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agents or diffusion as a result of uncovering the binder. The perfume provides the functions of either masking and/or absorbing malodors

and are released via fragrance burst, and/or diffusion over time. Furthermore, perfume is released either at attachment of the article about
a wearer, at removal of the article from about a wearer and/or during sustained wear of the article about a wearer.
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A DIAPER HAVING PERFUME ZONES

FIELD OF THE INVENTION
The present invention relates to an absorbent article that has perfume zones on

the outer surface of it's backsheet. The perfume zones generally comprise a binder
having perfume release agents therein. The binder is attached to the outer surface of
the absorbent article backsheet or attached to a separate backing member. A pull-strip
covers the opposite surface of the binder, thus covering the release agents therein.
When the pull-strip is detached, the release agents provide a fragrance burst and/or a
diffuse release of perfume.

BACKGROUND OF THE INVENTION
A wide variety of fluid absorbent structures known in the art absorb body
fluids such as blood, urine, menses, and the like, and are sanitary and comfortable in

use. Disposable products of this type generally comprise fluid-permeable topsheet
material, a fluid absorbent core, and fluid-impermeable backsheet material. Various

shapes, sizes and thicknesses of such articles have been explored in an attempt to

make their use more comfortable and convenient.
Odor control in sanitary products has been under investigation for many years.
Many body fluids have an unpleasant odor, or develop such odors when in contact

with air and/or bacteria for prolonged periods.
Vanious odor-controlling agents have been disclosed in the literature. For

example, U.S. Patent No. 4,525,410, Hagiwara, et al., issued June 25, 1985, teaches
zeolite particles (doped with bactericidal cations) stably held in a fibrous web by

Incorporating some portion of meltable fibers in the web, and applying heat.
Hagiwara, et al. teaches using these compositions as the outside cover layer in
general sanitary goods.

U.S. Patent No. 2,690,415, F. A. Shuler, issued September 28, 1954, teaches
particles of odor-absorbing materials uniformly affixed at the interstices of a
permeable web by adhesive to provide an odor absorbent medium, e.g., In
catamenials. Particulate carbon, silica gel and activated alumina are noted. Shifting
and/or displacement of the particulates is avoided and the sheet is flexible.

U.S. Patent No. 5,429,628 issued on July 4, 1995 to Trinh, et al. teaches the
Incorporation of odor absorbing or fragrance releasing particles in the absorbent core

or topsheet of an absorbent article. The particles are preferably activated by the
presence of moisture from a user through the topsheet and absorbent core.




10

16

20

25

30

CA 02275184 2002-08-12

2
ABSCENTS™ (ador-control molecular sieve from Union Carbide) for
use in diapers and catamenials are specifically rioted in Union Carbide
brachure {(A. J. Gioffre 1988). The brochure indicates that Union Carbide's
market research shows potential benefits in such products. U.S. Patent Nos.
4,795,482 and 4,826,497, relate to ABSCENTS used as an odor-controliing
agent, generally, and in sanitary products, in particular.

Vi1V R & =™ INMVEDR Ol

Accardingly, the present invention provides a diaper compnsing a fiuid
pervious topsheet, a fluid impervious backsheet having an inner surface and
an outer surface. The backsheet 18 joined 1o the topsheet, and an absorbent
core is located between the topsheet and the backsheet. There is at [east one
perfume zone located on the outer surface of the backsheet. The perfume

zone comprises a binder, having release agents therein, that is attached to

the outer surface of the backsheet. Also, the perfume zone comprises a puli-

strip that is attached to the backsheet outer surface via the binder having
release agents dispersed therein. Preferably, the pull-strip substantially
covers the hinder. Also, the release agents herein are prefprably
microcapsules of one or more functions and/or types; i.€., for fragrance burst,
diffusion or majodor absorption. Preferably, the perfume release, odor
masking and/or oder absarbing functions of the release agents are not
activated unti) the pull-strip member has been released.

In another embodiment herein, a perfume zone additionally comprises
a backing member which is attached to the outer surface of the backsheet.
The hinder is then attached, i.e., coated onto the backing member having
release agents dispersed therain, and a pull-strip is attached to the backing
member with the binder therebstween.

In a preferred embadiment of the pull-sirips herein, the edges of the
pull-strip extend beyond the edges of the binder. Further, those extended pull-
strip edges are sealed to the outer surface of the backsheet and/or the
backing member such that a continuous or neary continuous seal is formed

about the binder.
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in accordance with one emiodiment of the present invention, there is
provided a diaper having a rear waist region, a front waist region opposed 10
the rear waist region and a crotch region pasitioned between the rear waist
region and the front waist region, the diaper being adapted to fit about the
lower torso of a wearer when worn for the ¢ollection of urine and solid
exudates, the diaper comprising:

a liquid pervious tapsheet;

a liquid imperviaus backsheet being joned to the topsheet, the

hacksheet having an inner surface and an outer surface;

an ahsorbent core located between the topsheet and the backsheet; at

least one perfume zone located on the outer surface of the backsheet,

the perfume zone comprising a pull-strip and a binder secudring the puli-

strip 10 the outer surface of the backsheet, the binder comprising

release agents dispersed therein for the releass of perfuma; and

a fastening system comprising a first fastening member having a pair of
fastening tabs disposed in the rear waist region of the diaper and a second
fastening member disposed in the front waist region of the diaper, the first
fastening member being attachable to the second fastening member about
the torso of the wearer to maintamn the diaper about the wearer.

The reiease agents comprise perfume selected from the group
consisting of uncomplexed cyclodextrins, volatile perfumes, fragrances,

essences, zeolites, activated carbons and mixtures thereaf.
In the invention herein, one or more pull-strnips may be detached during

at least one of three times; i.e., at attachment of a diaper about a2 wearer, at
detachment of a diaper frorn a wearer and during sustained wear of a diaper.
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BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as forming the present
Invention, it is believed that the invention will be better understood from 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:

- Figure 1 is a plan view of a disposable diaper embodiment of the present
invention having portions cut-away to reveal underlying structure. the outer surface
of the diaper facing the viewer:;

Figure 1A is a side view of one type of perfume zone described herein;

Figure 1B is a side view of the perfume zone in Figure 1A during
disengagement of the pull-strip from the perfume zone:

Figure 2 is a side view of another type of perfume zone herein showing one
type of microcapsule prior to disengagement of the pull-strip from the perfume zone;

Figure 2A is a side view of the perfume zone shown in F igure 2 at
disengagement of the pull-strip from the perfume zone:

Figure 3 is a side view of the perfume zone with two types of microcapsules
therein prior to disengagement of the pull-strip from the perfume zone;

Figure 3A is a side view of the perfume zone in Figure 3 at disengagement of
the pull-strip from the perfume zone: and

Figure 4 is a plan view of an alternative embodiment of a disposable diaper
the present invention having multiple perfume zones.

DETAILED DESCRIPTION OF THE INVENTION
As used herein, the term "diaper" refers to an absorbent article generally worn

by infants and incontinent persons that is worn about the lower torso of the wearer
which absorbs and contains body exudates, and, more specifically, refers to devices
which are placed against or in proximity to the body of the wearer. The term
"disposable” is used herein to describe absorbent articles which are not intended to
be laundered or otherwise restored or reused as an absorbent article (1.e., they are
intended to be discarded after a single use and, preferably, to be recycled, composted

or otherwise disposed of in an environmentally compatible manner). The term
"perfume” or "encapsulated agents" as used herein refers to odor absorbing and/or
masking agents which include volatile perfumes, essences, fragrances, zeolites,
activated carbon, cyclodextrins, mixtures thereof and the like which are placed in
release agents like microcapsules that are subsequently burst by mechanical shearing
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forces and/or uncovered to release the perfume as a result of diffusion. The term
‘release agent” as used herein refers to any suitable means known in the art for the
containment and release of perfume as described herein. The term "microcapsules”
or "microspheres” as used herein refers to a type of release agent and/or containment
assembly for holding and later distributing perfume. The term "perfume-filled” as
used herein refers to release agents that are at least partially filled with perfume as
defined herein. The term "fragrance burst" as used herein refers to the immediate
release of perfume resulting from bursting or uncovering release agents that contain
perfume. The term "diffuse"” or "steady-state” as used herein refers to a substantially
continuous release of perfume from a release agent. By the term "embedded" it is
meant herein the integration or securement of one material within another material.
adjacent to another material, and/or onto another material, e.g., release agents
embedded within a binder.

Preferably, the release agents for all embodiments disclosed herein are one of
several types of microcapsules disclosed herein. In the type of microcapsule that is

sheared or ruptured, at least one opening will be created on the surface of the
previously unopened microcapsule through which perfume will diffuse through one

of the mechanisms disclosed herein (e.g., fragrance burst, steady-state diffusion,
etc.). Alternatively, the microcapsule can be a porous, substantially filled-in
structure that releases perfume through one or more disclosed mechanisms as the
microcapsule is uncovered and therefore exposed to the atmosphere. By the term
"uncovered" it is meant herein that a structure, which had been previously

substantially covered and/or fully enclosed from exposure to the air by a covering
means, 1s now exposed; e.g., wherein the pull-strip member herein substantially
covers the release agents embedded within a perfume zone. Also alternatively, at
least a plurality of microcapsules herein absorb odors in addition to or rather than
emitting perfume via the mechanisms disclosed herein such as in a fragrance burst.
Figure 1 is a plan view of the diaper 20 of the present invention in its flat-
out, uncontracted state (1.e., with 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 faces away from the wearer,
the outer surface 52, facing the viewer. As shown in F 1gure 1, the diaper 20
comprises a containment assembly 22 preferably comprising a liquid pervious
topsheet 24, a liquid impervious backsheet 26 joined to the topsheet 24, and an
absorbent core 28 positioned between the topsheet 24 and the backsheet 26. The
diaper preferably further comprises elasticized leg cuffs 30; elasticized waistbands
32; a fastening system 40 comprising a pair of first fastening members 42 and a
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second fastening member 41.

The diaper 20 is shown in Figure 1 to have an outer surface 52 (facing the
viewer in Figure 1), an inner surface 50 (not shown) opposed to the outer surface 52,
a front waist region 54, a rear waist region 56 longitudinally opposed to the front
waist region 54, a crotch region 58 positioned between the front waist region 54 and
the rear waist region 56, and a periphery which is defined by the outer perimeter or
edges of the diaper 20 in which the longitudinal edges are designated 60 and the end
edges are designated 62. The inner surface 50 of the diaper 20 comprises that
portion of the diaper 20 which faces toward the wearer's body during use (i.e., the
inner surface 50 is generally formed by at least a portion of the topsheet 24 and other
components joined to the topsheet 24). The outer surface 52 of the diaper 20
compnses that portion of the diaper 20 which faces away from the wearer's body
during use (i.e., the outer surface 52 is generally formed by at least a portion of the
backsheet 26 and other components joined to the backsheet 26). As used herein, the
term "joined" encompasses configurations whereby an element is directly secured to
the other element by affixing 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 turn are affixed to the other
element. The front waist region 54 and the rear waist region 56 extend from the end
edges 62 of the periphery to the crotch region 58.

The diaper 20 also has two centerlines, a longitudinal centerline 100 and a
transverse centerline 102. The term "longitudinal”, as used herein, refers to a line,
axis, or direction in the plane of the diaper 20 that is generally aligned with (e.g.,

"lateral", as used herein, are interchangeable and refer to a line, axis or direction
which lies within the plane of the diaper that is generally perpendicular to the
longitudinal direction (which divides the wearer into front and back body halves.)
The containment assembly 22 of the diaper 20 is shown in Figure 1 as
comprising the main body (chassis) of the diaper 20. The containment assembly 22
comprises at least an absorbent core 28 and preferably an outer covering layer
comprising the topsheet 24 and the backsheet 26. When the absorbent article
comprises a separate holder and a liner, the containment assembly 22 generally
comprises the holder and the liner (i.e., the containment assembly 22 comprises one
or more layers of material to define the holder while the liner comprises an

absorbent composite such as a topsheet, a backsheet, and an absorbent core.) For
unitary absorbent articles, the containment assembly 22 comprises the main structure
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of the diaper with other fearures added 10 form the composite diaper stycture  Thus.
the cantainment assembly 22 for the diaper 20 generaliy compnises the opsheet 25
the backsheer 26. and the absorbent core 28.

Figure ] shows a preferred embodiment of the containment assembly 22 in
which the 1opsheer 24 and the backshect 26 have iengin and width dimensions
- gencrally larger than those of the absorbent corc 2X. The wopsheer 24 and the
backsheet 26 extend beyond the edges of the absorbent core 28 10 thereby form the
periphery of the diaper 20. While the topsheer 24, the backsheer 26, and the
ahsorbent core 28 may be assembied in a varicry of well known configurations,
prefetred diaper configurations are described generally in U.S. Patent No. 3,860,003
entitled "Conmacuble Side Portions for Disposabie Diaper” which issued to Kenneth
B. Bucll on January 14, 1975; and U.S. Patent No. 5,151,092 enutled "Absorbent
Ardcle With Dynamic Elastic Waist Feature Having A Predisposed Resiient
Flexural Hinge", which issued o Kenneth B. Buell, ex al. on September 29, 1992.

In a preferred embodiment, Figs. 1A and 1B show that the microcapsule
containing binder 82 is anached directly 1w the outer surface 52 or garment surface
of the backsheer 26. The pull-swip 80 is laid directly over the binder 82 and is
antached therero. The pull-smip 82 will preferably fully cover the binder 82. In a2
preferred appiication of all of the embodiments disclosed herein, the pull-stip 80
will not only fully cover the binder &2 but also will have edges that cxtend beyond
the edges of e binder 82. The exiended edges of the puli-stnp 80 will preferably
be armached directly to the opposed surface of either the outer backshest surface 52
(see Figs. 1A and 1B) or the backing member 88 (see Figs. 2A apd 2B), thus
forming a coptinuous or semi-continuous seal about the engure binder 82. This
preferred sealing sevves 10 reswict the release of any one of the perfumes disclosed
herein and 1o proteet the binder 82 and microcapsuies 70 from owrside substances.
e.g., water, dist, and to provide the grearest possible perfume release ar the uscr's
discration. In ope embadiment, the extendsd edges of the pull-swrip 80 are anached
10 the backsheet ower surface 52 or backing member 88 by an adhesive. In another
example of the above anachment, a vacuum seal 18 formed using the exiended cdges
of the pull-swip 80 to seal the binder 82.

In another aliernanive embodiment, Figures 2 and 2A disclose In part a
perfume zone 85 compnsing a backing member 88 artached directly to the outer
surface S2 of the backshest 26. That is, the backing member 83 1s an independent
member anached directly 1o the backsheet outer surface 52 thar is preferably nort
rernovable upon separation of the pull-smp 80 from the binder 82. Additionally, ihe

Y M .l‘..1“““1““‘“)(3“‘"““‘%,‘“ mm‘r*mmah‘m"&“m-nl U ' ' '
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perfume zone 85 comprises a micro-encapsulated binder 82 that is attached to the
backing member surface and attached to a pull-strip 80 on the opposite surface. By

the term "micro-encapsulated”, it is meant herein that the binder comprises a
plurality of microcapsules therein. The binder 82 is secured to the perfume surface
90 and attaches the pull-strip 80 to the backing member 88. The binder 82
preferably substantially comprises a plurality of release agents 65, preferably being
microcapsules 70, that are activated upon release of the pull-strip 80 from the
perfume zone 85. By activated it is meant herein that release agents 65 are sheared
to release perfume and/or uncovered to release perfume by any one of the
mechanisms discussed herein (e.g., by fragrance burst).

The invention herein comprises two methods by which malodors can be at
least partially subdued. They are odor masking and odor absorbing. Two
mechanisms which provide odor masking are perfume release through a fragrance
burst or perfume diffusion over time. When perfume is released by either of these
two methods, malodors tend to be masked by perfume of greater Intensity. The
intensity or strength of the perfume forms no part of the invention but is increased or
decreased at the discretion of a manufacturer. In contrast, odor absorbers such as
cyclodextrin or activated carbon serve to lock malodors into their molecular
structures in such fashion that the malodor molecules go undetected by most (if not
all) human olfactory senses.

Figures 1A, 1B, 2 and 2A illustrate schematically one mechanism believed to
be the operative one in insuring that a controlled amount of perfume 95 is released
from the release agents 65. Referring to the unpeeled portion 103 of the pull-strip
80, it can be seen that a portion of at least some of the microcapsules 70 are at least
partially embedded within a non-sticky binder 82. By "non-sticky"” binder, it is
meant herein that the binder, while causing release agents 65 (e.g., mlcrocapsules
70) to be embedded therein, will substantially not stick to other surfaces such as a
wearer's clothing or body when the pull-strip 80 has been released prior to or during
wear of a diaper. Specifically, when a diaperer detaches pull-strip 80 and thus
uncovers the perfume zone 85 having an exposed non-sticky binder 82 thereon, that
binder 82 will not stick to any clothing that is worn adjacent to or over the diaper.
Reterring now to the peeled portion 102 of the pull-strip 80, it can be seen that the
effects of peeling the pull-strip 80 produces a shear force across the tops of the
microcapsules 70 that facilitates their rupture, thus releasing the perfume 95
contained therein.

Note, Figures 1A and 1B disclose the binder 82 being attached directly to the
outer surface 52 of the backsheet 26. This is a preferred embodiment. Conversely,
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Figures 2 - 3A show the binder 82 being attached to a backing member 88. The
backing member 88 is an independent member that is attached to the outer surface
52 of the backsheet 26.

Those factors which control the number of microcapsules 70 ruptured and
hence the quantity of perfume 95 released are entirely within the control of the
manufacturer's discretion through manipulation of such parameters as microcapsule
size and wall thickness, type of binder used, quantity of binder used, the amount and
type of perfume used, rupture strength of the microcapsules, the number and
distribution of the microcapsules, adhesive strength of a binder relative to the
rupture strength of the microcapsules, and other such factors that may affect
microcapsule rupture. In one example, it is believed that both the force required to
detach a pull-strip 80 from a binder 82 should be greater than the force required to
rupture a microcapsule embedded within a binder 82. If this condition is met,
microcapsules at least partially embedded within the perfume zone 85 by a binder 82
will rupture due to shearing of their outer surfaces. In another example,
microcapsules 70 sized at 50 microns or above should readily burst upon separation
of the pull-strip 80 from the perfume zone 85 because of increased effects upon
adhesive and cohesive properties of a binder 82 in contact with the microcapsules

70.
A binder 82 will preferably form a bond to the surface 90 of the perfume

zone 85. In one embodiment, the binder will also have microcapsules 70 that are at
least partially embedded therein. A pull-strip 80, preferably comprising
polyethylene, polypropylene, a nonwoven, and/or a cellulosic material (these are
also suitable materials for the backing member 88), will preferably substantially
cover the perfume zone 85. The pull-strip 80 will lay on the side of the binder that is
opposite to the surface of the perfume zone 85. The pull-strip 80 will form a bond
with the binder 82 such that when the pull-strip is detached, i.e., pulled from the
perfume zone 85, microcapsules 70 will rupture, thus providing a fragrance burst.
While not wishing to be bound by any particular theory, it is believed that the
detachment of the pull-strip 80 shears the rupturable microcapsules 70 at
disengagement of the pull-strip from the perfume zone 85, thus releasing their
perfume immediately. It is most desirable to have a binder, the absolute cohesive
strength of which is less than its adhesive strength to the surface of the perfume zone
835.

In another embodiment herein, the binder 82 at least partially comprises

release agents 65 that diffusely release perfume over time, e.g., odor absorbers. As
in the previous embodiment, the pull-strip 80 is detached from the binder 82, thus
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uncovering the release agents 65 therein to exposure to the atmosphere. These types
of diffuse release agents may be combined with the shearable/rupturable type of
release agents to provide both a fragrance burst and time diffuse release of perfume.
A binder 82 bearing microcapsules 70 can be coated onto a portion of the
adhering surface of the perfume zone 85. This binder is preferably the sole bonding
material between the pull-strip 80, release agents 65 and perfume surface 90. If any
effective amount of adhesive is present in the areas where microcapsules 70 are
deposited with the intention of having them removable and not rupture due to
- separation of the pull-strip 80 from the perfume zone 85, it is then preferable that the
cohesive strength of that adhesive be lower than the rupture strength of the
microcapsules 70.

Figures 3 and 3A illustrate schematically a similar mechanism as in Figs. 2
and 2A believed to be the operative one in insuring that microcapsules 72 which
either diffuse perfume over time or microcapsules 74 which release substances that
can absorb malodors are activated. As in Figs. 2 and 2A, the pull-strip 80 is released
from the perfume zone 85, thus uncovering the microcapsules 72 and 74.
Microcapsules 72 and 74 are shown here together for simplicity, however,
embodiments can comprise any combination of the microcapsule types disclosed
herein for any sort of multi-functional purpose; €.g., one embodiment may comprise
all three microcapsule types (70, 72 & 74) or may comprise any combination of two
types, or only one type. This preference is at the discretion of the manufacturer.

Figure 4 discloses an alternative embodiment in which a plurality of perfume
zones 85 may be applied to the outer surface 52 of the backsheet 26 of a diaper 20.
There 1s no fixed number as to how many perfume zones may be applied to a part of
the backsheet outer surface 52. The number of perfume zones 85 assigned is entirely
within the purview of the manufacturer. A perfume zone 85 may be of any shape

and configuration as deemed desirable by a manufacturer. Also, the size of a
perfume zone is not fixed but is within the design limitations of a manufacturer. Of

course, all sizes, numbers and configurations herein should be compatible and within
the limits of the function and size of a diaper.

Referring again to Figure 1, the diaper 20 also comprises a fastening system
40 having first fastening members 42 preferably comprising fastening tabs and a
second fastening member 41 that can attach to one-another to form a side closure
which maintains the front waist region 54 and the rear waist region 56 in an
overlapping configuration such that lateral tensions are maintained around the

circumference of the diaper to maintain the diaper on the wearer. Exemplary
fastening systems are disclosed in U.S. Patent No. 4,846,815 entitled "Disposable
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Dlaper Havmg An improved Fasterung Device™ 1ssueq 10 SEnpps on July 11, 1986
U.S. Patent No. +4.894.060 enutled "Disposable Diaper With lmproved Hoow
Fasiener Pormuon” issued to INestegard on Januarvy (6. 1990, LS. Paremt No
3.946,527 enuiled "Pressure-Sensiuve Adhesjve Fastener And Mertpod of Making
Same" issued to Batrell on August 7, 1990; U.S. Paient Nao. 3.838.594 enuued
“Tape Fasiening Sysiem for Disposable Dhaper” issued to Busll on November 19.
1974; U.S. Paient No. 4,662.875 entided "Absorbent Amicie” issued to Hirotsu er al.
on May 3, 1987; and U.S. Paient No. 5,151,092.

Examples of swirable adhesive mape @b fastening sysiems are disclosed m
15.S. Parent No. 3.848.554 1ssued 10 Buell on November 19, 1974; and U.S. Patent
No. 4,662,875 issued to Hirorsu and Rabertson on May 5. 1987,

- * rxamples of other closwre systems, including
mechanical closure sysiems, uscful in the present mnvenuon, are disclosed in U.S.
Parent No. 4.869,724 issued w Scripps on Seprember 26, 1989; U.S. Parent No
4.848.815 issued to Scripps on July 11, 1989; and the two-poimt fastening System
\escribed in U.S. Patent No. 5,242,436 issued o Weil, Buell, Clear, and Falcone on
- Septemnber 7, 1993. , . When a
rwo-point fastening syswm is used, the waist closute members of the waist closwre
sysiemn arc preferably longitudinally aligned with the extensible front waist feange
42 and laerally aligned with the elastc swands of the exicnsible leg cud 30 1w
provide an effective closure about both the egs and the waist As shown throughout
the disclosure, the diaper 20 may be provided with a pair of fasiening 1abs 42 that
allow the side panels w be first joined together. The diaperer then brings the
containment assembly 22 befween the legs of the wearer and joins the assemnbly 22

10 the outer layer of the waist feanwre. Such s configuration and securing merhod Is
more fully described in Umted States Stanutory invention Registration No. H1440,

The fasening system can comprise any atachment means kpown in the an
including pressure seusitive adhesives, cohesive marenals, mechamcal fasteners
such as hook and loop type fastenars, or any combinaton of these or any other
antachment means known in the art.  Exempiary adhesive 1ape tab fastening systems
are disclosed in U.S. Patent No. 3,848,594 entiled "Tape Fasieing Sysiem for
Disposabi. Diaper™ issued w0 Bucll on Novemnber 19, 1974; and U.S. Patent No.
4.662.875 entvled "Absorbent Arucie” issued to Hirotsu and Robertson on May 3,
1987. Excmplary fasteming Sysiems comphsing mechanical fasteming components
are described in U.S. Patemt No. 5.058.247 enuued "Mechanical Faswming Prong”
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issued 1o Thomas October 22. 1991 U5, Patent No. 4.869,724 ennued "Mecharucal
Fasteming Systems With Adhesive Tape Disposal Means For Disposal of Absorbent
Articles” 15sued 1o Senpps on September 26. 1989; and U.S. Paret No. 4.846 813
enutied “Disposable Diaper Having an Improved Fastemung Device” issued 10
Scnpps on July 11. 1989. An example of a fasterung system having combinarion
mechanical/adhesive fasteners is described 1in U.S. Patenr No. 4,946.527 enuiled
“Pressure-Sensitive Adhesive Fastener and Merhod of Making Same” issued 10
Banrell on August 7, 1990,

As discussed, one embodiment of the present invenrion compnses 8 hook
fastening material preferably compnising a base and 3 plurality of engaging elemenis
extending from the base. The hook fasvening material is intended 10 engage fibrous
elements of a loop fastenung marerial so as 1o provide 8 secure fastening device.
Thus, the hook fastaning malerial may be masufacured from a wide range of
materials. Further, the engaging slements may have any shape such as hooks, "T's",
“mushrooms” or apy other shape as are well known in the art.  Suitable marerials
include nylon, polyeser, polypropylene, or any combination of these materials.
Fxampiles of preferred hook fastening marerials are available from Apiix of
Charlone, NC under the wade designarion 960, 957 and 942. Orther preferred hook
fastening materials are available from the Minnssota Mining and Manufacruring
Company of St Paul, Minnesota under the wade designations CS200, CS300, MC5
and MC6. Another preferred hook fastening maicrial is described in U.S. Patent No.
5058247 enrtied "Mechanical Fastening Prong™ issued 1o Thomas Ociober 22,
1991,

The second fasenming member preferably comprises a fastening clement
engageable with the hook member. Thus, the second fastening member may be
manufacnm from & wide mnge of materials and configuranons cwablc of securely

comprise identical complementary clements or distmct compiememary clemenys. As
used hamn. the term "identical complemenary elements” is used w0 define

Parent No. 4,322,875 enttied "Two Strip Marerials Used For Forming Fastieners”

issued on Apri! 16, 1982 and Kellenberger et al. U.S. Patent No. 4,701,179 enuitied
"F’xgd Pganon FW F ) 4 Duposnblt: Abhsarbent Gmm 1ssued on October

20. 1987. The term "distinct complementary eiements” is used herein w designaie a
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systemn wherein the hook member s different from the second fastening memoper but
1S engageable therewath,

in one preferred embodiment. the second 1asterung component compnses a
plurality of fiber clements, such as a loop fastening maienal, that engage the
enegaging elements of the hook component. The loop fastening matenal may be
manufactured from a wide range of matenals 10 provide fiber elements, preferably
being loops. Suimable marerials includeé woven materials, nonwovens, nylons,
polyesters, polypropyienes, or any combinanon of these matenals. One suiabie
loop fasteping matenial is @ nonwoven available from Minnesora Mining and
Manufacturing Company, St. Paul, Minnesota under the wade designation EBL. A
preferred loop fastenung matenal comprises a number of shaped engaging clements
projecung fom @ woven backing such as the commerqally available marenal
designated Guilford 18904 available from Guilford Mills of Greensbaro, NC. Other
suitable loop components are available from the Minnesowa Mining and |
Manufacturing Company of St. Paul, Minnesotw under the wade designauon EBL.
An inexpensive loop fasiening material and a2 method of making the same 18
described in U.S. Parent No. 5,032,122, entitled "Loop Fastening Matenal For
Fastening Device and Method of Making Same” issued 1o Noel et al,, July 16, 1991.

Another suitable loop

marerial is described in UU.S. Pament No. 5,326,612 enntled "Nonwoven Female
Componemt for Refastenable Fastening Device and Method of Making the Same”
issued 10 David J.K. Goulait on July 5, 1994, which is hereby incorporated by
reference herein.  Yeu other suitable second fastening components are descnibed 1n
[J.S. Patent No. 5,647,864 cntitled "Nonwoven

Female Component For Refastenable Fastening Device and Method of Making the

Same" filed Junc 6, 1994 in the names of Pamick Jay Allen et al.; U.S. Paremt
No. 5,595,567 entitled "Nonwoven Female Component For

Refasienable Fastening Device” filed August 9, 1994 mn the names of Willic F. King
Refasienable Faswening Device” filed January 18, 1995 in the names of Carl L.

Bergman et al.

The fastening ciemenis may be disposed on either the outer surface 52 or the
inner surface 50 of the diaper 20. In a preferred embodiment, however, the tasicrung
eicmcntsarcdisposedonthcdiapcrlﬂmchthatmcfasmxersdonmtrdmem
wearer's skin. In addidon, the fastening elements may cither be 3 discrete separale
element affixed to the diaper 20 or a unitary piece of material that is neither divided
anr discontinuous with an element of the diaper 20 such as the wpshest 24 or the

vt e L 6T [0 M R L S TR R KRR L 1S SRR TN 4 ® e D e



CA 02275184 1999-06-11

WO 98/25562 PCT/US97/21878
13

backsheet 26. While the fastening elements can assume varying sizes and shapes,
they preferably comprise one or more separate patches of material joined to the
diaper 20 to allow for the best fit for a broad range of wearers.

The topsheet 24 is positioned adjacent the body surface of the absorbent core
28 and 1s preferably joined thereto and to the backsheet 26 by attachment means (not
shown) such as those well known in the art. Suitable attachment means are
described with respect to joining the backsheet 26 to the absorbent core 28. As used
herein, the term "joined" encompasses configurations whereby a first element is
directly secured to a second element by atfixing the first element directly to the
second element, and configurations whereby the first element is indirectly secured to
the second element by affixing the first element to an intermediate member(s) which
In turn is affixed to the second element. In a preferred embodiment of the present
invention, the topsheet 24 and the backsheet 26 are joined directly to each other in
the diaper periphery and are indirectly joined together by directly joining them to the
absorbent core 28 by attachment means (not shown).

The topsheet 24 is compliant, soft feeling, and non-irritating to the wearer's
skin. Further, the topsheet 24 is liquid pervious permitting liquids (e.g., menses
and/or urine) to readily penetrate through its thickness. A suitable topsheet 24 may
be manufactured from a wide range of materials such as woven and nonwoven
materials; polymeric materials such as apertured formed thermoplastic films,
apertured plastic films, and hydroformed thermoplastic films; porous foams:
reticulated foams; reticulated thermoplastic films: and thermoplastic scrims.
Suitable woven and nonwoven materials can be comprised of natural fibers (e.g.,
wood or cotton fibers), synthetic fibers (e.g., polymeric fibers such as polyester,
polypropylene, or polyethylene fibers) or from a combination of natural and
synthetic fibers.

There are a number of manufacturing techniques which may be used to
manufacture the topsheet 24. For example, the topsheet 24 may be a nonwoven web
of fibers. When the topsheet comprises a nonwoven web, the web may be
spunbonded, carded, wet-laid, meltblown, hydroentangled, combinations of the
above, or the like. A preferred topsheet is carded and thermally bonded by means

well known to those skilled in the fabrics art. A preferred topsheet comprises staple
length polypropylene fibers having a denier of about 2.2. As used herein, the term
"staple length fibers" refers to those fibers having a length of at least about 15.9 mm
(0.625 inches). Preferably, the topsheet has a basis weight from about 18 to about
25 grams per square meter. A suitable topsheet is manufactured by Veratec, Inc., a
Division of International Paper Company, of Walpole, Massachusetts under the
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desjgnation P-8

The backshes=t 26 is positioned adjacent the garment surface of the absorbent
care 28 and s preferably joimned therew by amachment means (not shown) such as
those well known in the an. For example, the backsheer 26 may be secured (0 the
absorben! core 28 by a unifonmn connnuous iayer of adhesive, a2 panemed Javer of
adhesive, or an array of separate lines, spirals, or spors of adhesive. Adhesives
which have been found to be sausfacrory are manufactured by H. B. Fuller Company
of St. Paul, Minnesowa and markewed as HL.-1258. The anachment means will
preferably comprise an open pausm nerwork of filaments of adhesive as is disclosed
in U.S. Paient No. 4,573.986 enutied "Disposable Wasie-Conainment Garment”,
which issued to Minerola and Tucker on March 4, 1986.

An exemplary anachmen: means of an open pahern network of

filaments compnses several lines of adhesive filaments swirled into a spral papemn
such as is illuswated by the apparans and methods shown in U.S. Parent No.
3,911,173 issued 10 Sprague, Jr. on October 7, 1975; U.S. Pateut No. 4,785,996
issued o Ziecksr, e1 al. on November 22, 1978; and U.S. Paiemt No. 4,842,666
issued to Werenicz on June 27, 1989,
' Ahltcmnanvely, the anachment means may comprisc hear bonds,
pressure bonds, heat/presaure bonds, uirasonic bonds, dynamic mechanical bonds.
or any other suitable amachment means or combinatons of these anachment means
as are known in the arn.

The backsheet 26 is impervious 1o liquids (e.g.. wwine) 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 wo matenals
which are cormpliant and will readily conform to the general shape and contours of
the human body. The backsheet 26 prevents the exudates absorbed and contained in
the absorbent core 28 from wening armicles which conuact the diaper 20 such as
bedsheets and undergarmenis. The backsbeer 26 may thus compnsé 3 woven or
nopwoven material, polymeric films such as thermopiastic films of polyethyiene or
polypropylene, or composite materials such as a film-coated nonwoven matenal.
Preferably, the backsheet is a thermoplastic film having a thickness of from abour
0.012 mm (0.5 mil) w about 0.05] mm (2.0 miis). The backsheer prcierably
comprises a polyerhylene blend film of abpout 0.025 mm (1.0 mil) as is manufactured
by Tredegar Corporation of Terre Hawte, IN and marketed as PR863.

The absorbent core 28 may be any absorbent means which is capable of
absorbing and rewining liquids such as unne and other ceriain body exudaes. The
absorbent core 28 has a garmemx surface, a body surface, side edges, and waist edges.
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The absorbent core 28 may pe manufactured 1n 2 wide vanety of 51225 and snapes
(e.g.. rectangular. hourgiass. "T"-shaped. asymmetne. etc ) and from a wide vanen
of liquid-absorpent materials commonly used n disposable diapers and otner
absorpent arucles such as compunuied woaod pulp which is generally reterred 1o as
airfell Exampics of other suitable absorbent martenals mnclude creped celiulose
wadding, meliblown polymers inciuding coform. cross-linked celiujose fipers. nssue
including vissue wraps and tissue laminaies, ahsorbent foams, absorbent spanges.
superabsorbemt poiymers, absorbent gelling matenals, or any equivalent material or
combinatons of materials. The configuration and construction of the adbsorbent care
may also be vaned (e.g., the absorbent core may have varying caliper zones. a
hydrophilic gradient, a superabsarbent gradient, or lower average density and lower
average basis weight acquisinon zones; or may compnse one Or mOre jaycrs or
strucnures).  The total absorbent capacity of the absorbem core 28 should. however,
be compatible with the design loading and the intended use of the diaper 20.
Further. the size and absorben: capacity of the absorbent core 28 may be vaned 10
accommodate wearers ranging from infants through adulis. Figure | shows-a
preferred embodiment of the diaper 20 having a rectangular-shaped absorbent core.

An absarbent swucture useful as the absorbent core 28§ of the present
invention that has achieved wide acceptance and commercial suFcess 15 described m
U.S. Parent No. 4,610,678 enutled "High-Density Absorben: Structures” igsued 10
Weisman and Goldman on September 9, 1986. U.S. Patent No. 4.673.402 enntled
~ Absorbent Articles With Dual-Layercd Cores” issued 10 Weisman, Houghton, and
Gellert on June 16, 1987; U.S. Patemt No. 4,888,231 enuticd "Absorpent Core
Having A Dusung Layer’ issued 10 Angstadt on December 19, 1989; U.S. Pawent
No. 5.147.345 emtted “High Efficiency Absorbent Armicles For incontinence
Management”, issued o Young, LaVon & Taylor on Seprember 15, 1992; US,
Patent No. 5,102,597 ennticd "Porous, Absorbent, Polymeric Macrosmucmures and
Methads Of Making the Same", issued 10 Roe, Lahrman and Herg on Apnl 7, 1992;
and U.S. Patent No. 4,834,735, entitled "High Density Absorbent Members Having
L owey Density and Lower Basis Weight Acquisition Zones”, 135ued 10 Alsmany and
Berg on May 30, 1989; aiso describe absorbemt stucwares that are useful in the
present invention. The absorbent core 28 is preferably the dusl-layer absorbent
srructure described in U S. Patent No. 5,234,423 enutled "Absorbent Ardcle Win
Elastic Waist Feature and Enhanced Absorbency”, issued 10 Alemany and Clear on
August 10, 1993.

In a preferred embodiment of the present invenuon, an acquisition layer(s)
may be positioned between the topsheet 24 and the absorbem ¢ore 28 and jomned 0
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the absorbent core 28. The acquisiuon laver may serve several funcnons inciuding
improving wicking of exudates over and into the absorpent core. There are severa)
reasons why the improved wicking of exudares is imporant, mcluding providing a
moare even dismibution of the exudawes throughout the absorbem core 28 and
allowing the absorbent squcture (o be made relanvely tun. The wicking referted 1o
herein may encompass the transporzation of hiquids In one, rwo or all direcuons (i.e.,
in the x-y plane and/or in the z-direction). The acquisition layer may be comprised
of several different materials including nonwoven or woven webs of synthegc fibers
meluding polyesier, polypropylene. or polysthyiene; namiral fibers mcluding cotton
or cellulose; blends of such fibers; or any equivalent mawernials or compinanons of
marerials. Exampies of absorbent structures disclosed herem having an acquisition

\ayer and a topshees are more fully described in U.S. Patsnt No. 4,950,264 issusd to
Osbomm. 11l and U-S. Patent No. 6,103,953 "Absorbent Article -

Having Fused Layers”, filed October 7, 1992, in the names of Cree, et al.

In a preferred embodiment,
the acquisiton layer may be joined with the ropsheet 24 and separaie from the
inserted absorbent material or absorbent core 28 by any of the convennonal means
for joining webs together, most preferably by fusion bonds as is more fully described
in the above-referenced Cree application.

The diaper 20 preferably firther comprises exiensible leg cuffs 30 for
providing improved comainment ot liquids and other body exudates. Each
extensible leg cuff 30 may comprise scveral different embodiments for reducing the
leakage of body exudatas in the leg regions. (The leg cuff can be and is somenmes
also referred 1o as leg bands, ieg flaps, barier cuffs, or clasuc cuffs.) U.S. Palant
No. 3.860.003 entitled "Contractable Side Portions For 2 Disposable Diaper” 1ssued
1o Buell on January 14. 1975, describes a disposable diaper which provides a
conmactible leg opening having a leg flap and one or more elastic members (0
provide an elasticized leg cuff (gaskeung cuff). U.S. Pawnt No. 4,909,803 entitled
"Disposable Absorbent Article Having Flasucized Flaps" issued o0 Aziz & Blancy
on March 20, 1990, describes a disposable diaper having "stand-up” clasncized flaps
(bagrier cuffs) o improve the conminment of the leg regions. U.S. Parent No.
4.695.278 entitied "Absorbent Arucie Having Dual Cuffs™ issued 1o Lawson on
September 22, 1987, descnibes a disposable diaper having dual cuffs including a
gasketing cuff and a barrier cuff.  U.S. Parent No. 4,704,115 entitled "Ihspasable
Waist Comainment Garment" issued to Buell on Novernber 3. 1987, discloses a
disposable diaper or inconnnent garment haviag side-edge-lcakage-guard guners
configured 10 contain free liquids withun the garment. 1.S. Parent No. 5,032,120
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entitled "Disposable Absorbent Arucle Having Improved Leg Cuffs" issued 1o
rreeiand & Allen on July 16. 1991, discloseés an absorbent arucle naving leg cutts
naving a relauvely low ulumaie conact force at relauvely high ¢longation's
accompiished. for example, by low contact force differenuial marenal. U.S. Patent
No. 5.087.333 enutied "Absorbent Arucie Having Inflecied Bamer Cuffs" 1ssued to
Sims on February 11, 1992, discloses an absarbent arucle having inflected barmer
cuffs with the distal edge positionad owuthoard of the proximal edge in one waist
region and inboard in the other 10 provide bener fit abowx the hups/buriocks.

The diaper 20 further comprises cxtensible waist fearures that provide
improved fit and comainment. The cxiensible waist features ar least extend
longitudinally ourwardly from the containment assembly 22, preferably a respecrive
waist edge of the absorbent core 28, and gencrally form at least a porvion of the end
edge of the diaper 20. While a disposable diaper of the present invention 1s
constructed with an exiensible waist fearure disposed in cach waist region (an elastic
waist feature 32), the diseussion will focus om diapers having different
configurations for each extensible waist feamre. At a nunimum, it is preferred that
the diaper at Jeast have one of the extensible waist features conswucted accarding 1o
the presens invention, more preferably ar least the elasue waist feanure 32. The waist
feanures can be consmucted as a separate element joined to the containment assembly
22 or as an extension of other elements of the diaper (1.¢., uniary). The waist
feanures will be described with respect w0 preferred embodiments in which certain
pornons or panels comprise an exiension of other elements of the diaper such as the
backsheer 26, the topsheer 24, or both, and other poruons or panels comprise a
separate element joined 10 Other portons or paneis of the waist fearure or other
panels of the diaper.

As used hereip, the rerm “cyclodexmn” includes any of the known
cyclodextrins such as unsubstinsed cyclodexwins contamung from six o twelve
glucose wmits, especislly, alpha-, beta-, and gamma-cyclodexwins, and/or their
derivarives, and/or mixmres thereof. The alpha-cyclodexmn consists of 6, the beta-
cyclodextrin 7, and the gamma-cyclodexmn 8 ghuicose units artanged 1 2 dom-
shaped ning. The specific coupling and conformation of the glucose unis give the
syclodexins 3 rigid, conical moiecular sgucrire with hollow interior of a specific
volume. The "lining” of the inwmal cavity is formed by hydrogen awoms and
glycosidic bridging oXygem aioms, therefore this surface is fairly hydrophobic.
These cavities can be filled with all or 2 portion of an orgame molecule with suilable
size 10 form an "inclusion compiex.” Alpha-, beta-, and gamma-cyclodexmins can
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bé obtained from. among others. Amencan Maize-Producis Company {Amaizol.
Hammond. Indiana.

Cyclodextnn denvanves are disclosed 1p US Pawent Nos: 3.426.011.
Parmerter et al.. issued Feb. 4. 1969, 3,453257 5.433238. 5.453.259. and
3.453.260. all in the names of Parmernear, et al,, and all also issued July 1. 1969:
3.459,731, Gramera, et al , 1ssued Aug. 5, 1960; 3,553,191, Parmerer, er al., 1ssued
Jan. 3. 1971, 3,565,887, Parmerter, et al., issued Feb. 23, 1971 4,535,152, Szejtii. ot
al., issued Aug. 13, 1985; 4,616,008, Hira, e1 al., 1ssued Oct. 7, 1986; 4,638,038
Brandtr et al., issued Jan. 20, 1987; 4,746,734, Tsuchuyama, et al., 1ssued May 24,
1988: and 4,678,598, Ogino, et al., 1ssued Jul. 7, 1987,

Y xamples of cyclodexmn denivatives suitable for
use herein 2are methyl-bera-cyclodexmin, hydroxyethyl-bema-cyclodexyrin, and
hydroxypropyl-beta-cyclodexwin of different degrees of subsunmon (D.3.),
available from Amaizo; Wacker Chemicals (USA), Inc; and Aldnch Chermical
Company. Water-soluble derivatives are also lughly desirable.

The compositions and aricles of this invention optionally contain, in addinion
10 uncomplexed, small particle size cyclodextrins, an effective, 1.e., odor-conmolling,
amount of various additonal adjunct odor-conmolling materials. Incorporaung
adjunct odot-conmolling marerials will cnhance cyciodsxinn’s capacity for con-
wolling adors, as well as the range of odor types being congolied. Such marenals
include, for exampic, zeolites, activated carbon, kieseigulw, and warer-soluble
aptibacterial compounds, such as ceryl pyridiniumn chlonide, zinc chloride, copper
salts, copper ioms, chlorhexidine, quatemary ammonium compounds, chelaung
agents, parabens, chitin, pH buffered marenals, and the hke Especially preferred is
seolite material having "intermediate” silicate/aluminaie ranos.

A wide variery of inmedi_r;a.t‘: zeolites suiwable for use heroin are
comnmercially available as VALFCR CP301-68, VALFOR 300-63, VALFOR
CP300-35 and VALFOR €P300-56, from PQ Corporation. and the CBV100 sencs
(other than Mordenite, as noted below) ot zcolites from Conteka.

In the event the zeolites herein are optionally 10 be used copjuncrion with
the activaled carbonm, it is preferrcd (for visually aesthetic purposes) 1o coar e
carbon with the zeolite using a binder.

Other odor-conwolling agents include kieseiguhr, and water-soluble
antibacterial compounds, such as cetyl pyridinium chlonde, zinc chloride, copper
salts, copper ions, chlorhexidine, qualernary ammonium compounds, chelaung
agents, parabens, chitn, pH buftered materials, and the lixe.

The encapsulated agents ingredicnts and composinons, 1.e., perfumes, of s
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INvVenlLon are the convenuonal onés Known in the art. Selecuon of any encapsulaiea
agenls component. Or amount of encapsulared agents. 1S based on funcuonal and
aestheuc considerations Preierred encapsujared agents components useful in the
present mnvention are the highly volatile, and the moderately volatile encapsulated
agents mgredients, mors preferably the highly volaule, low boiling mgredients.

The highly volatile, low boiling, encapsulawed agents ingredients typically
have boiling poinis of about 2500C or lower. These highly volatiie encapsuiated
agents ingredients are fleeting and are quickly lost as they are rejeased. Many of the
more moderately volarle encapsulated agents ingredients are also quuickly lost. The
moderately volatle encapsulated agents ingredients are those having boiling pounts
of from about 2509C 10 about 300°C. Many of the cncapsulated agents ingredients
as discussed hercinafier, along with their odor characrers, and thew physical and
chemical properties, such as boiling point and molecular weight, are given n
"Encapsulated agents and Flavor Chemicals (Aroma Chemicals),” Steffcn Arcrander,
published by the ambor, 1969.

Examplics of the highly volarile, low boiling, encapsulatcd agents ingredients
are: anethole. benzaldehyde, benzyi acemate, benzyl alcohol, benzyl formate, is0-
bomyl acetate, camphene, cis-ciral (neral), ciwonelal, ciwonellol, cizoncllyl
acetare, para-cymene, decanal, dihydrolmaloo, dibydromyrcenol, dunethyl phenyi
carbinol, eucalypiol, gevanial, geraniol, geranyl acetate, geranyl nitrile, cis-3-hexenyl
acetate, hydroxyciwronellal, d-limonene, linalool, linalool oxide, hnalyl acemme,
linalyl propionate, methy] anthranilate, alpha-methyl ionone, methy! nonyl acetalde-
hyde, methyl phenyl carbinyl acemie, lasvo-menthyl acetate, menthone, 1S0-
menthone, myrcens, myrcenyl aceiare, myreenol, nerol, nery} acetaie, nonyl acetate,
phenyl ethyl alcohol, alpha-pinene, beta-pinene, gamma-terpinene, alpha-terpineol,
beta-terpineol, terpinyl acewais, and vertenex (para-isruary-buryl cyclohexyl acetae).
Some natral oils also conmwin large percentages of highly volanle encapsulated
agenrs ingredients. For example, lavandin comiains as major COmPpOnCnts: lnalool;
Linatyl accwe. i ' Lemon oil and orange ierpenes both
contain about 95% of d-limonene.

Examples of moderawely volanle encapsulaled agems ingredienys are: amy!
cinnamic aldchyde, iso-amyl salicylate, bew-caryophyliens, cedrene, cinnamic
aicohol, coumarin, dimethyl benzyl carbinyl acciae, ethyl vanillin, eugenol, 1so-
eugenol, flor acewme, heliomopine, j.cis-hexenyl salicylate, hexyl salicylate, lilial
(para-wrtiarybutyl-alpha-methyl hydrocinnamic aldehyde), gamma-methyl lononc,
nerolidol, patchouli alcohol, phenyl hexanol, beta-selinenc, wichioromethyl phenyl
carbiny} acewate, wiethyl cimate, vanillin, and veratraldehyde. Cedarwood terpenes
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are composed mamnly ol alpna-cedrene. beta-cedrene, and other C
sesquiterpenes.

The encapsmﬂazcd agenrsfcyclodemn imclusion compiexes of tus pvention
are formed m any of the ways known 1n the an.  Typically. the complexes are
formed either by bringing the encapsulated agents and the cyclodexinn rogether in a
suitable solvent, e.g., water, or, préferably, by kneading/slurrying the ingredients
wogether in the presence of a suitable, preferably mummal, amount of soivent,
preferably water. The kneading/siurrying method 15 parucularly desirable because 1t
results in smaller particles so that there is less, or no, need 10 reduce the particle size.
In addition, lcss solvent is needed and therefore less separation of the sojvent 18
requited. Disclosures of complex formanon can be found in Atwood, J.L., JED.
Davies & D.D. MacNichol, (Ed.): Inglusion Compounds, Vol IIl. Academic Press
(1984), especially Chapter 11, Atwood, .L. and J.E.D. Dawvies (Ed.): Proceedings of

| ' | nns Tokyo, Jfapan, (July, 1984),
and J. Szejdi, Cyclodexmin Technology, Kluwer Academic Publishers (1988).

15H24
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Microcapsules 70 for use in this invenpuon can be made by many of several
well-known encapsuiating processes. Examples of appropriate processes inaclude
chemical encapsularing processes and mechanical encapsulating processes. A wide
vanery of processes exist by which the microcapsules herein can be manufacrured.
These varied processes provide different techniques for producing microcapsules of
varying sizes, alicmanve materials for the composition of the capsuie shell and
various different funcrional mawcrials within the shell.  Some of these vanous
processes are shown in U.S. Pawent Nos. 3,516,846; 3,516,941, 3,996,156 4,409,156
and 5,180,637 and British patemt specificanon Nos. 1,156,725; 2,041,319 and
2,048,206.

It is also desirable o have microcapsule construction resist the effects of
variable ambient conditionis. It is therefore desirable that rupture swength excecd 4.0
g/cm after storage at 120°C, and less than 1% R-H. for sevenry-two hours. This wst
would be performed by storage n an oven, removal 0 a neuwal enviropment (¢.§.,
sealed bag or jar) until the aricle 1S at room IETRPETATNT, and then measuning the
rupture strength. It is preferred that the rupnure strength is at least 8.0 g/cm and most
preferred that the ruprure strength 1s at jeast 16 g/em under those conditions. The
article must still display a ruprure sirength petween 2 and 90 g/cn at 20° and 50%
R H. The use of microcapsules 70 which are not moisure sensigve 10 combinanon
with these large microcapsules 70 (i.c., greaier than 30 mucrons and up 1o S0
microns) provides a useful microcapsule-contaring adhesive layer.

oS H IR R R RH G M R R R TGRAL M GO e it e s i .- .- .
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An exampie of a mechanical encapsulaung process (s the impmgement of
droplets of 1he marwenal 10 be encapsulated (1., 1n the case of tis invenuon.
encapsulated agenis or otwher deodorani composiuon) withun hgwid or semi-solid
films of mtended capsule wall matenal, separanion of the Iherspy encapsulared
dropiet from the flm of immngement; and sohdificanon of the microcapsuie wall
material.

Chemical encapsulatng processes generally incjude combimng a first
reactive material in a continuous phase capsule manufacturing vetucle and a second
reactive material into dropiets 1o be encapsulated. The droplers are then dispersed in
the manufacturing vehicle and a reaction berween the reactive materials 1s effected
Liquid-iiquid phase separation of the polymeric capsule wall mawnai from the
vehicle 1s carried out whercin the phase-separated polymeric malerial wers and
enwraps the dispersed droplets 1 be encapsulaied.

A wide vanery of different maierials may also be used in making the capsule
shells. A popular material for shell formaton is the polymenzation reacton product
berween ureg and formaldehyde or melamune and formaldehyde, or the
polycondensation products of monomenc or low molecular weight polymers of
dimethylolurea or methylolatad urea with aldehydes. A variery of capsule formung
mararials are disclosed, for example, in U.S. Paent Nos. 3,516,846 and 4,087,376
and British patemt specification Nos. 2,006,709 and Z002.570.

It has also been found that microcapsule size plays a role in the usefulness of
microcapsules herein according to the practice of the present InNVennon. Generally
the microcapsules should have an average diameter between 3 and 100 microns and
preferably berween 12 and 30 microns when the capsule payload is between 80 and
9% by weight of the total capsule weight It s highly preicrred that microcapsules
herein kave an average diameter berween 14 and 42 microns and 1t 15 most preferred
that the microcapsules have 2 diameter berween 15 and 25 microms. These
ditnensions play a surprisingly impornant role in the ability o control the percentage
of rupture of microcapsules in the pracuce of the present invention. With lower
payloads (e.g. 70 - 80%), e microcapsules should be larger 10 provide the
necessary ruprure swength.  The broadest range of average capsule size upnder most
conditions would be about 5 to 100 microns. When 8 mucron microcapsules are
used. a 90 - 95 % by weight payload 1s preferred.  Generally preferred are
microcapsules having sizes of berween 3 and 30 micromerers.

Microcapsules herein can form berween 20 and 99 percent by voiume of the
1o1al hinder composition of the perfume 20ne 83, bur most preferably between 30
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and 75 percent of this total composition volume. The absolute peel force tends to be
dependent on the weight of the base coat and relatively independent of the amount of
microcapsules (up to 50% by weight of microcapsules 70 per unit area).

It 15 preferred that microcapsules herein have an average diameter between 5
and 100 micrometers, the cohesive strength of the adhesive composition layer being
less than the strength of the bond between the binder and the coated surface of the
perfume zone 85, the tensile rupture strength of the microcapéules being less than
the cohesive strength of the binder, and the rupture force of the microcapsule
containing binder at 50% relative humidity being between at least 0.5 ounces per
linear five-and-one half inches (greater than 1.0 g/cm and less than 20 g/cm). It is
preferred that the rupture strength of the microcapsules exerted by a puli-strip 80
exceeds 2.0g/cm and is less than 16 g/cm and most preferably exceeds 2.5 g/cm and
1s less than 10 g/cm.

In most preferable embodiments, the nature and composition of the binder is
not critical to the practice of the invention as long as the binder is capable of
bonding the microcapsules 70 to the backsheet outer surface 52 or backing member
88. Also, it should be noted that a suitable binder for the practice of the invention

herein will not stick to or otherwise soil clothing when a perfume zone 85 has been
uncovered and subsequently placed in close proximity to clothing. The quantity of

adhesive must be sufficient to hold the microcapsules in place one of the above
mentioned surfaces until rupture of the microcapsules at removal of the diaper 20
from the wearer. Any class of adhesives including but not limited to polyurethane's,
polyacrylates, polyvinyl resins (e.g., polyvinyl alcohol, polyvinyl chloride),
polyamides, polyesters, polyolefins, starches, gum arabic, gelatin and the like may
be readily used in the practice of the present invention.

Preterably, the binder 82 used to secure the release agents 65 contained
therein to the perfume zone surface 85 and the pull-strip 80 is an acrylate- or
methacrylate-based adhesive system comprising infusible, solvent dispersible,
solvent insoluble, inherently tacky, elastomeric copolymer microspheres as disclosed
in U.S. Patent No. 3,691,140. Alternatively, this adhesive composition may
comprise hollow, polymer, acrylate, infusible, inherently tacky, solvent insoluble,
solvent dispersible, elastomeric pressure-sensitive adhesive microspheres as
disclosed in U.S. Patent No. 5,045,569. Washing of the microcapsules 70 before
mixiﬁg them with the adhesive often tends to provide more consistency in their
properties by removing low molecular weight, unreacted materials.

In another aspect, the present invention involves a novel article comprising a

thermoplastic, preferably flexible, substrate having partially embedded therein
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rupturable microcapsules. In this embodiment, binder resin is required. This article
can be used in situations where good retention and protection of microcapsules is
required, but where access to the microcapsules must be retained. Methods for
applying the binder (with microcapsules) to the substrate can vary, depending upon
available methods and economics more than any other parameter.  Suitable
application methods include air knife, gravure coating, and printing methods
including silk screening, gravure, and flexographic techniques. The binder (with

microcapsules) may be applied either in a continuous or discontinuous pattern on the
backsheet outer surface or backing member.

Capsule wall materials suitable for use in accordance with the teachings of
this invention include any appropriate polymeric film-forming material. For
example, microcapsules may be made from natural hydrophilic polymeric materials
such as gelatin, gum arabic, starch, carrageenin, and zein; natural polymeric
materials modified in some way such as ethyl cellulose, carboxymethyl cellulose,
shellac, resin and nitrocellulose; and other polymeric materials such as polyvinyl
alcohol, polyethylene, polystyrene, polyacrylamide, polyether, polyester,
polybutadiene, silicone, epoxy and polyurethane.

The particular encapsulated agents or deodorant encapsulated forms no part
of this invention and may be varied to so great a degree as to defy classification or

description. Reference is made, instead, to "Cosmetics, Science and Technology,"
second edition, edited by M.S. Balsam and Edward Sagarin and published by John

Wiley & Sons, Inc., of New York, 1972. In particular, reference is made to Chapter
32, "Fragrance" written by M. S. Balsam for examples of the variety of encapsulated
agents formulations possible.

The material contained in the microcapsules herein can be any of a variety of
liquids, including solutions, dispersions, and gelled materials. Preferred types of
Ingredients are organic solids which are fragrance-releasing materials that readily
volatilize upon rupture of the microcapsules. The most preferred types of
ingredients would be fragrant materials (such as essences and most preferably
medium to highly volatile perfumes) or materials which provide chemically active
vapors or liquids (e.g., bacteriostats or deodorants). Whatever the fragrance, it or
they should be chosen to be compatible with the perfume zone 85, binder 82, and
pull-strip 80 and all other diaper components.

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 from the spirit and scope
of the invention. It is therefore intended to cover in the appended claims all such
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changes and modifications that are within the scope of this invention.
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WE CLAIM

»
a

1. A diaper having a rear waist region, a front waist region opposed to
said rear waist region and a crotch region positioned between said rear waist
region and said front waist region, said diaper being adaptad to fit about the
jower torso of a wearer when warn for the collection of urine and salid
exudates, the diaper comprsing:
a liquid pervious topsheet;
a liquid impervious backsheet being Joined to said fopsheet, said
backsheet having an inner surface and an outer surface;
an absorbent core located between said topsheet and said backsheet;
at least one perfume zone located on said outer surface of said
backsheet, said perfume zone comprising a pull-strip and a binder
sacuring said pull-strip to said outer surface of said backshest, said
pinder comprising release agents disparsed therein for the release of
perfume; and
a fastening system compriging a first fastening member having a pair of
fastening tabs disposed in said rear waist region of said diaper and a
sacond fastening member disposed in said front waist region of sawd
diaper, said first fastening member heing attachable to said secand
fastening member about the tarso of said wearer 1o maintain said

diaper about said wearer.

2. The diaper of claim 1 wherein said release agents are microcapsules.

3. The diaper of claim 1 wherein said release agents comprise perfume
selectad from the graup consisting of uncomplexed cyclodexinns, perfumes,
zeolites, activated carbons and mixtures thereof.

q. The diaper of claim 1 wherein a number of said release agents provide

steady-state diffusion of perfume released aver time at detachment of said
oull-strip from said binder without rupture of said steady-state release agents.

. w‘.m::mlul&-mmmmmiimm\ Wy ve e



CA 02275184 2002-08-12

20

5. The diaper of claim 1 wherein a number of said release agents provide
a fragrance burst at detachment of said pull-strip from said binder.

B. The diaper of claim 1 wherein a8 number of said release agents provide
a steady-state release Of perfume over time without rupture of said steady-
state release agents and a number of said release agents provide a fragrance
hurst at detachment of said pull-strip from said binder, said fragrance burst
release agents rupturing at said fragrance hurst of said perfume.
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