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AN ABSORBENT ARTICLE HAVING 
INTEGRAL BARRIER CUFFS AND 

PROCESS FOR MAKING THE SAME 

Field of the Invention 

PCT/US95/16139 

The present invention relates to· abs0rbent articles such as disposable 

diapers, and more particularly, to absorbent articles having integral barrier cuffs formed 

from portions of the web from which the article is cut which previously would have been 

removed to form the leg openings or notches and discarded as scrap. 

Backm>und of tbe lnyention 

The primary function of absorbent articles such as disposable diapers and 

incontinence briefs or undergannents is to absorb and contain body exudates. Such 

articles are thus intended to prevent body exudates from soiling, wetting, or otherwise 

contaminating clothing or other articles, such as bedding, that come in contact with the 

wearer. '.fhe most common mode of failure for such products occurs when body 

exudates leak out of the gaps between the article and the wearer's leg or waist onto 

adjacent clothing because they are not immediately absorbed within the article or the 

absorbent article is not able to sustain a good fit on the wearer such that gaps are 

created allowing the exudates to leak out of the absorbent article. For example, urine 
tends to be deposited onto the topsheet in gushes such· that the urine migrates to .the 

gaps in the chassis faster tiia.a it can be absorbed and such that it can come in eontact 

with clothing or other articles and be absorbed by these articles. Additionally, loose fecal 

material that is not easily absorbed by the absorbent article ~ds to "tloat" ~n the liquid­
receiving surface and work its way past the gaps in the article in the legs or waist of the 

wearer. 

Contemporary disposable diapers have a fluid pervious topsheet, a fluid 

impervious backsheet, an absorbent core, and elasticized leg flaps generally formed from 

an elastic member being enclosed in the continuous topsheet and backsheet which· 

extend beyond the edges of the absorbent core. These elasticized leg tlaps prove 

efficient generally . to prevent wicking and overflow from the tluid laden diaper to 

clothing contacting the edges of the diaper since the elasticized leg flaps present a fluid 
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impervious barrier between the edge of the diaper and clothing, and in addition, provide 
a gasketing action about the legs of the wearer to maintain a seal about the leg and 
minimize gapping. However, leakage along the perimeter of the diaper may still occur. 

. I 

As the diaper is worn for longer periods of time, forces tend to act on the diaper to 

degrade the initial fit on the Wearer-:. Large gaps and sagging of the diaper in the legs and 
waist remit in the degradation in fit. Thus, as liquids are deposited onto the topsheet, 
some of the liquid is not immediately absorbed through the topsheet and migrates 

' ' '· 

toward the edges of the diaper where it can leak through or past the gaps in the diaper 
and come in contaCt with clothing or undetgamients where it can be absorbed by and 

wicked into such gannents. 

Disposable diapers have been provided with separately attached barrier 
cuffs whiC!h inhibit loose fecal material or gushes of urine or liquids from soiling the 

wearets clothing. The barrier cuffs restrain the free flow of this material and provide a 
structure to hold such material within the diaper so that as such material freely floats or 
flows on the topsheet of the diaper, it is contained within the . diaper. Typically, the 
barrier cuffs are formed by attaching an independent web of cuff material to the topsheet 
web or to the topsheet of a completed chasiis. For example, cominonly assigned United 
States Patent No .. 4,695,278 to LaWSl>n teaches a dual cuff ~gement in which the 

barrier cuff is a separate element· joined to the topsheet. When the bamer cuft" is 
att8ched to the topsheet as a separate element,· special machinery dedicated to attaching 

the barrier cuffs is required and, consequently, the extra machinery increases the cost of 
the completed article. 

Furthermore, when conventional diapers are ·manufactured, notches are 

cut in the sides of the article to provide a· contour for the legs of the person who will 
wear the article. For example, leg notches account for approxiniately 15 - 200..4 of the 

area of an absorbent article. The portion· rell10Ved ftom the article to create the leg 

notches has no further use in the mailu&cturing ··process and is discarded. Thus, the 
current methods of manufacturing diapers produce a large volume of unnecessary waste. 

sumnwy of the lnyention 

This invention relates to a disposable absorbent article having barrier 

cuffs and a method. for maldng that article. The cuflS are integral with the diaper, i.e., 

they are not separately .formed and then attached to the arti~e .• The article includes a 
chassis which consi$t$ of a fluid pervious topsh~ a fluid impervious backsheet, and an 

absorbent core disposed between the topsheet and backsheet. 

'/ 

c· 
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In a first embodiment, the banier cuffs are formed from an extension of 
the topsheet and backsheet beyond the longitudinal edges· ·or the absorbent core and 

have a first and second end which are attached to the topsheet or other underlying layer 
of the diaper. The banier cuffs are formed from a cu1f ~ defined by cuts in the diaper 

web. The barrier cuffs are formed by folding the cuff area toward the longitudinal 

centerline of the absorbent article and attaching at least a portion of the cuff area 
adjacent the ends of the cuff area to the topsheet. The barrier cuffs further include a 
spacing means to space the cuft's away from the chassis at le3St in the crotch region of 
the article. As a modification to this embodiment, the article may further include 

gasketing cuffs which are also formed from the extended topsheet and backsheet 
material. 

In a second emt?odiment, the article includes barrier cuffs which each · 
consist or one layer of topsheet and one layer of backsheet and gaslCeting cuffs which 
each consist of two layers of topsheet sandwiched between two layers of backsheet 
material. The barrier cuffs and the gasketing cuffs are formed from a cuff area defined 

by cuts in the diaper web. The cuftS are formed by one of the folding patterns described 
below. The barrier cuffs ofthis·invention also preferably include a spacing means, which 
is preferably elastic, to spaee the cuffs away from the chassis and, preferably, the 

gasketing cuffs will include an elasticized member . 

. In a third embodiment, the barrier cuffs each consist of two layers of 
backsheet material· sandwiched between· two layers of topsheet material and the 
gasketing cutrs each consist of a single layer of topsheet material and backsheet 
material. The barrier cuffs and· the gasketing cuffs are also formed from the cuff area 

· described above. The cuffs are then fonned by another of the folding patterns described 
below. Again, the barrier cuffs include a spacing means and, preferably, the gasketing 

cufFs also include an elasticized member. 

The process, by which the absorbed articles of this invention are made, 

begins with a web having longitudinal edges which consists of topsheet, backsheet and 
absorbent cores disposed between ·the topsheet and the backsheet. The web is ultimately 
laterally severed at spaced apart intervals to fonn individual absorbent articles. Each 
absorbent article has a first waist regio~ a second waist region, a crotch region located 
between the first and second waist regions, longitudinal. and lateral centerlines, 

longitudinal edges and end edges. 
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To define barrier cuffs.and· gasketirtg· cuffs, the web is first cut at spaced 

apart· intervals along each longitudinal edge to define· a cutr area having inner, outer and 

middle longitudinal portions. The cuff area is then folded to fonn the leg cuffs, as 
I • 

described below. The cuts are provided in either the·fifst waist region, the second waist 
region, . or both the first and second waist regions. The articles are preferably folded 

according to one of the three following folding patterns. 

In a. first folding pattern according to this invention, cuts are provided in 
both the first waist region and the second waist region on each side of the article. These 

. . 

cuts define a c1Jff area which is folded toward- the longitudinal centerline of the 
absorbent article t~· f~nn a barrier cuff and a. ~~g cuff. Once the cuff areas have ( 

been folded, a portion of the cuff area adjacent each of the ends of the cuff area are 
attached to the top$heet or a layer which underlies the topsheet of the article in both the 

first and seeond .waist regions to complete the barrier cuft"s and gasketing cuft"s. 
. . . . . . . . . 

In a ~nd folding pattern according to this invention, cuts are provided 
as descn'bed above, a bonding means ·is provided to the cuff area longitudinally adjacent 

either side of a line connecting the closed .end~ of the cuts (i. e. that end of the cut 
closest to the longitudinal centerline_ of the absorbent article). The cuff area is folded 

toward the longitudinal centerJhie. The bonding means secures a portion of the cuff area 
. . ~ . . . . 

to the topsheet or a layer which underlies the topsheet in at least the crotch region of the 

resulting article. Once sea.irect, the cuff is then folded away from the longitudinal 
centerline to· produce. the barrier cuft: The ends of the. barrier· cuft"s are attached to the 

topsheet or a layer which underlies the topsheet in the tint and second waist regions of 

the article so that a barrier cuff having a .distal edge which is :free from the topsheet at 

least in the crotch region results. The portion of the cuif areas ·longitudinally adjacent to 

the longitudinal edges forms a gasketing cuf[ The resulting barrier cuft"s each consist of 

one layer of topsheet and one layer of b&cksheet and the outer gasket cuff comprises 

two layers ofbacksheet and two layers of topsheet material. 

In a third folding pattern, a first bonding means is provided to the 
topsheet in the first and second waist regions. The cuff area is first folded toward the 

longitudinal centerline andjoined to the underlying elements in the first and second. 
waist regions. After the cuff area is folded toward the longitudinal centerline, a second 

bonding means is prQVided to the garment facing surface of the cuff area preferably in its 
middle longitudinal portion and a third bonding means· is· provided to the- body facing 

surface of the cutr area in the first and second waist regions of the article along the cut 

' 
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lines. The cuff area is then folded away from the longitudinal centerline so that the cuff 

area becomes attached to itself in its middle longitudinal portion. The cuff is then 

attached to the topsheet in the first and second waist regions to produce a barrier cuff 

having two layers of backsheet material and two layers of topsheet material and a 
gasketing cuff having only a single layer of topsheet and backsheet material. 

Brief Description of the Drawinp 

While the specification concludes with claims particularly pointing out 
and distinctly claiming the subject matter which is regarded as forming the present 

invention the invention will be explained by reference to the following descriptions 
which are taken in conjunction with the accompanying drawings in which like 

designations are used to designate substantially identical elements, and in which: 

FIG. 1 is a plan view of an absorbent article having integral barrier cuffs 

formed by the process of this invention; 

FIG. 2 presents a partial cross section of the cuff area to illustrate one of 
the folding patterns of this invention; 

FIG. 3 presents a partial cross section of the cuff area to illustrate 
alternative folding pattern for the absorbent article shown in FIG.· 1; 

FIG. 4. presents an illustration of the article of an alternative embodiment 
before the folding process takes place; 

FIGS .. SA and SB present· a panial cross section of the cutr area to 
illustrate one of the folding patterns of this invention; 

FIGS. 6A and 6B present a partial cross section of the cuff area to 

illustrate another of the folding patterns of this_invention; 

FIG. 7 presents an illustration of an alternate embodiment of the article 

of this invention; and . 
~-. . . 

FIG. 8 presents an illustration of an embodimeaat. of the process of this 

invention in which the cutf area is created by continuous cuts from one article to the 

next; and 
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FIG. 9 presents an ··illustration of· an embodiment of this invention 

including· a pocket in the second waist region of the article. 

Detailed Description of tbe Invention 

the Product: 
. . 

As u$ed herein, the term "absorbent article" refers to articles which 

absorb and contain l:>qdy exµdates and more specifically refers to articles which are 

placed against or in proximity to. tile body of_. the wearer to absorb and contain the 

various exudates discharpc:l .from_ the body._ AbSQrbent articles are typically 

clifrerentiated by whether _they are reusable or disposable. Disposable absorbent articles c· 
are those articles w~ch are intended to be diSC81'.Cie4 after a single use (i.e., they are not 

intended to be laundered or oth~se restored or reused). The absorbent articles of the 

present invention are preferably dis~sable absorbent articles. The absorbent articles 

may be further defined by whether they are "Unitary" such that they do not require 

separate manipulative parts or whether they comprise a detached element of a diaper 
. . . . . 

system slich as a ~pmte holder and Wier .. The ab~rbent articles of the present 

invention are preferably unitary. An embodillient. of the present invention, a diaper 20, is 

shown in FIG. 1. As used herein, the term "diaper" refers to a garment generally worn 

by infants and incontinent persons that is worn. about the lower torso of the wearer. It 

should be understood, however, that the present invention is also applicable to other 

disposable absorbent articles· such u -incontinence· briefs or undergarments, ·disposable 

training pants, diaper holders, sanitary napkins, and the like; 

FIG. 1 is a plan view of an absorbent article, diaper 20, of the present 

invention in its flat-out, uncontracted: state· (i.e~, with an· elastic induced contraction 

pulled out) with portions of the structure being cut-away to more clearly show the 

construction of the· diaper 20 ·and with the portion of the diaper 20 which contacts the 

wearer oriented toward the.viewer. The.diaper 20 is shown in FIG. I to have a first 

waist region 22, a second waist region 24, a .crotch region 26, and a periphery 28 which 

is defined ·by the outer edges of the diaper 20 in which the longitudinal edges are 

designated 30 and the end edg~ are designated 32. The diaper 20 additionally has a 
lateral centerline which is designated 34 and a longitUdinal centerline which is 

designated 36. 

The diaper 20 comprises a liquid pervious topsheet 38, a body facing 

surface 40 generally defined by the topsbeet. 38; a liqUid impervious backsheet 42; a 
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gannent facing surface 58 generally defined by the backsheet 42, an absorbent core 44; 

fastening means 54 for securing the diaper 20 on the wearer such as the pair of tape tab 
fasteners 56; ·barrier cuffs 62 each having a proximal edge 64, a distal edge 66, a first 
end 72, and a second end 74; spacing means 76 such ai elastic members 77 for spacing · 
the distal edge 66 away from the body facing surface 40; ear panels 88; and an elastic 
waist feature 90. 

FIG. 1 shows an embodiment of the diaper 20 in which the topsheet 38 

·and backsheet 42 have length and width dimensions generally larger than those of the 

absorbent core 44. The topsheet 38 and backsheet 42 extend beyond the edges of the 
absorbent core 44 to· thereby form the periphery 28 of the diaper 20. The periphery 28 

comprises the longitudinal edges 30 and the. end edges 32. As shown in FIG. l, the 

topsheet 38 is genetally cotenninous with the baclcsheet 42 along at least the end edges. 

32 and preferably the longitudinal edges 30. While the topsheet 38, ·backsheet 42 and 
absorbent core 44 may be assembled in a variety of well known configurations, 
preferred diaper configurations are generally described in U.S. Patent No. 3,860,003 

entitled "Contractible Side Portions for Disposable Diaper" to Kenneth Buell; and 

United Statel Patent No. S,151,092 entitled, "Absorbent Article with Dynamic Elastic 

Waist Feature Having a Predisposed Resilient Flexural Hinge", to Buell et al.; each of 
which is incorporated herein by reference. 

-The diaper 20 has two longitudinally opposed waist regions, first waist 
region 22 and a second waist region 24 extending, respectively, from the end edges 32 

of the diaper periphery 28 toward the lateral centerline 34 of the diaper 20. The waist 

regions 22 and 24 generally comprise those portions of the diaper 20 which, when worn, 
encircle the waist of the wearer. The crotch region 26 is that portion of the diaper 20 
positioned between the first waist•-·region 22· and· the second waist region 24, and 

comprises that portion of the diaper 20 which, when worn, is positioned between the 
legs of the wearer and covers the lower torsc> of the wearer. · 

The absorbent core 44 may be any means which is generally 

compressible, confonnable, non-irritating to the wearer's skin, and capable of absorbing 
and retaining liquids and certain body exudates~ The absorbent core has longitudinal 
sides SO and lateral ends 52. The. absorbent core 44 may be manufactured in a wide 
variety of sizes and shapes (e.g., r~angular,. hour-glass, asymmetric, etc.) and from a 
wide variety of liquid . absorbent materials commonly used in disposable diapers and 

other absorbent articles, such as comminuted wood pulp which is generally referred to 
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as ·. air•felt. Examples of other suitable absorbent materials include creped cellulose 

wadding, absorbetlt foams,· .. absorbent sponges, super · abs0rbent polymers, absorbent 

gelling materials, or · any equivalent materials or :combination of materials. The 

configuration and 'constructic>n of the absc>rbent care may also be varied (e.g., the 

absorbent core may have varying cuper ~nes, a hydrophilic gradi~t,, a superabsorbent 

gradient, or lower average density and lower average basis weight acquisition zones; or 

may comprise on", or more la.y~ or structures) .. The total absorbent capacity of the 

absorbent core 44. should, however, be . <=0mpat1ble with the design loading and the 

intended use.ofth~ diaP~ 20. Further, the size an4 absorbent capacity of the absorb• 
. •< . . . .... 

core 44 may be viried to acco~odate wearers ranging in size from infants through (. 

adults .. Exemplmy -'>sorl>.ellt structures for_ use as the absorbent core 44 are described in 

U.S. Patent 4,610,(;78 t91titled "High-Density Absorbent Structures" issued to Weisman 

et al. on Septem~ 9, 1986; U.S. }>atent. 4,673,402 entitled "AbsC>l'bent Articles With · 

Dual-Laye!W Co~". i~ed. to Weis.... et al. on June 16, 1987; U.S. Patent 4,888,231 

entitled "Absorben~ Core Having a Dusting .Layer" issued to .Angstadt on D~ber 19, 

1989; U.S. Patent 4,834,735 entitled "High Density Absorbent Members Having Lower 

Density and Low~ Basis.Wei~ Acquisition Zonesn, i$SUed to Alemany et al. on May 
. . .· . . 

30, 1989; and u.s~ Patent 5,31~,554 to Young, et al. on June 7, 1994. Each of these 

patents are incorporated herein by reference. 

The baclcsheet 42. is positioned adjacent. the absorbent core 44 and is 

preferably secured by core attachment m~ (not shown) such as those well known in 

the art. For example, thebacksheet 42 may be secured to the absorbent core 44 by a 

unifonn continu~ layer of adhesive, a patterned layer of adhesive, or an array of 

separate lines or .,ts .of adhe$ive. Adhesives which have been found to be satisfactory 

are manufactutt;d by H.B. Fuller C()mpany of St. Paul, Minnesota and marketed as HL-

1258. The attaclunent. means will preferably comprise an open .·pattern network of 

filaments of ~- as is disclosed in U.S. Patent. 4,573,986 entitled "Disposable 

Waste-Containment Gannent", which issued to Minetola, et al. on March 4, 1986, more 

preferably several·. iines of adhesive filaments swirled into a spiral pattern such as is 

illustrated by the apparatus and methods shown in u~s. Patent 3,911,173 issued to 

Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issUed to Ziecker, et al. on 

November 22, 1978; and U.S. Patent 4,842,666 iisued to Werenicz on June 27, 1989. 

Each of these patents are incorporated herein by reference. Alternatively, the attachment 

means may comprise• heat ·bolids, pressure bonds,' ultrasonic bolids, dynamic mechanical 

bonds, .or any· other .suitable ·attachment means or combinations of these i1ttachment 

means as are known in the art. 
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The backsheet 42 is impervious to liquids and is preferably manufactured 

from a thin plastic film, although other flexible liquid impervious materials may also be 

used. As used herein, the term "flexible" refers to mat~als which. are compliant and will 
readily conform to the general shape and contours of the human body. The backsheet 42 

prevents the exudates absorbed and contained in the absorbent core 44 from wetting . 

articles which contact the diaper 20 such as bed sheets and clothing. The backsheet 42 

may thus ·comprise a woven or non-woven material, polymeric films such as .. 

thermoplastic films of polyethylene or polypropylene, or composite materials such as a 

film-coated non-woven material. Preferably, the backsheet is a thermoplastic film having 
a thickness of from about 0.012 mm (O.S mil) to about 0.051 mm (2.0 mils). Particularly 

preferred materials for the backsheet include RR8220 blown films and RRS47S cast 

films as manufactured by Tredegar Industries, Inc. of Terre Haute, IN -.id PlS-1401 

available from Cfopay Corp .. of Cincinnati, OH. The backsheet. 42 is preferably 

embossed and/or matte finished to provide a more cloth-like appearance. Further, the 

backsheet 42 may pennit vapors to escape from the absorbent core 44 (i.e., breathable) 

while still preventing exudates tro~ passing through the backsheet_ 26. The size of the 
backsheet 42 is dictated by the size of the absorbent core 44 and the exact diaper design 
selected. 

The topsheet 38 is positioned adjacent the body facing surface of the 

absorbent core 44 and.is preferably joined thereto arid to the backsheet 42 by attachment 

means (not shown) such as those well known in the art Suitable attachment means are 
described. with respect to· joining the·backsheet 42 to the absorbent ·core 44. As used 

. . 
herein, the term "joined" encompasses configurations whereby an element is directly 

secured to the other element by aftixing the element directly to the other element, and 
configurations whereby the element ·is indirectly secured to the other element by affixing 

the element to intermediate member(s) which in tum are at1ixed to the other element. In 
a preferred embodiment of the present invention, the topsheet 38 and the backsbeet 42 

are joined directly to each other in the diaper periphery 42 and are indirectly joined 

together by directly joining them to the absorbent core 44 by the attachment means (not 
shown). 

The topsheet 3·8 is ·compliant, soft feeling, and non•irritating to the 
wearer's skin. The topsheet 38 ·is liquid pervious in at least those portions overlying the 
absorbent core 44 permitting liquids (e.g. urine) ·to readily penetrate through its 

thickness. A suitable topsheet may be manu&ctured fi'om a wide range of materials, 

such as porous foams, reticulated foams, apertured plastic films, natural fibers (e.g., 
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wood or cotton fibers), synthetic fibers•(e.g; polyester or polypropylene fibers) or from 

a combination of n;atural and synthetic fibers. If the topsheet 38 is made of a 

hydrophobic material, at least the upper surface of the topsheet 38 is treated to be 
{ . 

hydrophilic in. that . p()rtion of the topsheet. that is. intended to receive· liquids so that 

liquids will transfer through .. ·the topsheet more rapidly. This ·diminishes the likelihood 

that body exudates ·will flow off the topsheet 38 rather than being drawn through the 

topsheet 38 and.being absorbed by the absorbent core 44. Preferred embodiments of the 

topsheet 38 are also hydrophobic in at least the cuft' area 102. Preferably all portions of 

the topsheet 38 lying laterally oµtboard oflongitudinal edge of the absorbent core 44 are 

hydrophobic .. As used herein; the term "hydrophobic" is intended to mean that the 

topsheet 48 is not wetted by aqueous liquids. c· 
Th~e are a numb.er. of manufac: -::ing. teehniques which may be used to 

manufactute the t~psheet 38. For ~pie, the topsheet 38 may be woven,. non-woven, 

spunbonded, carded, or._the like.' >.. prdmred topsheet 38 is ~ and thermally 

bonded by means .~11 known. to. thQ~ sJcilled in the fabrics . art. Alternatively, the 

topsheet 38 may be an apertured fonned. film as described in U.S. Patent No. 4,463,405 

to Ahr et al. entlded. "Macroscopi~y Expanded Three-Dimensional Plastic Web 

Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile Impression"; U.S. Patent 

No. 4,432,312 to Radel · et al .. entided "Resilient Plastic Web Exhibiting Fiber-Like 

Properties"; and U.S. Patent No, 3,929,135 to Thompson entided "Absorptive Structure 

Having Tapered Capillaries"; all of which are herein incorporated by reference. A 

preferred · topsheet comprises a web of staple length ·polypropylene fibers such as is 

manufactured. by Veratec;, Inc., a Division of the: International Paper Company of 

Walpole, ~husetts under the Product designation P 8. Preferably, the topsheet 38 

has a weight ftom ~- 14 to about 25 grams per square meter, a minimum dry tensile 

strength of at least about 400 grams per centimeter in the longitudinal direction and a 

wet tensile strength of at least about 55 grams per centimeter in the lateral direction. 

The ~·20 preferably includes .-panels 88. which are that portion of 

the diaper 20 which extend laterally outwardly ftom a line parallel to the longitudinal · 

edge of the absorbent c:Ore 44 to the lateral edge of the diaper 20 in at least one of the 

waist regions 22 or 24. The ear panels 88 generally extend longitudinally from the end 

32 of the diaper 20.toward.the absorbent core in at-least one of waist regions 22, 24. In 

the emb.odiment shQwn in. FIG. l, the ear panels 88 are located in the second waist 

regions 24. The. ear panels 88 ire formed from the portion of the· tc:>psheet 38 and the 

backsheet 42 that extend beyond the laterally side edge of the absorbent core 44 in the 
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second waist region 24. Preferably, the ear panels 88 further comprise an elastic 

member(not shown) disposed between the extended topsheet and backsheet and are 

mechanically prestrained as described in the above referenced U.S. Patent S,151,092 
{ 

which is incorporated herein by reference. 

The diaper 20 preferably further comprises an elastic waist feature 90 

that provides improved fit and containment. The elastic waist feature. 90 is that portion 

or zone of the diaper 20 which is intended to elastically expand and contract to 
dynamically fit the wearer's waist. The elastic waist feature extends longitudinally 
outwardly ftom at least one of the end edges of the absorbent core 44 and generally 
forms at least a portion of the end edge 32 of the diaper 20. Disposable diapers are 
frequently constructed so as to have two elastic waist features, one positioned in the 

first waist region 22 and one positioned ~ the second waist region ~4, although diapers 
can be constructed with a single elastic waist feature located in eitlier the first waist 

region 22 or the second waist region 24. In the embodiment shown in FIG. ·l, the elastic 
waist feature 90 is operatively associated with the ear panels 88 in second waist region 
24. Further, while the elastic waist feature 90 or any of its constituent elements can 
comprise a separate element affixed to the diaper 20, the elastic waist feature 90 is 
preferably constructed as an extension of other elements of the diaper such as the 

backsheet 42 or the topsheet 38, preferably bath the backsheet 42 and the topsheet 38. 
The elastic waist feature 90 may be constructed in a number of dift'erent configurations 
including those descn1>ed in u~s. Patent 4,S1S,S9S issued to Kievit et al. on May 7, 
1985 and the above referenced U.S. Patent No. S,151,092; each of these references 
being incorporated herein by reference. 

Alternatively, the ear.panels 88 and/or the waist feature 90 may comprise 

a structural elastic-like film (SELF) web. A structural elastic-like film web is an 
extensible material that exhibits an elastic-like behavior in the direetion of elongation 

without the use of added elastic materials. The SELF web includes a strainable network 
having at least two contiguous, distinct, and dissimilar regions. One of the regions is 

configured so that it will exlu"bit resistive ~orces in response to an applied axial 
elongation in a direction parallel ··to predetermined axis before a substantial portion of 

the other region develops significant resistive forces to the applied elongation. At least 
·one of the regions has a surface-path length which is greater than that of the other 
region as meaiured substantially parallel to the predetennined axis while the material is 

in an untensioned condition. ~ region exhibiting the ·1onger surface-pathlength 

includes one or more deformations which extend beyond the plane of the other region. 
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The SELF web exhibits at least one predetermined. axis when subjected to an applied 

elongation in a. direction parallel to the predetennined axis. The SELF web exhibits first 
resistive forces to the applied. elongation until the elongation of the web is sufficient to 

' cause a substantial portion of the region having the longer surface-pathlength to enter 
the plane of applied elongation, whereupon the SELF web exhibits second resistive 
forces to further elongation. nte total resistive forces to elongation are higher than the 
first resistive forces to elongation provaded by the first region.· SELF webs suitable for 
the present invention are more completely described in the copending, commonly · 

assigned U.S. Patent Application Seiiat Number 08/203~456 entitled "Absorbent Article 
with Multiple Zone Structural SlastiC-Like Ftlni Web Extensible WmSt: Feature" filed by 
Donald C. Roe, ·et al. on February 24, 1994, which is incorporated herein.by reference. ( 

The diaper 20 is preferably provided with a fastening means 54 for 
. forming a -side closur,. U. the diaper 20. Thus,·· the first waist region 22 and the second 
waist region 24 are- maintained in an overlapping ·Configuration when· the diaper 20 is 
worn. The fastening means 54 may comprise any of a number of fastening systems as are 
known in the art such as belts, inner fastening members, tape tabs, a hook and loop 
fastener or other mechanical fasteners. 

The barrier cuffs 62 provide a stru~ to restrain the free flow of body 
exudates along the body facing surtace 40 ~ to hold and contain such exudate$ within 
the diaper 20 and to help provide a gasketing action aboµt the wearer. Each barrier cuff 

62 is a flexible member having a proximal edge 64 and • distal edge 66. In addition, the 
: ·. ·. . ·.• .. 

barrier cuff 62 may be provided with a spacing means 76 for spacing the distal edges 66 
away from the body facing surface 40 to form a channel (not shown). The spacing 

means 76 may comprise one or more elastic members 77 . 

As shoWn in FIG. 1, the barrier cuff 62, and more particularly, the 

proximal edge.64, includes the longitudinal edge ~O of the diaper 20. The proximal edge 

64 is juxtaposed on the longitudinal edge · 30 so that exudates, esp~ally loose fecal 
· material which is. not easily abs0rbed and tends to float along the body facing surface 40, 

. . . . . ' . 

will contact the barrier cuft"62 before it can flow out of the diaper 20. It.should be noted 

that if the cutfirea is elasticized-by one or 1110re elastic members to create an elasticized 

gasketing cun;· then the proximal· ecige 64 preferably extends upwardly from the 

elasticized portion of the gasketing cuff in at least the c:rotch region 26. 

The proXin1al edges .64 and the distal• edges 66 are in a spaced relation to 

each other and dmne the effective· height of the barrier cutr 62. The proximal edge 64 
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may be spaced from the distal edge 66 in a parallel and rectilinear relationship. The 

effective height of the barrier cuff 62 is an important parameter in reducing leakage of 

body exudates out of the diaper 20. If the effective height of the barrier cuff 62 is too 
small, then gaps will be formed between the leg of the wearer and the distal edge 66 

such that liquids may tlow over .the distal edge. 66 to the periphery 28 of the diaper 20. 

The effective height of the barrier cuff 62 depends on the specific design chosen for the 

diaper 20. The effective height of the barrier cuffs 62 is defined as the di~ce between 

the longitudinal edge of the core SO and the distal. edge of the barrier cutr 66. For 
example, for the embodiment shown in FIG. 1, the effective height is at least greater 

than about 7.6 cm (3.0 in.) and preferably greater than about 8.9 cm (3.S in.). 

The portion of the cuff area adjacent the cuff ends· (122, 124 in FIG. 4) 

are joined to the topsheet 38 o~ other underlying structure in the first and second waist · 

regions 22, 24. The distal edge 66 of each barrier cuff 62 is preferably. not secured to 

any underlying elements of the diaper 20 in at least the crotch region 26 so that it may 
be spaced away from the body facing surtace 40. The distal edge 66 is spaced away 
from the body facing surface 40 so that the barrier cuff 62 may form a channel to 

enhance the containment of the· diaper 20. As used herein, "spaced" includes 

embodiments wherein the distal edges 66 may assume one or more positions relative to 

the body facing surface 40 including at some times assuming a position adjacent the 
body facing surface 40. 

A channel (not shown) is preferably formed between the proximal edge 

64 and the distal edge 66 of the barrier cuff 62 in at least the crotch region 26. The 

channel forms a barrier to the flow C)f exudates as they tend to move or float across the 

topsheet 38. The channel also contains and holds exudates within ~he diaper 20 until the 
diaper 20 can be removed. 

A spacing means. 76 for spacing the distal edge 66 away from the body 

facing surface 40 may be .IPtY member which gathers, contracts. stiffens, shortens or 

otherwise acts on the barrier cuff 62. so as to cause the barrier cuffs 62 to stand up to 

provide. a channel along the barrier cuff 62 that acts as a· constraint against the leakage 

of exudates. 

As shown in FIG. 1, the spacirig means 76 preferably comprises at least 

one elastic member 77 operatively associated with each of the barrier cuffs 62 adjacent 

the distal edge 66. A second· elastic member 84 may also be provided adjacent the 

longitudinal edge 30 to fo~ a gasketing cuff 80. The elastic members 77 are preferably 
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secured to the cuff area 102 in an· elastically contractible condition so that when the 

barrier cuffs 62 have ·been forined, the elastic members 77 'effectively contract or gather 

the distal edge 66 of the barrier Cuff 62. The elastic members 77 can be secured to the 
. . . ~ 

cuff areas 102 in an· elastically contractible c<>ndition in at least two ways as is discussed 

in U.S. Pat No. 3;860,003, incorporated by reference· above, and U.S. Pat. No. 

4,695,278 to Lawson entitled "Abiorbent Article Having Dual Cuffs", which is 

incorporated by refetence · hes:ein. In addition, ~e length of the ·elastic member 77 in 

general is dictated by· the· diaper design. 

As shown in FIGS. 1, SB, 6B, and 7, the diaper 20 may also include 

gasketing cuffs 80. The gasketing cuffs 80 provide a structure to restrain the tree flow ( 

ofbody exudates out of the edges of the dUiper 20 which Contact the legs of the wearer. 

As shown in FIGS.. S~ and 6:9, each g&sketing cuft' 80 is a flexible member having a 

.proximal edg~ 86 and a distal edge 82. The gaSketing cuft"S 80 preferably include elastic 

elements 84 in their·'distal edges 82 to increase the gasketing action of the gasketing 

cuffs 80. 

A preferred embodiment of the diaper 20 shown in FIG. 1 has a 

backsheet 42 that h8' a smallerlateral width (i.e., llllTOWer) than the·topsheet 38 so the 

topsheet 38 extends laterally beyond the backsheet in at least the cuff area 102. Further, 

the spacing means 76 comprises a longitudinally extending elastic member that is 

wrapped by the extended topsheet in a C-fold to form the distal edge 66 of barrier cuff 

62. The cuff area 102 is folded toward the lonlitudinal centerline 36 and the first and 

second ends· of the cuff' area are joined to the topsheet 38 or to other underlying 

structure in the first ' and second waist regions ' 22, 24 as described above. This 

embodiment is shown in partial cross-section in FIG. 2. · 

In yet another embodiment of the diaper 20 shown in FIG. 1, the cuff 

area 102 is folded toward the longitudinal centerline 36 in a first C-fold and the ends of 

the cutf area are joined to the topsheet ·or other underlying structure in the first and 

sec0nd waist regions as described above. However, in this embodiment, the ends of the 
' ' . 

cuff area are joined·.to' the first and Second waist areas inbC>ard of the distal edge 66 

leaving a portion of the cuff area 102 unattached. This unattached portion is folded 

away from the longltudinal centCll'line 36 in a ~nd C-fold and the first and second 

ends of this unattached portion.ofthe cuff area 102 are joined to underlying structure in 

the first and second ~st regions 22, 24 respectively. This embodiment is shown in 

partial cross-section in FIG. 3. This embodiment has. the advantage of providing a 



W096/19166 15 PCT/US95/16139 

greater effective cuff height without a high risk of blocking those portions of diaper 20 

intended to receive bodily exudates. 

In the embodiment of this invention shown in FIG. l, the barrier cuffs 62 

are fonned by making cuts in the first waist region 22 and the second waist region 24. 
The cuts in first waist region 22 are preferably made conterminous With the lateral edge 
32 of the diaper 20 in that waist region. In this embodiment, the cuts in the second waist 
region 24 could also comprise a line of weakness such as the land areas of a perforation 
pattern. The cuts define a cuff area 102 which is folded toward the longitudinal 

centerline 36 to fonn the barrier cuff 62. As descnoed above, at least the distal edge 66 

and, preferably, that portion of the cuff area 102 in the first and second waist regions 22 

and 24, is attached to the topsheet 38 or a layer underlying the topsheet 38 in the first 

waist region 22 and the second waist region 24. The barrier cuff 62 includes a spacing 
means which keeps the distal edge 66 of the cuff 62 remote from the diaper 20 in at 
least the crotch region 26. Preferably, the spacing means 76 is elastic. 

In an alternate embodiment of the diaper 20, as shown in FIG. 4, the cuff 
area 102 is formed by making two cuts on each longitudinal side 30 of the diaper 20. 

The cuff area 102 is then folded using one of the folding patterns described below 
described below to produce a barrier cuff62 and a gasketing cuff80. The cuff areas 102 
of this embodiment may be folded in a variety of ways. 

In one folding pattern shown in FIGS. SA and SB, the cuff area is folded 

as shown and bonding means 112 provided to join the inner longitudinal portion 106 to 
the topsheet 38 or other underlying layers. The resulting barrier cuff 62 comprises one 
layer of topsheet 38 and one layer of backsheet 42 and the resulting gasketing cuff 80 

comprises two layers of topsheet 38 sandwiched between two layers of backsheet 42. In 
a second folding pattern shown in FIGS. 6A and 6B the middle longitudinal portion is 

divided into two subportions by a fold line and the bonding means 112 joins the garment 

fiCing sur&ces SI of these subportions to each other. The resulting barrier cuff 62 

comprises two layers of backsheet 42 sandwiched between two layers of topsheet 38 

and the resulting gasketing cuff 80 comprises one layer of backsheet 42 and one layer of 
topsheet 38. The portion of the cuft"area 102 adjacent each of the first and second ends 

of the cuff area 122, 124 is joined to the topsheet 38 or underlying structure for a diaper 

20 using either of the two folding patterns discussed above. 
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In the preferred embodiments of both of these folding patterns, the 
barrier cuff 62 will include a spacing means 76 which is preferably an elasticized member 
and the gasketing cuff 80 will preferably include an elasticized member 84. 

t 

In another embodiment of this article; shown in FIG. 9, when the 
topsheet 38, baclcsheet-42 .. and absorbent ··core ·44 are associated into a chassis, the 
topsheet 38 remains unjoq.ed to the underlying layers, except at the periphery in at least 

the second waist region 24. The barrier cuffs 62 are foimed by any of the folding 
patterns described abov~ and joined· to the underlymg layers, e.g., topsheet 38. In this 
embodiment, at least the bafrier cuffs 62 are elasticized or include elastic-like elements 

in their distal edges. The contractile forces of the elastic members cause the topsheet 38 c· 
to gather and form a pocket in the,second waist region 24 which acts.to inhibit the tlow 

of a bowel movem~ out of the second waist region 24 of the diaper 20'. 

The diaper.20 is preferably applied.to _a~ by positionin,g the second 
. . 

waist region 24 · behind the wearer's back and drawing the remainder of the diaper 20. 

between the wearer's legs so· that the first waist region 22 is positioned across the front 
of the wearer. The ends of the tape tab fasteners 56 are ·then secured preferably to 

outwardly facing ~ of the diaper 20. In this manner, the barrier cuffs 62 should be 

disposed in the "no motion" zone of the wearer in the crotch region 26. 

The Process: 

Having described the pro4uct in detail, the process of this invention by 

which the product is mamifactured shall_ be discUssed . 

. In the method of this invention, a web including a topsheet 38, backsheet 
42 and absorbent core 44 is associated for mrming a diaper 20 using any conventional 

fashion. The topsheet 38 and the backsheet 42 are lssociated together in any suitable 
manner as is well lcilown in the diaper· manUfact\lril1g art. As used herein, the term 

"associated" encompasses configurations in which diaper components are"directly joined 

to each other by affixing one component · directly to another component, and 

configurations whereby one component is indirectly joined to . another component by 
affixing one component to· intermediate members which in tum are affixed to the other 
component. The topsheet 38 and the backsheet 42 can bejoined directly to each other in 

the diaper periphery 28 by an adhesive or any other attacmnent means as is known in the 

art. Thus, for example, a ~niform continuous layer of adhesive, a patterned layer of 
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adhesive, an array of separate lines or spots of adhesive, or a network of adhesive 
filaments may be used. 

After the web has been formed, it is cut at spaced locations along its 
longitudinal edges to create a cuff' area 102 . on each side of the diaper 20. As used 
herein, the word "cut" means a mechanically disposed line of weakness having an _open 
end and a closed end point and includes fully or partially (e.g., a perforation pattern) 
severing the web between the open and the closed ends. As shown in FIG. 4, the cuts 
104 can be provided in the first waist region 22 of the diaper at approximately the 

transition point between the crotch region 26 and the first waist region 22. The cuts 104 

may be made in the area of the diaper 20 in which side notches are typically made in the 
current art. Cuts 104 are positioned .so that the angle formed by cuts i 04, which define 
the cuff area 1 o~. with the lateral centerlliie 34 is at least about o _ and no greater thao 

• about 70 _." Preferably, the cuts 104 ·in the second waist region 24 wm have an angle of 
about 25_ to about so_ with the lateral centerline 34. One skilled in the art will 

appreciate that the angular relationship between the cuts and the lateral centerline 34 

will depend on the size of the article being manufactured and the length of the elastic 
member 77 desired in the resulting barrier cuffs 62 and gasket cuffs 70. One skilled in 
the an will also appreciate that the length of cuts 104 also depends on the effective. 

. . . 

height of the barrier cuffs 62 desired and of the article being manufactured. One skilled 
in the 8" will further appreciate that the cuts 104 do not necessarily have to be straight 
and could also be curved or arcuaie. One skilled hi the art will further recognize that the 

cuts 104 could also comprise a line of weakness in the web such as the land areas of a 
perforation pattern. 

Alternatively, one of the cuts can be adjacent the lateral edge 32 in the 
first waist region 22 to produee a diaper 20 similar to the one shown in FIG. 1. This cut 

may also serve to sever a finished diaper 20 fi'om the web if the cut, fold, cut process 

described below is employed. For this embodiment of diaper 20, cuts are provided in the 
second waist region 24 of the diaper 20· at approximately the transition point between 
the crotch region 26 and the second waist region 24; 

The cuts 104 define two laterally opposed cuff areas 102, one cuff area 
102 on each side of the diaper as shown in FIG; 4. Bach cuff area 102 may have a 

generally trapezoidal shape with the longer side of the trapezoidal shape being farthest 

away fi'om the longitudinal centerline 36 of the diaper 20. Each cuff area 102 can be 
divided into an inner longitudinal portion 106, an outer longitudinal portion 108 and a 
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middle longitudinal portion 110 .. The specific relationship of the sizes of the portions 
106, 108 and 110 determines the size of both the barrier cuffs 62 and the gasketing cuff's 
80. The iMer longitudinal portion 106 is that portion closest to the longitudinal 
centerline 36 and coterminous with the closed ends·. of the cuts 104. The outer 
longitudinal portion 108 is adjacent the outer longittidinal edge 30 · of the web. The 

middle longitudinal portion 110 is located between the inner longitudinal portion 106 
and the outer longitudinal portion 108. Additionally, each· cutr area · 102 terminates in a 
first end 122 and a seeond end 124. 

After the. cuft' areas 102 have been· cut, the· cutr areas 102 are folded to 
create the barrier cuft's 62 and the gasketing cuffs 80, To fonn the barrier cuffs 62 of the f. 
diaper 20 shown in FIG. 1, the cuft' areas 102 are folded inwardly toward the 
longitudinal centerline36 of the diaper 20 and secured to the topsheet 38,'or other layer 

unc;lerlying the topsJieet, by a bonding means 112. The barrier cuffs· 62 are preferBbly 
secured at the first and second ends of the cuifarea 122and124. The resulting cuffs 62 
will then stand up in the crotch region 26 when the diaper 20 is applied to the wearer. 

A spacing means 76 lllaY optionally be placed in the cutr area 102 before 
the cuts are made. P~erably, this spacing melns 76 is an elistically extensible member 

and can be placed in one of the Jongitudinal portions 106, 108 and 110 of the cuff area 
102 depending on the desired mangemelits of the resulting cuffs 62 and 80. 
Alternatively, the. spacing means ~y comprise a stiffening member or other member 

that will cause the barrier c\lft's 62 to stand up when the diaper 20 is applied. If the 
spacing means 76 is included in the outer longitudinal portion 110, then the resulting 

barrier. cutr 62 will be spaced from the liquid receiving surface of the diaper .20. If an 
elastically extensible .,Jement 84 i~ placed in the inner. longitudinal portion 106 or the 

middle longitudinal portion 1.08 of the cutr area 102, a contractible gasket cuff 70 will 
also be fonned .. ~ly the diaper 20 will include two elutic elements, a spacing 
means 76 and an elutically exte11$11>1e element 84. WheD the spacing means 76 and the 
elastically extenSll>le element 84 are employed, both· a spaced barrier cuff 62 and a 

contractible gasket cutr 80 will result· 

In a secqnd· folding· pattern· for the embodiment of diaper 20 shown in 

FIG. 1, the longitudinal eclges of the web are folded about the spacing means 76 in a 

first C-fold which.also defines the:distal edge 66 of the barrier cuft'.62. The cuff area 102 

is then folded towarcl. tile longitudinal centerline 36 Ind joined to the topsheet or other 
underlying structure as described above. ·For this folding pattern· the backsheet 42 is 
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preferably narrower than the topsheet 38 so, when the longitudinal edges of the web are 
folded about the spacing means 76, the portion of the web that is folded about the 

spacing means comprises only topsheet 38. This process can be used to produce th~ 
embodiment of the diaper 20 having the folding pattern Shown in FIG. 2. 

The diaper 20 having the folding pattern shown in FIG. 3 can be 

produced with the following variation of the process described above. The cuff area 102 

is folded toward the longitudinal centerline 36 in a first C-fold and the first and second 

ends of the cutr area 122, 124 are joined to the topsheet 38 or other underlying structure 

in the first and second waist regions as described above. However, in this embodiment, 

the ends of the cuff area are joined to the first and second waist areas inboard of the 

distal edge 66 leaving a portion of the cuff area 102 unattached. This unattached portion 

is folded away from the· longitudinal centerline 36 in a second C-fold and the first and 

second ends of this unattached partion of the cuff area .102 are then joined to underlying 
structure in the first and second waist regions 22, 24. 

Preferably a cut, fold, cut process is used to produce the diaper 20 
shown in FIG. 1. This process allows improved ease of processing yet provides a diaper 

20 that can be easily opened by a consumer. In this process two laterally opposed first 

cuts 104 are made in the web. In this embodiment of the process, the first cuts 104 

comprise a perforation pattern and define the junction between the second waist region 

24 and the crotch region 26. Preferably, the perforation pattern comprises at least two 
land areas having a minimum length of l nun (0.040 inches). The web is then folded 

toward the longitudinal centerline and joined to the topsheet or other underlying layers 

as described above. A second cut 104 is then inade that is juxtaposed with the lend edge 
32 that is in the first waist region 22. This second cut both completes definition of the 

cutf area 102 and severs an individual diaper 20 ftom the web~ 

In a third folding pattern of this invention, u shown in FIGS. SA and SB 

the web is provided and the cuts 104 are made as descnbed above. After the cuts 104 

are made, a bonding means 112 is utilized adjacent a line connecting the closed ends of 

the cuts to join the inner longitudinal portion 106 to the underlying layers as shown in 

FIG. SA The bonding means 11"2 may be any means for securing the cuff area 102 to 

the topsheet 38 such as adhesives, heat/pressure sealing, ultrasonic bonding, or any 

other means or methods as are known U. the art. For example, adhesives can be applied 

to the topsheet 38, or any layer underlying the topsheet 38, adjacent to and on the side 

inboard of a line extending between the ends of cuts 104. 
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The :cuff area 102 is then folded··· inwardly toward the longitudinal 
centerline 36 of the diaper 20 and joined to the topsheet.30 or other layer underlying the · 

topsheet 38. The cuff area 102 is folded along a line b~een·the cuts 104 so that the 
inner longitudinal portion 106 becomes attaChed to the· topsheet 38 or other layer 
underlying the topsheet 38 of the diaper 20. The middle longitudinal portion 110 and the 
outer longitudinal portion 108 are thenf'oldecl away from the centerline 36 of the diaper 
20 to form the barrier cutfs.62. 

After the cuffs have been fonned, the portion of the cuff area 102 
adjacent the cuts, i. e. adjacent the ends of the cuff area 122, 124, is attached to the 
und4Srlying portions: in the first and· second ·waist· regions 22 and 24. This creates a f 
barrier cuff 62 which is unattached to the diaper 20 in the crotch region 26 and which 

will stand up in ·the ·crotch re.on 26 when the· diaper is applied to aw~. The · 

resulting diaper 20 will. have a barrier cuff' 62 conSisting of a single ply of both topsheet 

and backsheet and a gasketing cuff 80 consisting of two layers of both topsheet and 
backsheet, as seen in FIG SB~ One skilled in the art will appreciate that the dimensions 
of both the barrier cutr62 al'ld the ·gaSk~ Cuff'80.can be varied depending on what 

proportion of the ·cdtr area is folded inwardly t()ward the longitudinal centerline and the 
depth to which the Cuts I 04 are made in the diaper 20. 

In the embodinlent Shown in FIG. 7, the ends of barrier cuffs 62 are 
attached to the topsheet 38 with the distal· edge 66 of each barrier cuff 62 directed 
inwardly toward the longitudinal centerline 36' or ·the diaper 20. lD an alternate 
embodiment, the ends of the barrier cuffs 62 can be attached to the topsheet 38 with the 

distal edge 66 of eaeh cuff' 62 directed outwardly from the centerline 36 in both the first 
· and second waist regions 22 and 24 of the diaper 20. The barrier cuffs· 62 may also be 

"inflected", i.e. one end may be joined to underlying layers, e.g., the topsheet 38, toward 

the longitudinal centerline 36 and the other end may be joined to the topsheet 38 

outboard of the proximal edge 64 of the cuff 62. 

As shown in FIGS. 6A and 6B, in a· fourth folding pattern, the topsheet 

38, backsheet 42 and absorbent core 44 are associated into a diaper web, as described 

. above. The diaper web is then cut, also as deScribed above, to form the cuff areas 102. 

The. cuff area 102 .:is first· folded toward the .longitudinal 'centerline 36 along a line 

extending between the inside ends of the· cuts 104. The cuff' area 102 is then folded 
' ' 

longitudinally ·in ttie ·middle longitudinll portion · 11 O away from the longitudinal 
centerline 36 to form two subportions. ·· The garment &cing ·surfaces SS of these 
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subportions are then joined using bonding means I i2. For example, as shown in FIG. 
6A, a bonding means 112 is utilized adjacent the fold in middle longitudinal portion 110 

on the garment facing surface of the cuff area 102 to join the folded over portions to 

each other. As seen in FIG. 6B, this method creates a barrier cuff 62 consisting of two 
plies each of topsheet and backsheet material and a gasketing cuff 80 having one ply of 
topsheet and backsheet material. The ends of the outer longitudinal portion 108 of the 
cuff area 102 are then attached to the topsheet 38 by a bonding means 112, as described 
above,.to complete construction of the gasketing cuff's 80. 

In an alternate embodiment of the process described above, shown in 
FIG. 7, a backsheet 42, which is laterally narrower than the topsheet 38 is employed. 
This creates a web in which the topsheet 38 extends beyond the edges of the backsheet 
42, preferably for an equal distance, on each side of the web. For example, the 

backsheet 42 may have a lateral· width which is approximately on~ to five inches snialler 
than the lateral width of the topsheet 38. The barrier cutrs 62 may be fomied by any of 

the folding patterns described above. However, the folding pattern, as described in 

FIGS. 6A and 68, is preferred because, depending upon the width of the backsheet 42, 
it results in a barrier cuff 62 having outer plies of topsheet and at least a single inner ply 
of backsheet which helps to prevent leaking through the barrier cuff, and in a gasketing 
cuif80 comprising only topsheet. This produces a diaper having soft gasketing cuffs 80. 

If the backsheet is folded according to the folding pattern shown in 
FIGS. SA and SB, a gasketing cutr 80 having one outer ply and one inner ply of 

topsheet material. and one outer ply of backsheet material would result. This second 
embodiment would provide a moisture pervious gasketing cuff 80. However, this 
folding pattern would produce a barrier cuff 62 which would be permeable by liquids 
thus increasing the risk of leaks. To prevent the barrier cuff 62 formed by the second 
embodiment from leaking, ·the barrier cutf 62 must be impenneable to liquids. For 

example, depending on the wettability · of the topsheet material, a treatment may be 
necessary to make those portions of the topsheet which overlie the absorbent core 
hydrophilic and those portions· which are laterally outboard of the absorbent core 
hydrophobic. Such treatments may be applied· by the iupplier of the topsheet material or 

as an additional step in the manufacturing process to render the resulting barrier cuff 62 

impenneable to liquids. 

In the alternative embodiment of the process described above, the 
topsheet 38 is secured to the backsheet 42 only in the periphery of the diaper in the 
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second waist region 24. The diaper we~ is formed as described above except that the 
topsheet 38 is not secured to the absorbent core. 44 in the second.waist region 24 but is 
secured at the end edges 32 and longitudiilal sides ~O in the second waist region 24. The 

. .: • A 

cuff area 102 is then cut and the attached to the body of the .diaper 20 in any of the 
. i ' 

manners described above. In this embodiment, it is preferred that. the distal edges 66 of 

the resultant . barrier ~ffs 62 be elasticized . and be directed inwardly toward the 
longitudinal centerline 36. A t;liaper 20 result~g trom this alternative process is shown in 
FIG. 9. As shown in FIG. 9, the retractile forces of the elastic elements 77 of the leg· 
cuff 62 act to form a pocket 120 in the second waist region 24 by raising the topsheet 
38 off of the underlying layers. This process results in a barri~ which restricts the flow 
of runny bowel movements out of the second.waist region 24 of the diaper 20. 

For any. of the embodiments descnl>ed above, the cuts 204 may also be 
continuous ftom one portion of the web to the next, as shown in FIG. 8. Although the 
diaper web is not cut into inclividual diapers until the end of the process, the web can be 
divided into separate articles for purposes of illustration. By "continuous", it is meant 

that the cut 204· begins in the first waist region 222 of a. first diaper 220 and continues 

into the second waist region 224 of the following diaper 220 in the web. In this cutting 
process, no cuts are made in the crotch region 22~ o( the articles. If the cuts 204 are 
made continuously: ftom one diaper 220 to the next, the resulting cuff area 202 will have 

. : . 

a first trailing end 232 and a second trailing end 234 at first end 222 and second ~d 
224, respectively. The cuff area 202 is then folded to fotm a barrier cuff(not shown) in 

any of the manners described above. The first and second trailing ends 232 and 234 are 

secured· to the topsheet to complete the fonnation of the barrier cuffs. One skilled in the 
art will appreciate that these first and second trailing ends 232 and 234 may be trimmed 
to any desired .length before affixing them to the topsbeet. 

While particular embodiments of the . present invention have been 
illustrated and described, i~ would be obvious to those skilled in the art that various 
other changes and mo~cations. can be made without ·departing ftom the spirit and 

scope of the invention .. It is therefore intended to cover in the appended claims all such 

. changes and modifications that are within the scope of this invention. 

What is claimed is: 

( 
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second waist region 24. The diaper web is formed as described above except that the 
topsheet 3 8 is not secured to the absorbent core 44 in· the second waist region 24 but is · 

secured at the end edges 32 and longitudinal sides 30 iz:i the second waist region 24. The 
cuff area 102 is then cut and the attached to the body of the diaper 20 in any of the 
manners described above. In this embodiment, it is preferred that the distal edges 66 of 
the resultant barrier cuffs 62 be elasticized and be directed inwardly toward the 
longitudinal centerline 36. A diaper 20 resulting ftom this alternative process is shown in · 
FIG. 9. As shown in FIG. 9, the retractile forces of the elastic elements 77 of the leg · 
cuff 62 act to fonn a pocket 120 in the second waist region 24 by raising the topsheet 
3 8 off of the underlying layers. This process results in a barrier which restricts the flow 
of runny bowel movements out of the second waist region 24 of the diaper 20. 

For any of the embodiments described above, the cuts 204 may also be 

continuous from one portion of the web to the next, as shown in FIG. 8. Although the 
diaper web is not cut into .individual diapers until the end of the process, the web can be 
divided into separate articles for purposes of illustration. By "continuous", it is meant 
that the cut 204 begins in the first waist region 222 of a first diaper 220 and continues 
into the second waist region 224 of the following diaper 220 in the web. In this cutting 
process, no cuts are made in the crotch region 226 of the articles. If the cuts 204 are 
made continuously ftom one diaper 220 to the next, the resulting cuff area 202 will have 
a first trailing end 232 and a second trailing end 234 at first end 222 and second~ 
224, respectively. The cuff area 202 is then folded to fonn a barrier cuff' (not shown) in 
any of the manners described above. The first and second trailing ends 232 and 234 are 

secured to the topsheet to complete the fonnation of the barrier cuffs. One skilled in the 
art will appreciate that these first and second trailing ends 232 and 234 may be trimmed 
to any desired length before aftixing them to the topsheet. 

While particular embodiments of the present invention have been 
illustrated and described, it would be obvious to those skilled in the art that various 
other changes and modifications can be· made without departing ftom the spirit and 

scope of the invention. It is therefore intended to cover in the appended claims all such 

changes and modifications that are within the scope of this invention. 

What is claimed is: 
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1. An absorbent article having a longitudinal centerline, a lateral centerline, 
longitudinal side edges and lateral ends defining a periphery, a first waist 
region, a second waist region, and a crotch regiOn between the first waist 
region and the second waist region, and comprising: 

a liquid pervious top sheet; 

a liquid impervious back sheet joined to the top sheet; 

an absorbent core having longitudinal side edges disposed between the top 
sheet and the back sheet; and 

a pair of longitudinally extending barrier cuft"s characterized in that each of 
.·the barrier cutrs is integrally.formed from a lateral extension of the top 

sheet arid the back sheet beyond the side edges of the absorbent core, the 
lateral extension being provided with first and second cuts defining a cuff 
area having first and second ends, the cu1f' area filrther having a tree distal 
edge, the distal edge being folded toward the longitudinal centerline, at least 
one of the ends of the cutr area being joined to one of the first waist region 
or the second waist region to form the barrier cuffs, each of the barrier cuffs 
being further provided with a spacing means adjacent the distal edge for 
spacing the barrier cutfs upwardly away &om the absorbent core in at least 
the crotch region. 

2. · The absorbent article according to claim 1 further including a pair of 
longitudinally extending gasketing cutTs integrally formed ftom the extended 
top sheet and back sheet and lying laterally outboard of the barrier cuffs in at 
least the crotch region. 

3. The absorbent article according to claim 2 wherein the barrier cuftS are formed 
of one layer of top sheet and one layer of backsheet and the gasketing cuffs are 
formed of two layers of topsheet sandwiched between two layers of backsheet. 

4. · The absorbent article according to claim 2 wherein the barrier cuftS are fqrmed 
of two layers ofbacksheet sandwiched between two layers of topsheet and the 
gasketing cutrs are formed of one layer ofbaclcsheet and one layer of topsheet. 
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S. The absorbent article according to claims any of the above claims wherein the 
absorbent article further comprises: 

In elastic waist feature in the second region;~ 

elasticized ear panels in. the second waist region having side edges which 
extend laterally beyond the side edges of the ablorbent core; 

a fastening means disposed on the waist feature for forming a closure of the 
absorbent article; and 

the distal edge of the longitudinally eXtending barrier cuffs being folded 4· 
toward the longitudinal c~terline in a C-fold, one of the ends of the cuff 

area ~ing joined to thei first waist region and the other encl of the cuff area 
being joined io the second waist region to form the barrier Cutt: 

6. The absorbent article of any oflhe above claims wherein the cuff area is divided 

into first and second longitudinal p<>rtions, ·the first longitudinal portion being 

adjacent said longitudinal side edge of the absOrbent core and the second 
longitudinal portion being adjacent the distal edge, the distal edge being folded 
away from the longitudinal centerline in a second C-fold and the first portion of 

the cuff area being joined to the second portion of the cuff area in each of the 
first and second waist regions. 

7. The absorbent article according to claims any of the above claims, wherein the 
spacing means comprises an elastic member and the gasketing cuffs further 

. . . 

include an elastic member. 

8. A method of maldng a disposable absorbent article having barrier cuffs, a first 

waist region, a second waist region, a crotch disposed between the first and 
second waiSt regions, a longitudinal centerline, and a pair o{ opposed 

longitudinal side edges, the method comprising the steps of. 

providing a web comprising a· fluid pervious topsheet, a fluid impervious 

backsheet, an absorbent. core disposed between the topsheet and the 

. backsheet, the ·ablorbent cote haVing side edges and waist edges, and a 

first elastic member disposed between the topsheet and the backsheet 
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adjaceni each side edge of the absorbent core and a second elastic 

member being located between each first elastic member and the 

absorbent core; 

fonning portions of the web into barrier ai:tfs using a method 

characterized by the steps of: 

making at least one pair of laterally opposed cuts along the side 
edges of the web, at least one of the cuts having an opened end 
·and a closed end, each pair of cuts defining a cuff area which 

extends from the closed end outwardly to the longitudinal side 

· edge of the web, the cuff area including an inner longitudinal 

portion being coterminous with the closed end of the cuts, a 
middle longitudinal portion, and an outer longitudinal portion, 
each cuff area having a body facing surface, a garment facing 

surface, a first end and a second end; 

attaching the first and second ends of the cuff area to the topsheet 

so that a barrier cuff having a distal edge which is unattached to 
the topsheet in at least the crotch region results; and 

cutting the web at longitudii1ally spaced apart locations into 
individual absorbent articles. 

9. The method according to claim 8 wherein the step of attaching the ends of the 
cuff area to the topsheet furtlier includes the steps of: 

providing a means for bonding longitudinally adjacent to either side of a 
line extending between the closed ends of the cuts in the crotch region; 

folding toward the longitudinal centerline so that the means for bonding 
attaches the inner longitudinal portion to the topsheet in at least the 

crotch region; 

making a second longitudinal fold in the middle longitudinal portion of the 

cutf area away from the longitudinal centerline; and 

attaching the ends of the cuff area to the topsheet in at least the first and 
second waist regions so that the cuff area remains unattached fonning the 
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barrier cuffs in the crotch region and so that the portion of the cuff areas 
adjacent to the longitudiDal edges of the web forms gasketing ~ffs, each 
having a distal edge. 

I 0. The method according to claim 8 wherein the step of attaching the ends of the 
cuff area to the topsheet further includes the steps of: 

providing a first means for bonding in the first and second waist regions of 
the article on either side of a·line extending between the closed ends of the 
cuts; 

·making a first fold, along a· line cotenninous with the closed ends of the ( 
cuts, toward the longitudinal ce11tertine so that the first means for bonding 
secures a portion. of the inner longitudinal portion to the topsheet in each of 
the first and second waist regions and the ~er of the inner. 
longitudinal portion remains unattached in the crotch region; 

providing a second means for bonding on the garment facing surface of the 
folded over cWf area in either the inner or middle longitudinal portions; 

providing .a third means for bonding on the topsheet adjacent to the cut 
lines in the first and second waist regions of the web; 

making a second longitudinal fold in the middle longi~dinal portion of the 
cuff area.away ftom the longitudinal centerline so ·that the second means for 
bonding attaches the cWf area to itself in the middle longitudinal portion; 
and 

attaching the .first and second· ends of the outer. longitudinal portion of the 
cuff area to the topsheet in the first and second waist regions by a third 
means for bonding to produce gasketing cuffs each having a distal edge. 

i ·.· 


