claim 7 wherein said liquid resistant 
layer comprises a heterophasic propylene polymer. 

9. The process of claim 7 wherein said liquid resistant 
layer further comprises a filler. 
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10. The process of claim 7 wherein said liquid resistant 14. The process of claim 13 wherein said fibrous layer is 
layer is a film or a microfiber web. Selected from a fabric selected from nonwoven webs, woven 

11. The process of claim 10 wherein said liquid resistant fabrics and knits. 
layer is a film. 15. The process of claim 14 wherein said fibrous layer is, 

12. The process of claim 9 wherein said liquid resistant 5 
layer further comprises a bonding agent. 

13. The process of claim 1 wherein said fibrous layer 
comprises a thermoplastic polymer Selected from comprises an additional fibrous layer. 
polyolefins, polyamides, polyesters, acrylic polymers, poly 
Vinyl chloride, polyvinyl acetate, thermoplastic elastomers, 10 
copolymers and blends thereof. k . . . . 

a spunbond fiber web. 
16. The process of claim 1 wherein said laminate further 
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