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GARMENT-LIKE ABSORBENT ARTICLE 

BACKGROUND OF THE INVENTION 

[0001] This invention is directed to a pant-like article that 
functions and feels like underwear, and also includes absor 
bent properties. 

[0002] Pant-like absorbent garments, such as training 
pants, are designed as a transitional garment to assist a 
Wearer in the transition from diapers to underWear during a 
toilet training process. Ideally, training pants should 
resemble underWear in terms of ?t and comfort, While 
providing absorbent properties to catch any “accidents” that 
may occur While the Wearer is Wearing the garment. Unlike 
underWear, training pants can be bulky due to the volume of 
absorbent material contained therein. This bulkiness can 
make the garment feel more like a diaper than like under 
Wear. Similarly, other types of pant-like absorbent garments, 
such as adult incontinence garments, sWimWear, and diapers, 
include absorbent materials and, as a result, may seem bulky. 

[0003] From a manufacturing point of vieW, it is desirable 
to include as little material as possible in each garment to 
generate cost savings in terms of material expenditures. 
From a consumer’s point of vieW, it is desirable to include 
as much material as necessary to provide a comfortable ?t as 
Well as adequate absorbency and leak resistance. Thus, it is 
desirable to optimiZe the amount of material used in such 
garments by determining the least amount of material nec 
essary to provide suf?cient comfort and functionality. 

[0004] Absorbent garments are typically constructed of 
multiple layers, With an absorbent layer positioned betWeen 
an outer cover and a body side liner, for example. Additional 
layers, each having specialiZed functions, may also be 
included in the structure of absorbent garments, including, 
but not limited to, surge layers, spacer layers, and barrier 
layers. Each of these layers adds to the overall thickness of 
the garment, With the absorbent layer typically being the 
thickest layer of all. Generally, the thicker the garment, the 
longer the garment must be to envelop all of the intermediate 
layers, thus adding to the manufacturing cost of the garment. 

[0005] There is thus a need or desire for an absorbent 
pant-like garment having optimiZed physical parameters, 
resulting in a garment that looks and feels like underWear. 
There is a further need or desire for an absorbent pant-like 
garment having an optimiZed length relative to the Waist 
circumference of the garment With an optimiZed thickness, 
While maintaining a considerable level of ?exibility and 
absorbent capacity. 

SUMMARY OF THE INVENTION 

[0006] In response to the discussed dif?culties and prob 
lems encountered in the prior art, a neW pant-like absorbent 
garment having optimiZed parameters has been discovered. 
The principles of the present invention may be applied to 
any of a number of personal care product applications, such 
as training pants, diapers, diaper pants, sWimWear, adult 
incontinence products, and the like. 

[0007] The pant-like absorbent garment of the invention 
includes an absorbent chassis that de?nes a Waist opening 
and ?rst and second leg openings. The longitudinal length of 
the garment is measured from a front Waist edge of the 
chassis to a back Waist edge of the chassis. The circumfer 
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ence of the Waist opening is measured, for the purposes of 
the present invention, at 500 grams tension. In this inven 
tion, the length is optimiZed in a linear relationship With the 
Waist circumference and the thickness of the garment. More 
particularly, the longitudinal length is proportional to the 
circumference of the Waist opening according to the folloW 
ing linear relationship: 

Length<(Circumference—b)/m, 

[0008] Where b is the y-intercept and m is the slope of the 
line. Even more particularly, it has been found that in the 
linear relationship of the garment of the invention, the slope 
(m) is 1.6 and the y-intercept (b) can be —99, or —114, or 
—128, depending on the maximum length or maximum 
thickness desired. 

[0009] The thickness is substantially constant along the 
same line de?ned by the length and the circumference, and 
decreases as the y-intercept increases. Suitably, the thickness 
of the garment is less than about 4.5 millimeters, or less than 
about 4 mm, or less than about 3 mm, or less than about 2 
mm. The length is betWeen about 350 and about 650 
millimeters, and the circumference is betWeen about 450 and 
about 750 millimeters. Furthermore, the garment also has a 
considerable level of ?exibility, and has an absorbent capac 
ity of betWeen about 100 and about 800 grams. 

[0010] With the foregoing in mind, it is a feature and 
advantage of the invention to provide a pant-like absorbent 
garment having optimiZed parameters set forth in a linear 
relationship betWeen the longitudinal length, Waist circum 
ference, and thickness of the garment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a perspective vieW of a pant-like absor 
bent garment, such as a training pant, having the optimiZed 
parameters of the invention; 

[0012] FIG. 2 is a perspective vieW of a pant-like absor 
bent garment With refastenable side seams, having the 
optimiZed parameters of the invention; 

[0013] FIG. 3 is a plan vieW of the absorbent garment of 
FIG. 1 in a partially disassembled, stretched ?at state, and 
shoWing the surface of the garment that faces aWay from the 
Wearer When the garment is Worn, according to one embodi 
ment of this invention; 

[0014] FIG. 4 is a plan vieW of the absorbent garment of 
FIG. 2 in a partially disassembled, stretched ?at state, and 
shoWing the surface of the garment that faces the Wearer 
When the article is Worn, and With portions cut aWay to shoW 
the underlying features, according to one embodiment of 
this invention; 

[0015] FIG. 5 is a cross-sectional vieW of the absorbent 
garment of FIG. 1 taken along line 5-5; 

[0016] FIG. 6 is a cross-sectional vieW of a representa 
tional prior art absorbent garment from a vieW similar to the 
vieW of the garment in FIG. 5; 

[0017] FIG. 7 is a graphical representation of the opti 
miZed parameters of several embodiments of the invention; 

[0018] FIG. 8 is a graphical representation of the opti 
miZed parameters of one embodiment of the invention With 
a number of test codes imposed thereon; 
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[0019] FIG. 9 is a graphical representation of the opti 
miZed parameters of another embodiment of the invention 
With a number of test codes imposed thereon; 

[0020] FIG. 10 is a graphical representation of the opti 
miZed parameters of yet another embodiment of the inven 
tion With a number of test codes imposed thereon; 

[0021] FIG. 11 illustrates a pant of the type shoWn in FIG. 
1 disposed on a tensile tester to measure Waist circumfer 

ence; 

[0022] FIG. 12 illustrates a side vieW of a tensile tester 
used to measure Waist circumference, as shoWn in FIG. 11; 

[0023] FIG. 13 representatively shoWs a partially cut 
aWay top vieW of a saturated capacity tester; 

[0024] FIG. 14 representatively shoWs a side vieW of a 
saturated capacity tester; and 

[0025] FIG. 15 representatively shoWs a rear vieW of a 
saturated capacity tester. 

DEFINITIONS 

[0026] Within the context of this speci?cation, each term 
or phrase beloW Will include the following meaning or 
meanings. 
[0027] “Absorbent article” includes personal care gar 
ments, medical garments, and the like. The term “disposable 
garment” includes garments Which are typically disposed of 
after 1-5 uses. The term “personal care garment” includes 
diapers, diaper pants, training pants, sWim Wear, absorbent 
underpants, adult incontinence products, feminine hygiene 
products, and the like. 

[0028] “Attached” refers to the joining, adhering, connect 
ing, bonding, or the like, of at least tWo elements. TWo 
elements Will be considered to be attached together When 
they are attached directly to one another or indirectly to one 
another, such as When each is directly attached to interme 
diate elements. 

[0029] “Coform” refers to a material produced by com 
bining separate polymer and additive streams into a single 
deposition stream in forming a nonWoven Web. Such a 
process is taught, for example, by US. Pat. No. 4,100,324 to 
Anderson et al. Which is hereby incorporated by reference. 

[0030] “Layer” When used in the singular can have the 
dual meaning of a single element or a plurality of elements. 

[0031] “Longitudinal” and “transverse” have their cus 
tomary meaning, as indicated by the longitudinal and trans 
verse axes depicted in FIGS. 3 and 4. The longitudinal axis 
lies in the plane of the article and is generally parallel to a 
vertical plane that bisects a standing Wearer into left and 
right body halves When the article is Worn. The transverse 
axis lies in the plane of the article generally perpendicular to 
the longitudinal axis. The article as illustrated is longer in the 
longitudinal direction than in the transverse direction. 

[0032] “MeltbloWn ?ber” refers to ?bers formed by 
extruding a molten thermoplastic material through a plural 
ity of ?ne, usually circular, die capillaries as molten threads 
or ?laments into converging high velocity gas (e.g., air) 
streams Which attenuate the ?laments of molten thermoplas 
tic material to reduce their diameter, Which may be to 
micro?ber diameter. Thereafter, the meltbloWn ?bers are 
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carried by the high velocity gas stream and are deposited on 
a collecting surface to form a Web of randomly dispersed 
meltbloWn ?bers. Such processes are knoWn in the art. 
MeltbloWn ?bers are micro?bers Which may be continuous 
or discontinuous, are generally smaller than about 0.6 
denier, and are generally self bonding When deposited onto 
a collecting surface. 

[0033] “NonWoven” and “nonWoven Web” refer to mate 
rials and Webs of material having a structure of individual 
?bers or ?laments Which are interlaid, but not in an identi 
?able manner as in a knitted fabric. The terms “?ber” and 
“?lament” are used herein interchangeably. NonWoven fab 
rics or Webs have been formed from many processes such as, 
for example, meltbloWing processes, spunbonding pro 
cesses, air laying processes, and bonded carded Web pro 
cesses. The basis Weight of nonWoven fabrics is usually 
expressed in ounces of material per square yard (osy) or 
grams per square meter (gsm) and the ?ber diameters are 
usually expressed in microns. (Note that to convert from osy 
to gsm, multiply osy by 33.91.) 

[0034] “Polymers” include, but are not limited to, 
homopolymers, copolymers, such as for example, block, 
graft, random and alternating copolymers, terpolymers, etc. 
and blends and modi?cations thereof. Furthermore, unless 
otherWise speci?cally limited, the term “polymer” shall 
include all possible geometrical con?gurations of the mate 
rial. These con?gurations include, but are not limited to 
isotactic, syndiotactic and atactic symmetries. 

[0035] “Spunbond ?ber” refers to small diameter ?bers 
Which are formed by extruding molten thermoplastic mate 
rial as ?laments from a plurality of ?ne capillaries of a 
spinnerette having a circular or other con?guration, With the 
diameter of the extruded ?laments then being rapidly 
reduced, as knoWn in the art. Spunbond ?bers are quenched 
and generally not tacky When they are deposited onto a 
collecting surface. Spunbond ?bers are generally continuous 
and often have average deniers larger than about 0.3, more 
particularly, betWeen about 0.6 and 10. 

[0036] “Superabsorbent, superabsorbent polymer,” or 
“superabsorbent material” refers to a Water-sWellable, Water 
insoluble organic or inorganic material capable, under the 
most favorable conditions, of absorbing at least about 15 
times its Weight and, more desirably, at least about 30 times 
its Weight in an aqueous solution containing 0.9 Weight 
percent sodium chloride. The superabsorbent materials can 
be natural, synthetic and modi?ed natural polymers and 
materials. In addition, the superabsorbent materials can be 
inorganic materials, such as silica gels, or organic com 
pounds such as cross-linked polymers. 

[0037] These terms may be de?ned With additional lan 
guage in the remaining portions of the speci?cation. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

[0038] The present invention is directed to a pant-like 
absorbent garment having optimiZed parameters. More par 
ticularly, a longitudinal length of the garment is proportional 
to a Waist circumference of the garment according to a linear 
relationship. Furthermore, With respect to the length and 
circumference linear relationship, the thickness parameter of 
the garment is substantially constant along the same line 
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de?ned by the length and circumference relationship, and 
decreases as the y-intercept increases. 

[0039] The principles of the present invention can be 
incorporated into any suitable pant-like disposable absor 
bent article. Examples of such suitable articles include 
diapers, diaper pants, training pants, incontinence products, 
other personal care or health care garments, including medi 
cal garments, or the like. As used herein, the term “incon 
tinence products” includes absorbent underWear for chil 
dren, absorbent garments for children or young adults With 
special needs such as autistic children or others With blad 
der/boWel control problems as a result of physical disabili 
ties, as Well as absorbent garments for incontinent older 
adults. For ease of explanation, the description hereafter Will 
be in terms of a child’s training pant. 

[0040] The term “training pant,” as used herein, refers to 
a pant-style absorbent garment having either permanently 
bonded side seams or refastenable side seams that are 

packaged and sold in a pre-fastened, ready-to-Wear position. 
In other Words, the training pant is provided With a continu 
ous Waist circumference When the garment is delivered to 
the consumer With any pre-determined fastening determined 
by the manufacturer. Thus, the training pant has an auto 
matic ?t, as opposed to an adjustable ?t, With a pertinent 
Waist circumference determined by the manufacturer such 
that the training pant is packaged by the manufacturer in a 
user-friendly mode Wherein a Wearer can put the garment on 
Without having to manually adjust any fastening devices. 

[0041] Referring to FIG. 1, a pant-like absorbent article, 
such as a training pant 20, is illustrated. The training pant 20 
includes a chassis 32 de?ning a front region 22, a back 
region 24, and a crotch region 26 interconnecting the front 
and back regions. The chassis 32 includes a body side liner 
42 Which is con?gured to contact the Wearer, and an outer 
cover 40 opposite the body side liner Which is con?gured to 
contact the Wearer’s clothing. An absorbent assembly 44 
(FIG. 4) is positioned or located betWeen the outer cover 40 
and the body side liner 42. 

[0042] FIG. 2 illustrates a training pant 20, similar to the 
training pant 20 illustrated in FIG. 1 but having refastenable 
sides. A training pant 20 having permanently bonded sides, 
as shoWn in FIG. 1, or a training pant 20 having refastenable 
sides in the fastened position, as partially shoWn in FIG. 2, 
de?nes a three-dimensional pant con?guration having a 
Waist opening 50 and a pair of leg openings 52. The front 
region 22 includes the portion of the training pant 20 Which, 
When Worn, is positioned on the front of the Wearer While the 
back region 24 includes the portion of the training pant 
Which, When Worm, is positioned on the back of the Wearer. 
The crotch region 26 of the training pant 20 includes the 
portion of the training pant Which, When Worn, is positioned 
betWeen the legs of the Wearer and covers the loWer torso of 
the Wearer. 

[0043] As shoWn in further detail in FIGS. 3 and 4, the 
chassis 32 also de?nes a pair of longitudinally opposed Waist 
edges, Which are designated front Waist edge 38 and back 
Waist edge 39. The front region 22 is contiguous With the 
front Waist edge 38, and the back region 24 is contiguous 
With the back Waist edge 39. The Waist edges 38, 39 are 
con?gured to encircle the Waist of the Wearer When Worn and 
provide the Waist opening 50 Which de?nes the Waist 
circumference dimension, as described beloW. For reference, 
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arroWs 48 and 49 depicting the orientation of the longitu 
dinal axis and the transverse axis, respectively, of the 
training pant 20 are illustrated in FIGS. 3 and 4. 

[0044] The illustrated absorbent chassis 32 includes a pair 
of transversely opposed front side panels 34, and a pair of 
transversely opposed back side panels 234. The side panels 
34, 234 may be integrally formed With the outer cover 40 
and/or the body side liner 42, or may include tWo or more 
separate elements. 

[0045] In particular embodiments for improved ?t and 
appearance, the side panels 34 and 234 desirably have an 
average length dimension measured parallel to the longitu 
dinal axis 48 that is about 20 percent or greater, and 
particularly about 25 percent or greater, of the overall length 
dimension of the absorbent article, also measured parallel to 
the longitudinal axis 48. For example, in training pants 
having an overall length dimension of about 54 centimeters, 
the side panels 34 and 234 desirably have an average length 
dimension of about 10 centimeters or greater, such as about 
15 centimeters. While each of the side panels 34 and 234 
extend from the Waist opening 50 to one of the leg openings 
52, the back side panels 234 have a continually decreasing 
length dimension moving in an outWard transverse direction, 
as is best shoWn in FIGS. 3 and 4. 

[0046] The side panels 34 and 234 desirably include an 
elastic material capable of stretching in a direction generally 
parallel to the transverse axis 49 of the training pant 20. 
Suitable elastic materials, as Well as processes of incorpo 
rating side panels into a training pant, are knoWn to those 
skilled in the art, and are described, for example, in US. Pat. 
No. 4,940,464 issued Jul. 10, 1990 to Van Gompel et al., 
Which is incorporated herein by reference. 

[0047] As mentioned, the training pant 20 according to the 
present invention may be refastenable, thereby including a 
fastening system 80 for securing the training pant about the 
Waist of the Wearer (FIG. 2). The illustrated fastening 
system 80 may include fastening components 82 that are 
adapted to refastenably connect to mating fastening compo 
nents 84. In one embodiment, one surface of each of the 
fastening components 82 and 84 includes a plurality of 
engaging elements that project from that surface. The engag 
ing elements of these fastening components 82 are adapted 
to repeatedly engage and disengage the engaging elements 
of the mating fastening components 84. 

[0048] In one particular embodiment, the fastening com 
ponents 82 each include hook type fasteners and the mating 
fastening components 84 each include complementary loop 
type fasteners. In another particular embodiment, the fas 
tening components 82 each include loop type fasteners and 
the mating fastening components 84 each include comple 
mentary hook type fasteners. 

[0049] Loop type fasteners typically include a fabric or 
material having a base or backing structure and a plurality of 
loop members extending upWardly from at least one surface 
of the backing structure. The loop material can be formed of 
any suitable material, such as acrylic, nylon or polyester, and 
can be formed by methods such as Warp knitting, stitch 
bonding or needle punching. Suitable loop materials are 
available from Guilford Mills, Inc., Greensboro, NC, 
USA. In one embodiment, the outer cover material and/or 
the body side liner material may serve as a loop type 
fastener. 
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[0050] Hook type fasteners typically include a fabric or 
material having a base or backing structure and a plurality of 
hook members extending upWardly from at least one surface 
of the backing structure. Suitable single-sided hook mate 
rials for the fastening components 82 or the mating fastening 
components 84 are available from Velcro Industries B.V., 
Amsterdam, Netherlands or affiliates thereof. In one 
embodiment, the outer cover material and/or the body side 
liner material may serve as a hook type fastener. 

[0051] The absorbent assembly 44 can be any structure 
Which is generally compressible, conformable, non-irritating 
to the Wearer’s skin, and capable of absorbing and retaining 
liquids and certain body Wastes at the levels discussed 
herein. The absorbent assembly 44 can be manufactured in 
a Wide variety of siZes and shapes, and from a Wide variety 
of liquid absorbent materials commonly used in the art. For 
example, the absorbent assembly 44 can suitably include a 
matrix of hydrophilic ?bers, such as a Web of cellulosic ?uff, 
mixed With particles of a high-absorbency material com 
monly knoWn as superabsorbent material. In a particular 
embodiment, the absorbent assembly 44 includes a matrix of 
cellulosic ?uff, such as Wood pulp ?uff, and superabsorbent 
hydrogel-forming particles. The Wood pulp ?uff can be 
exchanged With synthetic, polymeric, meltbloWn ?bers or 
With a combination of meltbloWn ?bers and natural ?bers. 
The superabsorbent particles can be substantially homoge 
neously mixed With the hydrophilic ?bers or can be non 
uniformly mixed. The ?uff and superabsorbent particles can 
also be selectively placed into desired Zones of the absorbent 
assembly 44 to better contain and absorb body exudates. The 
absorbent assembly 44 can have variable thickness, With 
greater thickness in “target” areas, such as in a central 
portion of the crotch region. The concentration of the 
superabsorbent particles can also vary through the thickness 
of the absorbent assembly 44. Alternatively, the absorbent 
assembly 44 can include a laminate of ?brous Webs and 
superabsorbent material or other suitable means of main 
taining a superabsorbent material in a localiZed area. 

[0052] Suitable superabsorbent materials can be selected 
from natural, synthetic, and modi?ed natural polymers and 
materials. The superabsorbent materials can be inorganic 
materials, such as silica gels, or organic compounds, such as 
crosslinked polymers. Suitable superabsorbent materials are 
available from various commercial vendors, such as DoW 
Chemical Company located in Midland, Mich., USA, and 
Stockhausen GmbH & Co. KG, D-47805 Krefeld, Federal 
Republic of Germany. Typically, a superabsorbent material 
is capable of absorbing at least about 15 times its Weight in 
Water, and desirably is capable of absorbing more than about 
25 times its Weight in Water. 

[0053] In one embodiment, the absorbent assembly 44 can 
include an extremely thin absorbent composite material sold 
under the trade name NOVATHIN® available from Ray 
onier Corporation located in Jessup, Ga., USA, and/or an 
ultra-thin-absorbent (UTA) material including a mixture of 
SAP and pulp ?ber. An example of a suitable UTA may 
include 3.7 grams (g) of FAVOR® SXM 9543 SAP, avail 
able from Stockhausen GmbH & Co. KG located in Krefeld, 
Fed. Rep. of Germany, and 3.7 g of NB416 pulp ?ber 
available from Weyerhauser located in Federal Way. 

[0054] In another embodiment, the absorbent assembly 44 
can be generally rectangular in shape, and can include a 
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blend of Wood pulp ?uff and superabsorbent material. One 
preferred type of ?uff is identi?ed With the trade designation 
CR1654, available from US. Alliance, Childersburg, Ala., 
USA, and is a bleached, highly absorbent sulfate Wood 
pulp containing primarily soft Wood ?bers. As a general rule, 
the superabsorbent material is present in the absorbent 
assembly 44 in an amount of from about 0 to about 90 
Weight percent based on total Weight of the absorbent 
assembly 44. The absorbent assembly 44 suitably has a 
density Within the range of about 0.10 to about 0.50 grams 
per cubic centimeter. The absorbent assembly 44 may or 
may not be Wrapped or encompassed by a suitable tissue 
Wrap that maintains the integrity and/or shape of the absor 
bent assembly 44. 

[0055] The chassis 32 can also incorporate other materials 
that are designed primarily to receive, temporarily store, 
and/or transport liquid along the mutually facing surface 
With the absorbent assembly 44, thereby maximiZing the 
overall absorbent capacity of the absorbent assembly 44, if 
desired. One suitable material is referred to as a surge layer 
The absorbent assembly 44, typically the most bulky com 
ponent of a training pant 20, is relatively thin in the present 
invention. As a result, the overall thickness of the garment 
of the present invention, as measured according to the test 
method beloW, is less than about 4.5 millimeters (mm), or 
less than about 4 mm, or less than about 3 mm, or less than 
about 2 mm. Because the overall thickness of the garment is 
relatively small, the garment can possess the look and feel 
of underWear. Furthermore, due to the minimal bulkiness of 
the garment, the overall longitudinal length of the garment, 
measured from the front Waist edge 38 to the back Waist 
edge 39 as described in further detail in the test method 
beloW, can be shorter than bulkier garments While maintain 
ing the same position and ?t as bulkier garments. For 
example, most pant-like garments are Worn With the front 
Waist edge 38 resting in the area of the Wearer’s navel and 
the back Waist edge 39 resting along the small of the 
Wearer’s back. Both a bulky garment and the garment of the 
invention can be Worn in the same manner, stretching from 
the Wearer’s navel to the small of the Wearer’s back, While 
the bulky garment has a longitudinal length considerably 
larger than the longitudinal length of the garment of the 
invention. 

[0056] FIG. 5 is a cross-sectional vieW of the garment 20 
of FIG. 1, shoWing the thin absorbent layer 44 betWeen the 
outer cover 40 and the body side liner 42. As can be seen in 
FIG. 5, very little excess length is added to the outer cover 
40 and to the body side liner 42 to envelop the absorbent 
layer 44. In contrast, FIG. 6 shoWs a representational prior 
art absorbent garment 86 from the same vieW as in FIG. 5, 
in Which it is apparent that the outer cover 40 and the body 
side liner 42 must be longer in the prior art garment 86 than 
in the garment 20 in order to encompass the thick absorbent 
layer 44 While covering the same length of the Wearer’s body 
as the garment 20 of the invention covers. 

[0057] Training pants and other pant-like absorbent gar 
ments are typically marketed in siZes that correspond to an 
intended Wearer’s Weight. For purposes of describing the 
garment 20 of the present invention in terms of siZe inde 
pendent of the intended Wearer, the garment siZe is described 
in terms of the circumference of the Waist opening 50. A 
method for determining the Waist circumference (at 500 
grams tension) is described in detail beloW. In the garment 
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20 of the present invention, the circumference of the Waist 
opening 50 may be in a range of betWeen about 450 mm and 
about 750 mm, or betWeen about 500 mm and about 700 
mm. 

[0058] The garment 20 of the invention has been con?g 
ured in a manner that provides desirable product features 
and the resulting product has been found to have a certain 
relationship betWeen the longitudinal length and the Waist 
circumference. More speci?cally, the garment 20 of the 
invention has a longitudinal length of the absorbent chassis 
32 that is proportional to the Waist circumference of the 
chassis 32 in a linear relationship that does not hold true for 
currently available commercial training pants. The longitu 
dinal length of the training pant 20 can be measured accord 
ing to the method described in detail beloW. In the garment 
20 of the present invention, the longitudinal length of the 
garment may be in a range of betWeen about 350 mm and 
about 650 mm, or betWeen about 375 mm and about 600 
mm, or betWeen about 400 mm and about 575 mm. 

[0059] As illustrated in FIG. 7, a linear relationship can be 
draWn betWeen the longitudinal length and the Waist 
circumference (y) in accordance With the Well-knoWn equa 
tion of a line: 

[0060] Wherein m is the slope of the line and b is the 
y-intercept of the line. Isolating the longitudinal length 
variable, the equation becomes: 

Length=(Circumference—b)/m (2) 

[0061] Equation 2 is used to determine the maximum 
length of the garments of the invention. Thus, the equation 
is more accurately Written as: 

Length<(Circumference—b)/m (3) 

[0062] As represented in Equation 3, the range of length 
and circumference relationships exists above the line. 

[0063] In each of the embodiments of the invention, the 
slope is approximately 1.6. In one embodiment of the 
invention, the y-intercept is —128, resulting in the folloWing 
equation: 

Length<(Circumference+128)/ 1. 6 (4) 

[0064] In another embodiment of the invention having a 
loWer maximum length, the y-intercept is —114, resulting in 
the folloWing equation: 

Length<(Circumference+114)/1. 6 (5) 

[0065] In another embodiment of the invention having an 
even loWer maximum length, the y-intercept is —99, result 
ing in the folloWing equation: 

Length<(Circumference+99)/1.6 (6) 

[0066] The relationship betWeen length, circumference, 
and thickness is a three-dimensional relationship, but can be 
approximated in a tWo-dimensional form With the thickness 
dimension superimposed over the linear relationship 
betWeen length and circumference. As a result, shoWn in 
FIG. 7, the thickness is substantially constant along each of 
the lines de?ning the length and the circumference param 
eters, and decreases as the y-intercept increases. HoWever, 
because the thickness is superimposed from a three-dimen 
sional state onto the tWo-dimensional graph, the lines, in 
addition to representing the length/circumference relation 
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ship, represent shadoWs of the thickness parameters rather 
than actual thickness parameters. Thus, in FIGS. 8-10 in the 
Example beloW, the labels of approximate thicknesses are 
merely approximations and cannot be represented precisely 
in a tWo-dimensional form. 

[0067] Equations 3-6 can be used in a process for making 
the garment 20 of the invention. More particularly, once a 
desired Waist circumference has been determined, the cir 
cumference can be substituted into Equation 3, along With a 
desired slope and y-intercept (b), to determine an 
appropriate longitudinal length of the garment. Equations 
4-7 provide suggested slope and y-intercept values, namely 
a slope of 1.6 and a y-intercept of —128, —114, or —99. Once 
the desired longitudinal length has been determined, the 
garment 20 can be made. 

[0068] The garment 20 of the invention suitably has a 
saturated capacity of betWeen about 100 and about 800 
grams, or betWeen about 150 and about 600 grams, or 
betWeen about 200 and about 500 grams. The saturated 
capacity of the garment can be measured according to the 
test method described in detail beloW. 

[0069] The garment 20 of the invention suitably has an 
edge compression peak load of less than about 1500 grams, 
or less than about 1200 grams, or less than about 800 grams. 
The edge compression peak load of the garment can be 
measured according to the test method described in detail 
beloW. 

[0070] The outer cover 40 desirably includes a material 
that is substantially liquid impermeable, and can be elastic, 
stretchable or nonstretchable. The outer cover 40 can be a 

single layer of liquid impermeable material, but desirably 
includes a multi-layered laminate structure in Which at least 
one of the layers is liquid impermeable. For instance, the 
outer cover 40 can include a liquid permeable outer layer 
and a liquid impermeable inner layer that are suitably joined 
together by a laminate adhesive (not shoWn). Suitable lami 
nate adhesives, Which can be applied continuously or inter 
mittently as beads, a spray, parallel sWirls, or the like, can be 
obtained from Findley Adhesives, Inc., of WauWatosa, Wis., 
U.S.A., or from National Starch and Chemical Company, 
BridgeWater, N.J., U.S.A. The liquid permeable outer layer 
can be any suitable material and desirably one that provides 
a generally cloth-like texture. One example of such a mate 
rial is a 20 gsm (grams per square meter) spunbond polypro 
pylene nonWoven Web. The outer layer may also be made of 
those materials of Which liquid permeable body side liner 42 
is made. While it is not a necessity for the outer layer to be 
liquid permeable, it is desired that it provides a relatively 
cloth-like texture to the Wearer. 

[0071] The inner layer of the outer cover 40 can be both 
liquid and vapor impermeable, or can be liquid impermeable 
and vapor permeable. The inner layer is desirably manufac 
tured from a thin plastic ?lm, although other ?exible liquid 
impermeable materials may also be used. The inner layer, or 
the liquid impermeable outer cover 40 When a single layer, 
prevents Waste material from Wetting articles, such as bed 
sheets and clothing, as Well as the Wearer and care giver. A 
suitable liquid impermeable ?lm for use as a liquid imper 
meable inner layer, or a single layer liquid impermeable 
outer cover 40, is a 0.2 millimeter polyethylene ?lm com 
mercially available from Huntsman Packaging of NeWport 
NeWs, Va., U.S.A. If the outer cover 40 is a single layer of 



US 2003/0181883 A1 

material, it can be embossed and/or matte ?nished to provide 
a more cloth-like appearance. As earlier mentioned, the 
liquid impermeable material can permit vapors to escape 
from the interior of the disposable absorbent article, While 
still preventing liquids from passing through the outer cover 
40. A suitable “breathable” material is composed of a 
microporous polymer ?lm or a nonWoven fabric that has 
been coated or otherWise treated to impart a desired level of 
liquid impermeability. A suitable microporous ?lm is a 
PMP-l ?lm material commercially available from Mitsui 
Toatsu Chemicals, Inc., Tokyo, Japan, or an XKO-8044 
polyole?n ?lm commercially available from 3M Company, 
Minneapolis, Minn. 

[0072] Certain “non-breathable” elastic ?lms can also be 
used to make the outer cover 40. Examples of suitable 
non-breathable ?lms can be made of styrene-ethylene-buty 
lene-styrene or styrene-isoprene-styrene block copolymers, 
KRATON polymers from Kraton Polymers USLLC of Bel 
pre, Ohio, U.S.A., metallocene catalyZed elastomers or 
plastomers, and the like. Other materials suitable for making 
the outer cover 40 include monolithic breathable ?lms, such 
as those made of polyether amide based polymers, for 
example PEBAX, and ether/ester polyurethane thermal 
plastic elastomers. 

[0073] The liquid permeable body side liner 42 is illus 
trated as overlying the outer cover 40 and absorbent assem 
bly 44, and may but need not have the same dimensions as 
the outer cover 40. The body side liner 42 is desirably 
compliant, soft feeling, and non-irritating to the Wearer’s 
skin. Further, the body side liner 42 can be less hydrophilic 
than the absorbent assembly 44, to present a relatively dry 
surface to the Wearer and permit liquid to readily penetrate 
through its thickness. 

[0074] The body side liner 42 can be manufactured from 
a Wide selection of Web materials, such as synthetic ?bers 
(for example, polyester or polypropylene ?bers), natural 
?bers (for example, Wood or cotton ?bers), a combination of 
natural and synthetic ?bers, porous foams, reticulated 
foams, apertured plastic ?lms, or the like. Various Woven 
and nonWoven fabrics can be used for the body side liner 42. 
For example, the body side liner can be composed of a 
meltbloWn or spunbonded Web of polyole?n ?bers. The 
body side liner can also be a bonded-carded Web composed 
of natural and/or synthetic ?bers. The body side liner can be 
composed of a substantially hydrophobic material, and the 
hydrophobic material can, optionally, be treated With a 
surfactant or otherWise processed to impart a desired level of 
Wettability and hydrophilicity. For example, the material can 
be surface treated With about 0.45 Weight percent of a 
surfactant mixture including AHCOVEL® N-62 available 
from available from Uniqema Inc., a division of ICI of NeW 
Castle, Del., USA. and GLUCOPON® 220UP available 
from Cognis Corporation of Ambler, Pa., and produced in 
Cincinnati, Ohio, in an active ratio of 3:1. The surfactant can 
be applied by any conventional means, such as spraying, 
printing, brush coating or the like. The surfactant can be 
applied to the entire body side liner 42 or can be selectively 
applied to particular sections of the body side liner, such as 
the medial section along the longitudinal centerline. 

[0075] A suitable liquid permeable body side liner 42 is a 
nonWoven bicomponent Web having a basis Weight of about 
27 gsm. The nonWoven bicomponent can be a spunbond 
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bicomponent Web, or a bonded carded bicomponent Web. 
Suitable bicomponent staple ?bers include a polyethylene/ 
polypropylene bicomponent ?ber available from CHISSO 
Corporation, Osaka, Japan. In this particular bicomponent 
?ber, the polypropylene forms the core and the polyethylene 
forms the sheath of the ?ber. Other ?ber orientations are 
possible, such as multi-lobe, side-by-side, end-to-end, or the 
like. While the outer cover 40 and body side liner 42 can 
include elastomeric materials, it can be desirable in some 
embodiments for the composite structure to be generally 
inelastic, Where the outer cover, the body side liner and the 
absorbent assembly include materials that are generally not 
elastomeric. 

[0076] To further enhance containment and/or absorption 
of body exudates, the training pant 20 may include a front 
Waist elastic member 54, a rear Waist elastic member 56, and 
leg elastic members 58, as are knoWn to those skilled in the 
art (FIG. 4). The Waist elastic members 54 and 56 can be 
operatively joined to the outer cover 40 and/or body side 
liner 42 along the opposite Waist edges 38 and 39, and can 
extend over part or all of the Waist edges. The leg elastic 
members 58 are desirably operatively joined to the outer 
cover 40 and/or body side liner 42 along opposite side edges 
of the chassis 32 and positioned in the crotch region 26 of 
the training pant 20. 

[0077] The Waist elastic members 54, 56 and the leg 
elastic members 58 can be formed of any suitable elastic 
material. As is Well knoWn to those skilled in the art, suitable 
elastic materials include sheets, strands or ribbons of natural 
rubber, synthetic rubber, or thermoplastic elastomeric poly 
mers. The elastic materials can be stretched and adhered to 
a substrate, adhered to a gathered substrate, or adhered to a 
substrate and then elasticiZed or shrunk, for example With 
the application of heat; such that elastic constrictive forces 
are imparted to the substrate. In one particular embodiment, 
for example, the leg elastic members 58 include a plurality 
of dry-spun coalesced multi?lament spandex elastomeric 
threads sold under the trade name LYCRA® and available 
from E. I. DuPont de Nemours and Company, Wilmington, 
Del., USA. 

[0078] To enhance containment and/or absorption of any 
body exudates discharged from the Wearer, the chassis 32 
may include a pair of containment ?aps 46 Which are 
con?gured to provide a barrier to the transverse How of body 
exudates. A ?ap elastic member 53 (FIG. 4) may be opera 
tively joined With each containment ?ap 46 in any suitable 
manner as is Well knoWn in the art. The elasticiZed contain 
ment ?aps 46 de?ne an unattached edge Which assumes an 
upright, generally perpendicular con?guration in at least the 
crotch region 26 of the training pant 20 to form a seal against 
the Wearer’s body. The containment ?aps 46 can be located 
along the transversely opposed side edges of the chassis 32, 
and can extend longitudinally along the entire length of the 
chassis or may only extend partially along the length of the 
chassis. Suitable constructions and arrangements for the 
containment ?aps 46 are generally Well knoWn to those 
skilled in the art. 

[0079] As described herein, the various components of the 
absorbent garment 20 can be integrally assembled together 
employing various types of suitable attachment means, such 
as adhesive, sonic and thermal bonds or combinations 
thereof. The resulting product is a thin, ?exible, disposable, 
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absorbent garment that ?ts just like underwear. More par- codes. Codes 17 and 20-22 are representative of the training 
ticularly, the absorbent garment has a maximum length pants of the present invention. 

TABLE 1 

Training Pants Tested 

Product Location Date 
Code Name Size Gender Manufacturer Purchased Purchased 

1 TARGET ® M Unisex Paragon USA September 
training 2000 
pants 

2 TARGET ® L Unisex Paragon USA September 
training 2000 
pants 

3 EASY-UPS ® M Unisex Procter & USA March 
Gamble 2002 

4 EASY-UPS ® L Unisex Procter & USA March 
Gamble 2002 

5 EASY-UPS ® XL Unisex Procter & USA March 
Gamble 2002 

6 Libero Up & Maxi Unisex SCA Holland June 2001 
Go 

7 Libero Up & Maxi+ Unisex SCA Holland June 2001 
Go 

8 Libero Up & XL Unisex SCA Holland June 2001 
Go 

9 Libero Up & XL+ Unisex SCA Holland June 2001 
Go 

10 Mooney M Boy Uni Charm Japan August 
Man 2000 

11 Mooney L Boy Uni Charm Japan August 
Man 2000 

12 Mooney XL Girl Uni Charm Japan August 
Man 2000 

13 Torepan Girl Uni Charm Japan August 
Man 2000 

14 PULL-UPS ® M Unisex Kimberly- USA January 
Clark 2002 

15 PULL-UPS ® L Unisex Kimberly- USA January 
Clark 2002 

16 PULL-UPS ® XL Unisex Kimberly- USA January 
Clark 2002 

17 Experimental M Unisex Kimberly 
A Clark 

18 Experimental L Unisex Kimberly 
B Clark 

19 Experimental XL Unisex Kimberly 
C Clark 

20 Experimental L-XL Unisex Kimberly 
D Clark 

21 Experimental L-XL Unisex Kimberly 
E Clark 

22 Experimental L-XL Unisex Kimberly 
F Clark 

proportional to a maximum thickness relative to a Waist 
circumference of the garment, While maintaining a consid 
erable absorbent capacity. 

EXAMPLE 

[0080] The folloWing Example provides a comparison 
betWeen training pants having optimiZed parameters in 
accordance With the present invention and presently avail 
able commercial products. More speci?cally, this example 
provides a graphical representation of the training pants of 
the invention and of presently available commercial prod 
ucts With respect to the linear relationship that de?nes the 
training pants of the present invention. 

[0081] Table 1 provides descriptions of the training pants 
tested in this Example, With codes 17-22 being experimental 

[0082] Experimental codes A, B, and C (codes 17-19) each 
included the same composition and design With the only 
differences being the siZes. More particularly, these codes 
Were made up of the same components as a PULL-UPS® 

training pant, but With ultra-thin absorbent layers in place of 
the original absorbent layers. These ultra-thin absorbent 
layers are taught in US. patent application Ser. No. 09/939, 
061 ?led Aug. 24, 2001, herein incorporated by reference. 
More speci?cally, Experimental code A (code 17) included 
an ultra-thin absorbent made up of 12.0 g FAVOR 9543 
superabsorbent material, available from Stockhausen GmbH 
& Co., and 9.8 g ND416 pulp, available from Weyerhaeuser 
of Federal Way, Washington, U.S.A., Experimental code B 
(code 18) included an ultra thin absorbent made up of 12.9 
g FAVOR 9543 superabsorbent material and 10.5 g ND416 














