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(57) ABSTRACT 

A nursing pad is disclosed having a liquid permeable body 
facing layer of a polyethylene/polypropylene bicomponent 
fiber web, an absorbent core comprising a composite fabric 
of thermoplastic fibers and an absorbent material, and a 
barrier laminate, Such as a Spunbond/meltblown/spunbond 
laminate or a Spunbond/film laminate. The nursing pad can 
have a Substantially concave shape, a thermally Sealed edge 
and autogenous bonding to impart additional integrity to the 
three-dimensional shape. 

29 Claims, 3 Drawing Sheets 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or adver 
tisement or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory 
invention registration. For more specific information on 
the rights associated with a statutory invention registra 
tion see 35 U.S.C. 157. 
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NURSING PAD 

FIELD OF THE INVENTION 

The present invention relates generally to absorbent pads. 
More particularly, the present invention relates to improved 
nursing pads and methods of making the same. 

BACKGROUND OF THE INVENTION 

During the latter Stages of pregnancy and after childbirth 
it is very common for mothers to produce exceSS milk 
resulting in various degrees of leakage. Although this prob 
lem may last generally throughout the entire nursing period, 
it is often most acute during the earlier Stages of nursing. The 
leakage that results from this condition can Seep through a 
brassiere and wet a mothers clothing. This is highly unde 
Sirable as it may contribute to mastitis, Soil or Stain the 
clothing as well as cause the mother discomfort in wearing 
wet clothing. Further, in many situations Such as at work or 
in public, wetting of clothing can cause the mother unwanted 
embarrassment or StreSS. Thus, nursing pads have been 
developed to improve the comfort and confidence of nursing 
mothers. These pads are intended to absorb and retain 
leakage from a nursing mother and are placed adjacent the 
nipple and between the brassiere and breast. Various nursing 
pads are commercially available today. Examples of nursing 
pads are described in U.S. Pat. No. 4,047,534 to Thom 
aschefsky et al.; U.S. Pat. No. 3,356,090 to Plantinga et al.; 
U.S. Pat. No. 4,700,699 to Tollerud et al.; and U.S. Pat. No. 
5,149,336 to Clarke et al. 
Many nursing pads of the prior art Suffer from one or more 

of the disadvantages described below. One Such disadvan 
tage is that the shape of the pad does not readily conform 
with the shape of the breast. When placed in the brassiere 
during use, the flat disc shaped pad is forced to conform to 
the cup shape of the breast and brassiere. However, in doing 
So the pad often bunches at one or more locations. Bunching 
of the pad contributes to leakage, can cause discomfort and 
also create unnatural or noticeable deformations which 
appear through the clothing. Further, flat nursing pads may 
also be prone to movement once in place which may result 
in bunching or an alignment that allows fluid to contact a 
mother's clothing. In addition, after absorbing fluid there is 
a tendency for Some of the fluid to migrate to lower portions 
of the pad due to gravity. In this regard, many pads are 
assembled in Such a manner that fluid may escape at the edge 
of the pad. Still further, the Stitching, bonding and/or mate 
rials employed within nursing pads are often rough or 
exhibit poor hand. 

Thus, there exists a need for an improved nursing pad 
with good absorbent properties and which has a pleasing feel 
against a woman's skin. Further, there exists a need for Such 
a pad which is not prone to leak fluid through the edges of 
the pad and yet which does not have rough or Stiff edges 
which may cause chaffing or irritation of the skin. Further, 
there exists a need for a nursing pad which will readily 
conform to the shape of the brassiere and breast without 
bunching. In addition, there exists a need for Such a pad 
which, once in place, is not prone to movement or dislodg 
ing. There likewise exists a need for an improved breast pad 
which is both soft and durable while sufficiently inexpensive 
to be disposable. 

SUMMARY OF THE INVENTION 

The aforesaid needs are fulfilled and the shortcomings of 
the prior art overcome by an absorbent pad of the present 
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2 
invention which comprises a flexible absorbent pad having 
an inner liquid pervious layer, an absorbent core and an outer 
liquid impervious layer. The inner layer preferably com 
prises a liquid pervious nonwoven web of multicomponent 
thermoplastic fibers. Desirably the liquid pervious layer 
comprises a nonwoven web of bicomponent fiberS Such as, 
for example, fibers comprising a polyethylene polymer 
component and a polypropylene polymer component. One 
or more components of the multicomponent fibers of the 
liquid pervious nonwoven web can be hydrophilic. 
Additionally, the inner layer can be a point bonded and/or an 
autogenously bonded web. The individual layers of the 
absorbent pad are bonded together and, as an example, the 
layers of the pad can be bonded together along the edge and 
preferably are bonded with a continuous bond to create a 
Sealed edge. In a further aspect, the absorbent pad can 
comprise a three-dimensionally shaped article having autog 
enously bonded thermoplastic fibers in both the inner and 
outer layers. 

In still a further aspect of the invention, the absorbent core 
can comprise a Stabilized matrix of thermoplastic fibers and 
absorbent material. In one embodiment, the absorbent core 
can comprise pulp, Superabsorbent and a Stabilizing matrix 
of thermoplastic fibers. In still a further aspect, the outer 
liquid impervious layer desirably comprises a multilayer 
laminate having at least one nonwoven web of thermoplastic 
fibers. AS one example, the liquid impervious multilayer 
laminate can comprise a Spunbond/meltblown/spunbond 
laminate. As a further example, the multilayer laminate can 
comprise a breathable microporous film and a nonwoven 
web. In a further aspect of the invention, the absorbent pad 
can have a three-dimensional contoured shape Such as, for 
example, a generally concave shape. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a Side View of a nursing pad of the present 
invention with portions partially broken away to reveal the 
cross-section taken at A-A of FIG. 2. 

FIG. 2 is a top plan view of the nursing pad of FIG. 1. 
FIG. 3 is a top plan View of a nursing pad of the present 

invention. 

FIGS. 4 and 5 are views of bonding patterns suitable for 
use with the present invention. 

FIG. 6 is a side View of an apparatus useful for making an 
absorbent pad of the present invention. 

FIG. 6A is a cross-sectional view of an apparatus of FIG. 
6 useful for making an absorbent pad of the present inven 
tion. 

DEFINITIONS 

AS used herein the term "nonwoven fabric' or "nonwoven 
web' means a web having a structure of individual fibers or 
threads which are interlaid, but not in an identifiable manner 
as in a knitted or meshed fabric. Nonwoven fabrics or webs 
have been formed from many processes Such as for example, 
melt blowing processes, Spunbonding processes, 
hydroentangling, air-laid and bonded-carded web processes. 
AS used herein the term “microfibers' means Small diam 

eter fibers having an average diameter not greater than about 
10 microns. In a preferred embodiment the microfibers may 
have an average diameter of from about 0.5 microns to about 
10 microns. Microfibers can include both meltblown fibers 
and/or fine spunbond fibers. 
As used herein the term “spunbonded fibers” or “spun 

bond fibers' refers to Small diameter fibers of oriented 
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polymer. Spunbond fibers are formed by extruding molten 
thermoplastic material as filaments from a plurality of fine, 
usually circular capillaries of a spinneret with the diameter 
of the extruded filaments then being rapidly reduced as by, 
for example, in U.S. Pat. No. 4,340,563 to Appel et al., and 
U.S. Pat. No. 3,692,618 to Dorschner et al., U.S. Pat. No. 
3,802,817 to Matsuki et al., U.S. Pat. Nos. 3,338,992 and 
3,341,394 to Kinney, U.S. Pat. No. 3,502,763 to Hartman; 
U.S. Pat. No. 3,542,615 to Dobo et al.; and U.S. Pat. No. 
5,382,400 to Pike et al. Spunbond fibers are generally not 
tacky when they are deposited onto a collecting Surface and 
thus often require additional mechanical or chemical bond 
ing to form an integrated Stabilized web. 
AS used herein the term "meltblown fibers' means fibers 

which are generally formed by extruding a molten thermo 
plastic material through a plurality of fine, usually circular, 
die capillaries as molten threads or filaments into converging 
high velocity, usually hot, gas (e.g. air) Streams which 
attenuate the filaments of molten thermoplastic material to 
reduce their diameter, which may be to microfiber diameter. 
Thereafter, the meltblown fibers are generally carried by the 
high Velocity gas Stream and are deposited on a collecting 
surface to form a web of randomly disbursed meltblown 
fibers. Such a process is disclosed, for example, in U.S. Pat. 
No. 3,849,241 to Butin et al. and U.S. Pat. No. 5,213,881 to 
Timmons et al., the entire contents of which are incorporated 
herein by reference. Meltblown fibers are often microfibers 
which can be continuous or discontinuous and are generally 
tacky when deposited onto a collecting Surface. 
AS used herein "multilayer nonwoven laminate’ means a 

laminate comprising a plurality of layers wherein at least 
one of the layerS is a nonwoven fabric. AS an example, 
laminates wherein Some of the layers are spunbond and 
Some meltblown such as a spunbond/meltblown/spunbond 
(SMS) laminate and others as disclosed in U.S. Pat. No. 
4,041,203 to Brocket al.; U.S. Pat. No. 5,169,706 to Collier 
et al.; U.S. Pat. No. 5,145,727 to Potts et al.; U.S. Pat. No. 
5,178,931 to Perkins et al.; and U.S. Pat. No. 5,188,885 to 
Timmons et al., the entire contents of which are incorporated 
herein by reference. Such a laminate may be made by 
Sequentially depositing onto a moving forming belt first a 
spunbond fabric layer, then a meltblown fabric layer and last 
another Spunbond layer and then bonding the laminate in a 
manner described below. Alternatively, the fabric layers may 
be made individually, collected in rolls, and combined in a 
Separate bonding Step. Multilayer laminates may also have 
various numbers of meltblown layers or multiple spunbond 
layers in many different configurations and may include 
other materials such as films (F), e.g. SMMS, SM, SF, SFS, 
etc. 

AS used herein, the term "coform material” means com 
posite materials comprising a mixture or Stabilized matrix of 
thermoplastic fibers and a Second non-thermoplastic mate 
rial. As an example, coform materials may be made by a 
proceSS in which at least one meltblown die head is arranged 
near a chute through which other materials are added to the 
web while it is forming. Such other materials may be, for 
example, pulp, Superabsorbent particles, cellulose and/or 
Staple fibers. Coform processes are described in commonly 
assigned U.S. Pat. No. 4,818,464 to Lau; U.S. Pat. No. 
4,100,324 to Anderson et al., U.S. Pat. No. 5,284,703 to 
Everhartet al.; and U.S. Pat. No. 5,350,624 to Georger et al.; 
the entire contents of the aforesaid references are incorpo 
rated herein by reference. 
As used herein a “superabsorbent” or “superabsorbent 

material” refers to a water-SWellable, water-Soluble organic 
or inorganic material capable, under favorable conditions, of 
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4 
absorbing at least about 10 times its weight and, more 
desirably, at least about 20 times its weight in an aqueous 
Solution containing 0.9 weight percent Sodium chloride. 
Organic materials Suitable for use as a Superabsorbent mate 
rial in conjunction with the present invention include, but are 
not limited to, natural materials. Such as guar gum, agar, 
pectin and the like; as well as Synthetic materials, Such as 
Synthetic hydroge polymers. Such hydrogel polymers 
include, for example, alkali metal Salts of polyacrylic acids, 
polyacrylamides, polyvinyl alcohol, ethylene, maleic anhy 
dride copolymers, polyvinyl ethers, methyl cellulose, car 
boxy methyl cellulose, hydroxypropylcellulose, 
polyvinylmorpholinone, and polymers and copolymers of 
Vinyl Sulfonic acid, polyacrylates, polyacrylamides, 
polyvinylpyrridine, and the like. Other Suitable polymers 
include hydrolyzed acrylonitrile grafted Starch, acrylic acid 
grafted Starch, and isobutylene maleic anhydride polymers 
and mixtures thereof. The hydrogel polymers are preferably 
lightly crosslinked to render the materials Substantially 
water insoluble. Crosslinking may, for example, be accom 
plished by irradiation or by covalent, ionic, Van der Waals, 
or hydrogen bonding. The Superabsorbent materials may be 
in any form Suitable for use in absorbent composites includ 
ing particles, fibers, flakes, Spheres and the like. Typically 
the Superabsorbent material is present within the absorbent 
body in an amount from about 5 to about 95 weight percent 
based on total weight of the absorbent body. Superabsor 
bents are generally available in particle Sizes ranging from 
about 20 to about 1000 microns. An example of a suitable 
commercially available Superabsorbent is SANWET IM 
3900 available from Hoescht Celanese located in 
Portsmouth, Va. and DRYTECH 2035LD available from 
Dow Chemical Co. located in Midland, Mich. 
AS used herein the term “polymer generally includes but 

is not limited to, homopolymers, copolymers, Such as for 
example, block, graft, random and alternating copolymers, 
terpolymers, etc. and blends and/or modifications thereof. 
Furthermore, unless otherwise Specifically limited, the term 
"polymer Shall include all possible spacial configurations 
of the molecule. These configurations include, but are not 
limited to, isotactic, Syndiotactic and/or random Symmetries. 
As used herein the term “monocomponent” fiber refers to 

a fiber formed from one or more extruders using only one 
polymer. This is not meant to exclude fibers formed from 
one polymer to which Small amounts of additives have been 
added for coloration, anti-Static properties, lubrication, 
hydrophilicity, etc. These additives, e.g. titanium dioxide for 
coloration, are generally present in an amount less than 5 
weight percent and more typically about 2 weight percent. 
As used herein the term “multicomponent fibers” or 

“conjugate fibers' refers to fibers which have been formed 
from at least two polymers extruded from Separate extruders 
but spun together to form one fiber. Bicomponent fibers refer 
to a common, Specific class of multicomponent fiber 
wherein the fiber comprises two distinct components. The 
polymers are arranged in Substantially constantly positioned 
distinct Zones acroSS the cross-section of the fibers and 
extend continuously along the length of the fibers. The 
configuration of Such a fibers may be, for example, a 
sheath/core arrangement wherein one polymer is Surrounded 
by another or may be a side-by-side arrangement, a pie 
arrangement or an “islands-in-the-Sea’ arrangement. Con 
jugate fibers are taught in U.S. Pat. No. 5,108,820 to Kaneko 
et al.; U.S. Pat. No. 4,795,668 to Krueger et al.; and U.S. Pat. 
No. 5,336,552 to Strack et al. Multicomponent fibers are 
also taught in U.S. Pat. No. 5,382,400 to Pike et al. and may 
be used to produce crimp in the fibers by drawing the 
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multicomponent fibers with heated air; the entire contents of 
the aforesaid patent is incorporated herein by reference. For 
bicomponent fibers, the polymerS may be present in ratioS of 
75/25, 50/50, 25/75 or any other desired ratios. The fibers 
may also have shapes. Such as those described in U.S. Pat. 
No. 5,277,976 to Hogle et al.; U.S. Pat. No. 5,466,410 to 
Hills; and U.S. Pat. Nos. 5,069,970 and 5,057,368 to Larg 
man et al., which describe fibers with unconventional 
shapes. 
AS used herein the term “multiconstituent fibers” or 

“biconstituent fibers' refers to fibers which have been 
formed from at least two polymers extruded from the same 
extruder as a blend. The term “blend” is defined below. 
Biconstituent fibers do not have the various polymer com 
ponents arranged in constantly positioned distinct Zones 
acroSS the cross-sectional area of the fiber and the various 
polymers are usually not continuous along the entire length 
of the fiber, instead usually forming fibrils or protofibrils 
which start and end at random. 
AS used herein the term “blend’ means a mixture of two 

or more polymers while the term “alloy means a Sub-class 
of blends wherein the components are immiscible but have 
been compatibilized. 
AS used herein, “ultraSonic bonding” means a proceSS 

performed, for example, by passing the fabric between a 
Sonic horn and anvil roll as illustrated in U.S. Pat. No. 
4,374,888 to Bornslaeger. 
AS used herein "point bonded” means bonding one or 

more fabrics with a pattern of discrete bond points. AS an 
example, thermal point bonding often involves passing a 
fabric or web of fibers to be bonded between a pair of heated 
bonding rolls. One of the bonding rolls is usually, though not 
always, patterned in Some way So that the entire fabric is not 
bonded acroSS its entire Surface, and the Second or anvil roll 
is usually flat. As a result, various patterns for calender rolls 
have been developed for functional as well as aesthetic 
reasons. One example of a pattern has points and is the 
Hansen Pennings or “H&P' pattern with about a 30% bond 
area with about 200 bonds/square inch as taught in U.S. Pat. 
No. 3,855,046 to Hansen and Pennings. The H&P pattern 
has Square point or pin bonding areas wherein each pin has 
a side dimension of 0.038 inches (0.965 mm), a spacing of 
0.070 inches (1.778 mm) between pins, and a depth of 
bonding of 0.023 inches (0.584 mm). The resulting pattern 
has a bonded area of about 29.5%. Another typical point 
bonding pattern is the expanded Hansen Pennings or “EHP” 
bond pattern which produces a 15% bond area with a Square 
pin having a side dimension of 0.037 inches (0.94 mm), a pin 
spacing of 0.097 inches (2.464 mm) and a depth of 0.039 
inches (0.991 mm). Another typical point bonding pattern 
designated "714 has Square pin bonding areas wherein each 
pin has a side dimension of 0.023 inches, a spacing of 0.062 
inches (1.575 mm) between pins, and a depth of bonding of 
0.033 inches (0.838 mm). The resulting pattern has a bonded 
area of about 15%. Yet another common pattern is the C-Star 
pattern which has a bond area of about 16.9%. The C-Star 
pattern has a cross-directional bar or “corduroy' design 
interrupted by Shooting Stars. Other common patterns 
include a diamond pattern with repeating and slightly offset 
diamonds with about a 16% bond area and a wire weave 
pattern, having generally alternating perpendicular 
segments, with about a 19% bond area. Typically, the 
percent bonding area varies from around 10% to around 
30% of the area of the fabric laminate web. Point bonding 
may be used to hold the layers of a laminate together and/or 
to impart integrity to individual layers by bonding filaments 
and/or fibers within the web. 
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AS used herein, through-air bonding or "TAB' means a 

process of bonding a nonwoven multicomponent fiber web 
in which air which is sufficiently hot to melt one of the 
polymers of which the fibers of the web are made is forced 
through the web. The air velocity is between 100 and 500 
feet per minute and the dwell time may be as long as 6 
Seconds. The melting and resolidification of the polymer 
provides the bonding. Through air bonding has relatively 
restricted variability and since through-air bonding (TAB) 
requires the melting of at least one component to accomplish 
bonding, it is often restricted to WebS with two components 
like bicomponent fibers or those which include an adhesive. 
In the through-air bonder, air having a temperature above the 
melting temperature of one component and below the melt 
ing temperature of another component is directed from a 
Surrounding hood, through the web, and into a perforated 
roller Supporting the web. Alternatively, the through-air 
bonder may be a flat arrangement wherein the air is directed 
Vertically downward onto the Web. The operating conditions 
of the two configurations are similar, the primary difference 
being the geometry of the web during bonding. The hot air 
melts the lower melting polymer component and thereby 
forms bonds between the filaments at contact points to 
integrate the web. 
AS used herein, the term “autogenous bonding” refers to 

bonding between discrete parts and/or Surfaces indepen 
dently of external additives Such as adhesives, Solders, 
mechanical fasteners and the like. As an example, multi 
component fiberS may be autogenously bonded by through 
air bonding whereby inter-fiber bonds develop at fiber 
contact points. 
AS used herein, the term “rib' means a ridge or wale in a 

fabric. An example of a rib is one of the parallel ridges in the 
Surface of a fabric Such as corduroy. 
AS used herein, the term “liquid impervious' means that 

a film, laminate or other fabric is relatively impermeable to 
the transmission of liquids, having a hydrohead of at least 
about 10 cm. Hydrohead as used herein refers to a measure 
of the liquid barrier properties of a fabric. The hydrohead 
test determines the height of water (in centimeters) which 
the fabric will support before a predetermined amount of 
liquid passes through. A fabric with a higher hydrohead 
reading indicates it has a greater barrier to liquid penetration 
than a fabric with a lower hydrohead. The hydrohead test can 
be performed according to Federal Test Method Standard 
191A, Method 5514 or using a hydrostatic head tester 
available from Marlo Enterprises, Inc. of Concord, N.C. 
Unlike Method 5514, when using a hydrohead test the 
Specimen is Subjected to a Standardized water pressure, 
increased at a constant rate until the first sign of leakage 
appears on the Surface of the fabric in three Separate areas. 
(Leakage at the edge, adjacent clamps is ignored.) UnSup 
ported fabrics, Such as a thin film, can be Supported to 
prevent premature rupture of the Specimen. 
AS used herein, the term “breathable” refers to a material 

which is permeable to water vapor having a minimum 
WVTR (water vapor transmission rate) of at least 300 
g/m' hours. However, often applications of breathable 
barriers desirably have higher WVTRs and breathable bar 
riers of the present invention can have WVTRs exceeding 
about 800 g/m' hours, 1500 g/m' hours or even exceed 
ing 3000 g/m' hours. WVTR can be measured in accor 
dance with ASTM Standard Test Method for Water Vapor 
Transmission of Materials, Designation E-96-80 as modified 
below and the results are reported in grams/Square meter/24 
hours. Circular Samples measuring three inches in diameter 
were cut from each of the test materials and a control which 
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was a piece of CELGARDTM 2500 film from Hoechst 
Celanese Corporation of Sommerville, N.J. CELGARDTM 
2500 film is a microporous polypropylene film. Three 
Samples were prepared for-each material. The test dish was 
a number 60-1 Vapometer pan distributed by Thwing-Albert 
Instrument Company of Philadelphia, Pa. One hundred 
milliliters of water were poured into each Vapometer pan 
and individual Samples of the test materials and control 
material were placed across the open tops of the individual 
pans. Screw-on flanges were tightened to form a Seal along 
the edges of the pan, leaving the associated test material or 
control material exposed to the ambient atmosphere over a 
6.5 centimeter diameter circle having an exposed area of 
approximately 33.17 Square centimeters. The pans were 
placed in a forced air oven at 100° F (32°C.) or 1 hour to 
equilibrate. The oven was a constant temperature oven with 
external air circulating through it to prevent water vapor 
accumulation inside. A Suitable forced air oven is, for 
example, a Blue M Power-O-Matic 60 oven distributed by 
Blue M. Electric Company of Blue Island, Ill. Upon comple 
tion of the equilibration, the pans were removed from the 
oven, weighed and immediately returned to the oven. After 
24 hours, the pans were removed from the oven and weighed 
again. The preliminary test water vapor transmission rate 
values were calculated with Equation (I) below: 

Test WVTR=(grams weight loss over 24 hours)x315.5 g/m/24 
hours (I) 

The relative humidity within the oven was not specifically 
controlled. 
Under the predetermined set conditions of 100° F (32 

C.) and ambient relative humidity, the WVTR for the 
CELGARDTM 2500 control has been defined to be 5000 
grams per Square meter for 24 hours. Accordingly, the 
control Sample was run with each test and the preliminary 
test values were corrected to Set conditions using Equation 
(II) below: 

WVTR=(Test WVTR?control WVTR)x(5000 g/m/24 hours) (II) 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

In reference to FIG. 1, a nursing pad 10 is shown 
comprising a Soft liquid pervious layer 12, an absorbent core 
18 and a liquid impervious barrier laminate 24. 
The nursing pad 10 has a generally concave shape Such 

that the pad 10 may be place between the breast and a 
brassiere and readily conform thereto. The liquid pervious 
layer 12 is typically placed adjacent the breast, desirably 
centered about the nipple, Such that the barrier laminate 24 
is adjacent the brassiere. Fluids leaking from the breast will 
be drawn or wicked through the liquid pervious layer 12 and 
absorbed by the absorbent core 18. However, in reference to 
FIGS. 1 and 2, absorbed fluids will be retained within the 
absorbent core as they will not pass through the liquid 
impervious exterior layer 24 nor Seep through the Seal 34 of 
edge 32. 

Existing personal care articles often employ a liquid 
pervious or body Side layer which has a rough or unpleasant 
plastic feel. This is undesirable as it reduces the comfort of 
the person wearing the pad. Thus, the liquid pervious or 
body Side facing layer of the present invention desirably 
comprises a material with good hand Such as, for example, 
a nonwoven web of multicomponent fibers. In order to retain 
the desired level of liquid permeability, the multicomponent 
fibers should have high Void spacing and a basis weight leSS 
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than about 50 g/m, and more desirably between about 15 
g/m° and 35 g/m . Desirably the liquid pervious layer 
comprises a nonwoven web, Such as, for example, continu 
ous spunbond fiber webs, bonded/carded webs, staple fiber 
webs and/or hydroentangled webs. Suitable materials for the 
liquid pervious layer include thermoplastic polymerS Such as 
polyolefins, polyamides (nylons), polyesters and copoly 
mers and blends thereof. Multicomponent fibers allow the 
use of two or more polymers and, thus, the “hand” or feel of 
the nonwoven web may be improved by Selecting at least 
one polymer with good hand. The Second polymer, compat 
ible and immiscible with the first, may comprise a polymer 
with better tensile properties or strength (relative to the first 
polymer). A particularly desired multicomponent fiber can 
comprise one or more components of an poly-ethylene 
polymer and one or more components of a polypropylene 
polymer. AS an example, in one embodiment the liquid 
pervious layer may comprises either crimped or uncrimped 
bicomponent Spunbond fibers having a polyethylene poly 
mer sheath and a polypropylene polymer core. 
The liquid pervious body Side or Skin facing layer 12 may 

comprise either hydrophilic or hydrophobic material, addi 
tionally the inner or skin facing layer can comprise both 
hydrophilic and hydrophobic components which desirably 
give the layer an overall hydrophilic character. AS an 
example, the inner layer can comprise a nonwoven web 
comprising a mixture of hydrophilic and hydrophilic fibers. 
AS a further example, the multicomponent fibers can com 
prise bicomponent fibers wherein the first component is 
hydrophilic and the Second component is hydrophobic. The 
liquid pervious interior or skin Side layer preferably pro 
motes transfer of liquid away from the skin and does not 
retain fluid in order to improve the feel of the pad against the 
skin. Many thermoplastic polymers, including polyolefins, 
are inherently hydrophobic. Thus, in those instances where 
it is desired that the interior liquid pervious layer be hydro 
philic the fiberS may require treatment to impart wettability 
or hydrophilic properties to the fibers. Methods of treating 
polymers to make them hydrophilic are disclosed in U.S. 
Pat. No. 4,920,168 to Nohr et al.; U.S. Pat. No. 3,973,068 to 
Weber; and U.S. patent application Ser. No. 08/565,261 to 
Pike et al. In addition, known Surfactants can be used to 
impart wettability to the fiberS Such as for example, 
octylphenoxy polyethoxy ethanol which is commercially 
available under the tradename TRITON X-102 from Union 
Carbide of Danbury, Conn. Polyolefin bicomponent fiber 
webs desirably comprise from about 2% to about 10% 
Surfactant which is added to the polymer prior to extrusion. 
Once formed, the Surfactant migrates to the Surface of the 
fiber imparting wettability to the fiber. 

In addition, in order to impart the desired integrity to the 
body Side or skin facing layer, the nonwoven web of 
multicomponent fibers can be bonded Such as, for example, 
comprising autogenously bonded WebS or point bonded 
WebS. Bonding can be accomplished by through-air bonding 
(TAB), thermal point bonding, ultraSonic bonding or other 
known bonding techniques. In order to improve the hand of 
the article, point bonded fabrics desirably employ a repeat 
ing pattern of relatively Small bond points. Examples of 
suitable patterns have been described herein above with 
regard to point bonding and are also shown in FIG. 4 and 
FIG. 5. Employing such a pattern is believed to create a 
fabric texture more pleasing to the touch, i.e. with improved 
hand. 

Adjacent the liquid pervious layer 12 is an absorbent core 
which may comprise one or more layers capable of absorb 
ing aqueous Solutions or Suspensions Such as nursing milk. 
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The absorbent core 18 desirably comprises a combination or 
mixture of thermoplastic fibers and an absorbent material. 
The absorbent core can comprise coform materials although 
other Suitable absorbent fabrics comprising a combination of 
thermoplastic fibers and absorbent material may likewise be 
used in accord with the present invention. Exemplary 
coform materials are disclosed in commonly assigned U.S. 
Pat. No. 5,284,703 to Everhartet al.; U.S. Pat. No. 5,350,624 
to Georger et al.; and U.S. Pat. No. 4,100,324 to Anderson 
et al., the entire contents of which are incorporated herein by 
reference. Suitable absorbent materials include, but are not 
limited to, fibrous organic materials. Such as Woody or 
non-Woody pulp Such as cotton, rayon, recycled paper, pulp 
fluff and also include inorganic absorbent materials Such as 
Superabsorbent materials and/or treated polymeric fibers. 

The absorbent core desirably has sufficient absorbent 
material to absorb at least about 3 g liquid and desirably 
from about 3 g to about 50 g liquid. In one embodiment the 
absorbent core 18 can comprise at least about 34 g/m 
coform material, and more desirably comprises from about 
68 g/m· to about 340 g/m· coform material. Further, the 
coform material preferably comprises from about 10% to 
about 35% by weight thermoplastic fibers. As one example, 
the coform material can comprise polypropylene meltblown 
fibers and wood pulp fibers. As a further example, the 
absorbent material may be held in a web of thermoplastic 
Staple fiberS Such as, for example, air-laid or bonded-carded 
WebS. The absorbent core may comprise one or more layers 
and additional absorbent materials may be dispersed within 
or between the one or more layers to increase the absorbency 
as desired. As an example U.S. Pat. No. 4,784,892 to Storey 
et al. teaches an absorbent material of meltblown fibers with 
an absorbent fibrous material (e.g. wood pulp) as well as 
Superabsorbent dispersed therein; the contents of the afore 
Said application is incorporated herein by reference. In 
addition, the absorbent core may comprise an absorbent 
layer of thermoplastic fibers and absorbent material wherein 
the weight percent of thermoplastic fibers to absorbent fibers 
varies or the pore size varies through the depth of the fabric. 

The absorbent core is positioned between the liquid 
pervious layer 12 and an outer liquid impervious layer Such 
as a multilayer nonwoven laminate 24. The multilayer 
nonwoven laminate is relatively impervious to the transmis 
Sion of liquids and should have a hydrohead of at least about 
10 cm or more and, even more desirably, has a hydrohead in 
excess of about 20 cm. In one embodiment, the multilayer 
nonwoven laminate can comprise a laminate of a first layer 
comprising at least a 6 g/m layer of thermoplastic polymer 
microfibers and a second layer comprising at least an 8 g/m 
layer of spunbond fibers; more desirably the multilayer 
laminate comprises from about 10 g/m to 25 g/m melt 
blown fibers and 15 g/m to about 34 g/m spunbond fibers. 
With Such a two layer laminate the microfibers would 
preferably face the absorbent core and the spunbond fibers 
the opposed outer or distal side of the pad. The liquid 
impervious layer may also include additional layers and 
desirably the total basis weight of the barrier laminate is less 
than about 102 g/m and even more desirably between about 
20 g/m· and about 68 g/ml. In a further embodiment the 
multilayer laminate can comprise a spunbond/meltblown/ 
spunbond (SMS) laminate. Lower basis weight laminates, 
with good barrier properties Such as disclosed in commonly 
assigned U.S. Pat. No. 5,492,751 to Butt et al., the entire 
content of which is incorporated herein by reference, are 
believed suitable for use in the present invention. In 
addition, in order to provide a nursing pad with overall 
improved hand the outer layer of the multilayer laminate can 
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10 
comprise a multicomponent fiber web, Similar to those 
described above with regard to the inner or skin-facing layer. 
However, in order to help reduce slippage of the nursing pad 
an outer layer having a coarse, rough or tacky Surface may 
be desirable. 

In a further embodiment the multilayer nonwoven lami 
nate or barrier laminate may comprise a microporous film/ 
nonwoven laminate. One particularly useful barrier com 
prises a breathable stretched filled microporous film. Such 
films are typically filled with particles and then crushed 
and/or Stretched to form a fine pore network throughout the 
film. The film-pore network allows gas and water vapor to 
pass through the film while acting as a barrier to liquids and 
particulate matter. The amount of filler within the film and 
the degree of Stretching is controlled So as to create a 
network of micro-pores of a size and/or frequency to impart 
the desired level of breathability to the fabric. A suitable 
microporous film is disclosed in U.S. Pat. No. 4,777,073 to 
Sheth. An exemplary stretched filled film is also described in 
commonly assigned WO patent application 95/16562 and 
U.S. Pat. No. 5,695,868 to McCormack which discloses a 
Stretched filled film comprising a predominantly linear poly 
olefin polymer, a bonding agent and about 30 to 80% by 
weight calcium carbonate which can be Stretched to impart 
breathability to the film; the aforesaid application and patent 
are incorporated herein by reference. The Stretched film may 
then be laminated to a nonwoven web to create a laminate 
that takes advantage of the Strength and integrity of the 
nonwoven web and also the barrier properties of the 
stretched film. A further Suitable laminate is disclosed in 
commonly assigned WO Patent Application 96/19346 to 
McCormack et al. and U.S. patent application Ser. No. 
08/882,712 to McCormacket al. which employs a multilayer 
film having thin skin layers for providing improved bonding 
to a nonwoven Support layer; the entire content of the 
aforesaid application is incorporated herein by reference. 
The nonwoven/film laminates allow thermal bonding of the 
laminate to the absorbent core and/or skin Side layer while 
providing an article with good breathability and excellent 
barrier properties. 

The multiple layers of the nursing pad are preferably 
bonded together along the edge 32 of the nursing pad 10. 
The multiple layerS may be bonded Such as, for example, by 
thermal bonding, ultraSonic bonding, mechanical crimping, 
Stitching and/or adhesively bonded. Desirably the layers are 
bonded using a method which creates a Seal by causing flow 
of polymer within one or more of the thermoplastic fibers of 
the laminate. Bonding the individual layers of the absorbent 
pad to create a Seal can be achieved by various mean Such 
as, for example, by bonding using thermal or ultraSonic 
energy in combination with pressure. However, it is impor 
tant that the method of bonding does not destroy the overall 
hand and drape of the individual layers, excessive thermal or 
ultraSonic energy and preSSure can create a relatively Stiff 
and uncomfortable pad with poor hand. AS each of the layers 
includes thermoplastic polymers therein, bonding along an 
edge 32 acts to create a Seal which reduces and/or prevents 
fluid from Seeping out through the pad itself. The edge may 
be bonded with a continuous seam, as shown in FIG. 2, or 
a Series of closely Spaced point bonds 38 Such as, for 
example, shown in FIG. 3. Desirably the bond or seal 34 is 
positioned at the edge up to about 1 cm from the Outer most 
edge of the pad. In addition, it is also possible that the 
absorbent core not extend completely to the pad edge 32 
such that the seal 34 comprises a bond between the barrier 
layer 24 and body side layer 12. Further, it is also possible 
that the liquid pervious or body Side layer wrap around the 
outside edge and over the barrier layer. 
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In order to improve the ability of the nursing pad to 
conform to the breast and brassiere the nursing pad desirably 
has, with respect to the body Side, a generally concave 
shape. Desirably the nursing pad comprises a Substantially 
circular concave disc having a diameter of from about 5 to 
about 15 cm and height (h) of from about 0.6 cm to about 
7 cm. However, the concave nursing pad may comprise 
other molded forms and shapes. Such as, for example, a 
generally tear shaped pad. In addition, in reference to FIG. 
2, the nursing pad may have a plurality of ribs 36 extending 
radially from about the center of the pad. The ribs within the 
pad can give the pad improved resistance to bunching in use. 
Desirably the ribs extend along the outer portion of the 
liquid impervious layer 24. However, imparting ribs to the 
absorbent material and/or liquid pervious layer may advan 
tageously improve wicking of liquid to the Outer portions of 
the absorbent core. 

The three-dimensional shape of the pad may be imparted 
by one of Several methods. Desirably the nursing pad is 
molded or thermoformed into the desired shape. The nursing 
pad may be thermoformed in a manner to retain the good 
hand and Softness of the thermoplastic layerS Such as 
described in U.S. Pat. No. 5,695,376; U.S. patent application 
No. 08/303,786 filed Sep. 9, 1994 to Dafta et al. and U.S. 
patent application No. 08/176,594 to Pike et al. filed Jan. 3, 
1994, the entire contents of the aforesaid patent and appli 
cations are incorporated herein by reference. Thermoform 
ing the nursing pad creates an autogenously bonded fabric 
which has the desired three-dimensional shape while having 
excellent flexibility and good hand. An article with Superior 
hand may be achieved when thermoforming an article 
employing multicomponent fiber WebS in the multilayer 
laminate of the liquid pervious layer and/or-the barrier 
laminate. In reference to FIGS. 6 and 6A, shaped cylinders 
50 and 52 may be used to thermoform the absorbent pad 10 
and Simultaneously impart a Seal to the pad edge. A raised 
ring or angled edge 54 upon the first cylinder 50 may be 
adapted to impart ultrasonic energy to the fabric thereby 
creating a Sealed edge to the absorbent pad 10 upon pressing 
the first and second cylinders 50 and 52 against the fabric 10. 
Further, both cylinders can be hollow with cylinder 52 
having foraminous surface 58 to allow heated air 56 to flow 
from first cylinder 50 to second cylinder 52 and through the 
fabric 10. The duration, preSSure and energy imparted to the 
fabric can be varied to achieve the desired degree of bonding 
and overall integrity to the shaped pad. In addition, the 
nursing pad may be molded into the desired concave shape 
through use of one or more heated platens and/or molds. 
Desirably the platens can comprise a female base and a male 
forming plate having a patterned ring to impart the desired 
bond pattern to the pad edge. One or both of the platens may 
be heated although, desirably one or both of the plates are 
heated only at the pad perimeter. The layers comprising the 
pad may be placed between the platens with the barrier layer 
adjacent the female base. The platens may then be brought 
together at the desired pressure, temperature and duration to 
bond the layers together and impart an edge Seal to the pad. 
Other methods of forming the shaped multilayer structure 
may also be used in conjunction with the present invention 
So long as they retain the good hand and drape of the 
individual materials and do not otherwise destroy the com 
fort or function of the pad. 

While the invention has been described in detail with 
respect to Specific embodiments thereof, and particularly by 
the examples described herein, it will be apparent to those 
skilled in the art that various alterations, modifications and 
other changes may be made without departing from the Spirit 
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12 
and Scope of the present invention. It is therefore intended 
that all Such modifications, alterations and other changes be 
encompassed by the claims. 
We claim: 
1. An absorbent nursing pad, comprising: 
an inner layer comprising a liquid pervious nonwoven 
web of continuous multicomponent thermoplastic 
fibers having a cross-section and a length formed from 
at least two polymers, Said polymers are arranged in 
Substantially constantly positioned distinct Zones 
across the cross-section of the fibers and extend con 
tinuously along the length of the fibers, wherein Said 
continuous multicomponent fibers are point bonded 
and at least one of Said polymerS is a polyolefin 
polymer; 

an absorbent core comprising a Stabilized matrix of poly 
olefin polymer fibers and absorbent material; and 

a liquid impervious multilayer laminate comprising a 
liquid barrier layer and an outermost layer, Said outer 
most layer comprising a nonwoven web of thermoplas 
tic polyolefin spunbond fibers and wherein said absor 
bent core is positioned between Said inner layer and 
Said liquid impervious multilayer laminate and further 
wherein Said pad has a three-dimensional Substantially 
concave shape and is peripherally bonded. 

2. The absorbent nursing pad of claim 1 wherein Said 
liquid pervious nonwoven web of multicomponent fibers 
comprises a web of bicomponent fibers. 

3. The absorbent nursing pad of claim 2 wherein said 
bicomponent fibers comprise an ethylene polymer compo 
nent and a propylene polymer component. 

4. The absorbent nursing pad of claim 1 wherein the liquid 
impervious multilayer laminate comprises a spunbond/ 
meltblown laminate. 

5. The absorbent nursing pad of claim 1 wherein said 
liquid impervious multilayer laminate comprises a 
Spunbond/meltblown/spunbond laminate. 

6. The absorbent nursing pad of claim 5 wherein the 
outermost layer of the liquid impervious multilayer laminate 
comprises a nonwoven web of multicomponent Spunbond 
fibers. 

7. The absorbent nursing pad of claim 1 wherein said 
inner layer and Said liquid impervious multilayer laminate 
are continously bonded together along the edge of Said 
absorbent pad. 

8. The absorbent nursing pad of claim 1 wherein the pad 
has a Sealed edge. 

9. The absorbent nursing pad of claim 2 wherein said 
absorbent pad has a flexible concave disc shape having a 
diameter between about 5 cm and 15 cm and a height leSS 
than about 7 cm. 

10. The absorbent nursing pad of claim 1 wherein said 
absorbent material comprises pulp and Superabsorbent. 

11. The absorbent nursing pad of claim 1 wherein at least 
one component of the multicomponent fibers of Said liquid 
pervious nonwoven web is hydrophilic. 

12. The absorbent nursing pad of claim 2 wherein one 
component of the bicomponent fibers of Said liquid pervious 
nonwoven web is hydrophilic and wherein the Second com 
ponent of the bicomponent fibers of Said liquid pervious 
nonwoven web is hyrophobic. 

13. The absorbent nursing pad of claim 2 wherein said 
bicomponent fibers comprise continuous spunbond fibers. 

14. The absorbent nursing pad of claim 1 wherein said 
inner layer is point bonded. 

15. The absorbent nursing pad of claim 13 wherein said 
bicomponent fibers are autogenously bonded. 



US H2O62 H 
13 

16. The absorbent nursing pad of claim 1 wherein said 
absorbent pad has an edge and a Substantially concave shape 
and further wherein Said absorbent pad has autogenously 
bonded thermoplastic multicomponent fibers. 

17. The absorbent nursing pad of claim 16 wherein said 
pad has a continuous bond proximate Said edge. 

18. The absorbent nursing pad of claim 17 wherein said 
continuous bond is contiguous with the edge of Said pad. 

19. The absorbent nursing pad of claim 16 having a 
diameter of between about 5 cm and about 15 cm and a 
height of less than about 7 cm. 

20. The absorbent nursing pad of claim 1 wherein said 
multilayer laminate comprises a microporous film and a 
nonwoven web. 

21. The absorbent nursing pad of claim 1 wherein said 
barrier laminate comprises a microporous film bonded on at 
least one side to a spunbond fiber web and further wherein 
the microporous film faces Said absorbent core. 

22. The absorbent nursing pad of claim 21 wherein said 
microporous film comprises a breathable filled polyolefin 
film. 

23. The absorbent nursing pad of claim 20 wherein said 
microporous film comprises a filled polyolefin film having a 
basis weight less than 50 g/m. 

24. The absorbent nursing pad of claim 20 wherein said 
pad has a Sealed edge. 

25. The absorbent nursing pad of claim 20 wherein said 
pad has a continuous bond proximate Said edge. 

26. The absorbent nursing pad of claim 20 wherein the 
fibers of Said liquid pervious nonwoven web are autog 
enously bonded. 

27. An absorbent nursing pad, comprising: 
an inner layer comprising a liquid pervious nonwoven 
web of continuous multicomponent thermoplastic 
fibers having a cross-section and a length formed from 
at least two polymers, Said polymers are arranged in 
Substantially constantly positioned distinct Zones 
acroSS the cross-section of the fibers and extend con 
tinuously along the length of the fibers, wherein Said 
continuous multicomponent fibers are point bonded, 
and at least one of Said polymerS is a polyolefin 
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polymer; and the nonwoven web has a basis weight of 
less than about 50 g/m·; 

an absorbent core comprising a Stabilized matrix of poly 
olefin polymer fibers and absorbent material having a 
basis weight from about 68 g/m to about 340 g/m; and 

a liquid impervious multilayer laminate comprising a 
liquid barrier layer and an outermost layer, Said outer 
most layer comprising a nonwoven web of thermoplas 
tic polyolefin Spunbond fibers having a basis weight of 
about 15 g/m to about 34 g/m and wherein said 
absorbent core is positioned between Said inner layer 
and Said liquid impervious multilayer laminate and 
further wherein Said pad has a three-dimensional Sub 
Stantially concave shape and is peripherally bonded. 

28. The nursing pad of claim 27, wherein the barrier layer 
comprises a nonwoven web of meltbown fibers having a 
basis weight of about 10 g/m to about 25 g/m. 

29. An absorbent nursing pad, comprising: 
an inner layer comprising a liquid pervious nonwoven 
web of continuous multicomponent thermoplastic 
fibers having a cross-section and a length formed from 
at least two polymers, Said polymers are arranged in 
Substantially constantly positioned distinct Zones 
across the cross-section of the fibers and extend con 
tinuously along the length of the fibers, wherein Said 
continuous multicomponent fibers are point bonded, at 
least one of Said polymerS is a polyolefin polymer and 
Said polymers are hydrophobic, 

an absorbent core comprising a Stabilized matrix of poly 
olefin polymer fibers and absorbent material; and 

a liquid impervious multilayer laminate comprising a 
liquid barrier layer and an outermost layer, said outer 
most layer comprising a nonwoven web of thermoplas 
tic polyolefin spunbond fibers and wherein said absor 
bent core is positioned between Said inner layer and 
Said liquid impervious multilayer laminate and further 
wherein Said pad has a three-dimensional Substantially 
concave shape and is peripherally bonded. 
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