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LONG-LASTING FRAGRANCE DELIVERY BYSTEM

BACKGROUND COF THE DISCLOSURE

[0001] The present disclogure rvelates generally to
long-lasting fragrance delivery svstemsg and uses of the
gystenms to provide articles with a long-lasting £ragrance.
More particularly, the articles include at least one
subgtrate having disposed therveon at least one f£ilm layer

including a fragrance.

[0002] Consumers enjoy it when a substrate carries
with it the emell of a fragrance. Examples arve abundant and
range from scented letters to washed textile fabrice and so
forth. To provide the pleasing asmell of freshly washed
fabric or to per a substrate, the gubgtrate iz commonly

£
treated, typically by spraving, coating or dipping, with a

perfume or fragrance. The effects of imparted ILragrancs on
substrates, however, are often short-lived. Particularly,

the fragrance lg iost over time to the environment.

(00033 Further, when applied to substrates,

)..!

particularly, gsubgtrates that will contact a ussr’s skin, the
types and amounts of oilg and other components o©of the
fragrances that can be used ave limlted. Skin sensitivity to
particular oile and scents can limit available fragrances, as

well as the amounts of oilsg and cother components used in the

fragrances. Additionally, particular £fragrances and their
components can damage the gubstrates themselves, such as by
staining and degrading the substrate material.
[0004] Conventilonally, sclutions for the above
problems 1ave included incorporating fragrances into
subgtrates through the use of encapsulates. While the

encapsulatag may protect the congumer’ 3 skin from
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gsengitivities to the fragrances, and further, may protect the
aubstrates themselves from the degtructive effectg of the

fragrances, encapsulates are costly and difficult to apply.

[6005] Cther chemistries that have hesen used to apply
the fragrances to the substrates have wmet with similar
disadvantages. For example, often times the machinery that
convertg gubstrates into finished products rung very rapidly,
limiting both the drving time of anyv applied chemistry as

well as where the chemistry can be applied in the processing

Q

line.

[00

fD

5] Az such, there is a significant need for a
fragrance delivery sgyvstem that can easily be applied to
substrates that will provide long-lasting fragrance to the
subgtrate. The fragrance isg desirably applied to the surface
of nonwoven, elastomsric, and/or tigsue paper substrates guch
to providea alow release over arn extended period.
Additionally, it would be advantageous if the fragrance could
be applied sguch to not damage the gubgtrate, and in some
ewmbodiments, to not induce a hypersensitive rvesponse by the

user of the substrate.

BRIEY DESCRIPTION OF THE DISCLOSURE

(6007} It has been found that a fragrance delivexry

system including an emulsion formulation can be produced and

appiied to substrates and articles for providing a long-
lasting £fragrance. The fragrance delivery system can be

applied without the use of high temperature drying, which can

prevent shortening of the fragrance’'s effectivenegs and can

further rveduce production costs. Particularly, these
fragrance delivery svystemz include components that can

provide long-lasting fragrance to  a substrate without

damaging the article or irxvitating a user’'s skin. In ons
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enbodiment, particularly preferred gubsgstrates for use with
the fragrance delivery svatem include nonwoven substrates and
elastomeric substrates such as used in patches and absorbent
articles. In another embodiment, the fragrance delivery
gvatem can be applied to tiszue paper to provide a fragrance
to the paperx. Generally, the fragrance delivery system can
include an enmulgion of a silicone-based polyurethane, a

fragrance, and a carrier.

[0008] Accordingly the pregent disclosure ig
dirvected to a fragrance delivery system conprising an
emuleion comprising & ellicone-based polvurethane having a
polymeric backbone comprising at least one lipophilic moisty
and ab least one hydrophilic moilety, a fragrancs, and a

carrier.

[0009] The present disclogsure is further directed to
a fragrance-emitting articl comprising a substrate
comprising & film layer. The f£ilm laver comprises a

gilicone-based polyurethane having & polymeric backbone
compriging at least one lipophilic molety and at least one

hydrophilic moiety and a fragrance

[0010] The present disclosure is further directed to
a method of manufacturing a fragrance-emitting article. The

method comprises: contacting a fragrance with a carvier to

solubilize the fragrance; preparing an emulsion by blending
the fragrance with a gilicone-based polvurethane having a

polyvameric backbone comprising at least one lipophilic moiety
and at least one hydrophilic moiety; applying the emulsion to
a gubgtrate; and dyying the emulsion to form a f£ilm layver on

at leazt one surface of the substrate.

[0011] Other objects and featureg will ke in part

apparent and in part pecinted cut hereinafter.
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DETAILED DESCRIPTION OF THE DISCLOSURE

[0012] The present disclosure dis dirvected to a
fragrance delivery syvstem for providing an article with a
long-lasting fragrance. The fragrance delivery system
includes an emulgion that c¢an be applied to one or more
substrates of an article in the form of a f£ilm layer for
providing long-lasting fragrance to the article. The £ilm
layver further provideg improved protecticon to the substrates
and articles from damage dus to the fragrance and to usevrs of
the articles against sensgitivities of their skin to the
fragrances and components used therein. Generally, the
articles can include nonwoven, elastomeric, cavdboard or

tissue paper substrates.

[06013] Additionally, the present disclosure is
directed to fragrance-emitting articles including ons or more
substrates with a long-lasting fragrance. Particularly, the
fragrance-smitting articles have at 1least one substrate in
which the fragrance delivery system has been applied thereson

to form a fiilm laver including a fragrance.

FRAGRANCE DELIVERY SY

<
n
b
=1

[0014] The fragrance delivery system of the present
diecliosure genevally includes an emulsion that can be applied
to cone ov more substrates and dried to form a film layver upon
the substrate. The formed film layers are capable of
providing an article with a long-lasting fragrance. As used
herein “long-lasting fragrance” refers to a fragrance that is
effective in providing a scent to a substrate upcon exposure
of the fragrance in the film laver to a triggering event
{e.g., exposure to alr, changes in tempervature, change in pH,
friction, etc.) that can be perceived by a usger for a period

of at least 20 minutes, including at least 1 hour, including



WO 2013/114225 PCT/IB2013/050098

at least 2 hours, including at least 3 hours, and including
at least 4 hours or longer. For example, in one embodiment,
the substrate is a nonwoven patch to be attached to the

undergarment of a user. Ag the patch is worn by the user,

%

the substrate iz exposed to hody heat and f£rict

p—

O

e

y

triggering the release of the £ragrance. The £fragrance is

jomd
ot

emitted upon these triggering evente for a period of at leas
4 hours or longer, thereby protecting the user from
undesgirable odor (e.g., feminine odor caused by perspirvation,

hormones, and/or incontinence) .

[0015] Generally, the emulseions £or uwuse idin  the

fragrance delivery gyetems of the present digelosure include

j-d
et

a eilicone-based polyurethane having a polymeric backbone
including at leasgst one lipophilic moiety and at least one
hydrophilic molety, a fragrance, and a carrier. It has been
surprigingly found that the silicone-based polyurethane can
be combined with the fragrance and carvier to form an
emuleion that can be dried into a £ilm layer that entraps the
fragrance such to slow release of the fragrance to the
surrounding envivonment. This allows for a long-lasting
fragrance-emitting article to be provided. Further, it has
been found that the emulsion of silicone-based polvurethane,
fragrance and carvier dries gquickly without the wuse of
expensive drying eguipment that can flash off the fragrance
and shorten the 1ife thereof. More particulariy., in one
embodiment, the carvier and/or the agueous phase of the
emulsion can be evaporated within seconds of the emulsion
being applied to the substrate, including evaporated after 20
seconds of the emulsion being applied to the substrate,
including evaporated after 20 geconds of the emulgion being

applied to the substrate, including evaporated after 15

geconds of the emuision heing applisd to the substrate,

including evaporated after 10 secondg of the emulsion being
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applied to the substrate, and including evaporated after 5
gseconds oy lesa of the emulsion being applied to the

subgtrate.

(G016} The silicone-based polyurethane used in the
emulsion of the fragrance delivery system includes a

peclymeric backbones having at least one lipophilic molety and

at least one hydrophilic moiety. In one embodiment, the
hydrophilic moliety is a dimethicone polyester. For example,
one particularly suitable hydrophilic wmoilety includeg the

rogslinked compound, bis- (polyethylene glycol). dimethicone,

aleo referved to as Bls-FEG-X Dimethicone, wherein z ranges
from 8 to 20, ipncluding a range of from 10 to 17, and
inciuding from 12 to 16. In one embodiment, the hydrophili

molety i1s Bis-PEG-15 Dimethicone.

[0017] One sultable lipophilic moiety for use in the
backbone of the gilicone-based polyurethans includes

iscphorone diigocyanate (IPEDI)

[0018] One particularly suitable silicone-based

4’2

polyurethane is preparsed to include crogsiinked Big-PEG-X

Dimethicone, wherein xz ranges from 8 to 20, and isophorone
diisccoyanate. One exemplary gilicone-based polyursthane ig
Big-PEG-15 Dimethicone/IPDI copolymer (CAS # 190793-18-1),
commercially avalliable as Polyderm PPI  SIWES, from Alzo

International Corporation (Sayreville, New Jersey) .

[0019] In addition to the gilicone-basged

polyurethane, the enmulsion includes a lipophilic fragrance.

Any lipophilic fragrance known in the art is suitable for use
in the emulgion described herein. Exemplary suitable

lipophilic fragrances are commercially available from Symris

AG ({Holzminden, Germany), Firmenich (8t. Louis, Migsouri},

et

and Bell Flavors and Fragrance (Northbrook, IIllincis}. In
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gome enmbodiments, the fragrances include essential oilg such

as lavender, orange, peppernint, and the like.

[oo20] In one embodiment, in addition to the
fragrance in the emulsion, the fragrance delivery svetem may
opticonally include additional fragrance that has Dbeen
encapsulated. Accordingly, once the fragrance of the
emuleion is used, the encapsulated fragrance can provide
additional fragrance, allowing for an even further extended

releage of fragrance.

(o213 Any encapsulation materials known in the axrt
are suitable £for encapsulating the additional fragrance.
Without being 1imiting, suitabl encapsulation materials
include c¢elliuloge-based polymeric materials {e.g., ethy
cellulose), carvbohydrate-based wmaterials {e.g., cationic
starches and sugars), polyglycolic acid, polylactic acid, and
lactic acid-based aliphatic polyesters, and materialg derived

therefrom {(e.g., dextrins and cyclodextring).

(o222 Tvpically, the emulsion includes the silicone-
based polyurethane and fragrance in a weight ratio of
gsilicone-based polvurethane to fragrance of from about 3:1 to
about  1:3, including from about 2:1 to about 1:2, and
including about 1:1. The amcunts of silicone-based
polyurethane and fragrance should be adjusted guch o
effectively digsscolve in the carrvrier and dry to form a film
laver entrapping the fragrance to allow for a glow release.
Weight ratiocs having higher amounts of egilicone-based
polyvurethane than the above ranges may detract from fragrance
intensity, while lowsy amounts of silicone-based polvurethane
may unot be sufficient to form a f£ilm laver capable of

entrapping the fragrance.
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(060231 The emulsion further includes at leagt one
carrier. Suitable carrviers include volatile carriers
inciuding, but not limited to, water, methanol, ethanocl,

isopropancl, butancl, and combinationsg thereof, and suitably
include ethancl and isopropancl. The selection of carriex
will wvary depending on the gilicone-based polyurethane and
fragrance ussd and the sgubstryate for appiication of the

regulting fragrance delivery sgystem and must be chosen szo as

to ensure that the silicone-based polvyurethane and fragrance

oW

pemd

are gufficiently scolubilized in the carrier such to al
application of the fragrance delivery svstem onto the
substrate without causing sepavation of the emulsion in the

sygtem,

[0024] It has been found that when combined, the
gsilicone-based polyurethane and fragrance veadily disscolve in
the carrier, forming an emulsion. The carvier guickly
evaporates and the emulsion forms a protected film layer of
fragrance, which ig vreleased slowly over time  upon
application to a substrate and exposure to ong oOor more
triggering evenis {e.g., sxpogure Lo  air, change in
temperature, change in pH, friction, etc.). The fragrance is
detectable for a longer duration of time as compared to a
gimilar amount of fragrance without the silicone-basged
polyvurethane. Particularly, the fragrance is detectable upon
exposure to a triggeving event for a period of at leasgt 30

minutes, including at least 1 hour, including at least 2
4

T

eag

et

hours, including at least 3 hours, and including at

hours or longer.

[0025] The anmount of carrier in the emulsion will
typically depend on the other components and amounts of

components in the emulsion. The emulsion for use in the



WO 2013/114225 PCT/IB2013/050098

fragrance delivery gystem o©f the pregent disclosure mnay

include both concentrated and diluted forms.

[0026] Typically, the carvier will be present in the
emulgion 1in an amount of from about 4% {by weight
formulation} to about 84% {(by weight formulation), including
from about 10% {by weilght formuliation) to about 70% (by

W

ight formulation), and even wore suiltably, from about 20%

o
{by weight formulation) to about 50% (byv weight formulation).

(060271 In one embodiment, at least a portion of the
emulgion can opticonaily be encapsulated prior Lo being
applied to a substrate ag described below to provide a
further extended relsase of the I{ragrancs. By way oI
example, a porticon of the emulsion is encapsulated and
applied with the remaining emulsion in a mizxture fto a
subsgtrate. Ag the fragrance 1ig used from the emulsion
directly contacted with the substrate, the microcapsules of
additional emulsion are Dbrcken to raleas additional
fragrance to the gubstrate, allowing £for an even longer

lasting fragrance release from the substrate.

[06028] When the fragrance delivery svystem includes
emulsion in encapsulation form, at least about 0.1% by weight
total emulsion in the fragrance delivery system of the
present disclosure ilg encapsulated, incliuding from aboub ¢.1%
by weight to about 50% by weight total emulsion, including
from about €.5% by weight to about 25% by weight total
emulsion, and including from about 1% by weilght to about 10%

by weight total emulsion is encapsulated.

[op29] Any encapsulation wmaterials known in the axrt
are suitable herein. without being 1limiting, suitable

encapsulation materials incliude c¢ellulose-baszed polymeric

.

materials {(2.g., ethyl celiuiose), carbohydrate-based
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materials {e.g., cationic starches and sugars), polyglyceolic

0]

acid, polylactic acid, and lactic agid-based aliphatic
polyesters, and nmaterials derived thevefrom (e.g., dextring

and cyclodextrins) .

[0030] The fragrance delivery system may include one
or wmore optilonal components Lo provide additional benefits to
the fragrance-emitting articles to which the systens are
applied. For example, when used with personal care products,
such ag diaperg, feminine care products, absorbent pads and
the like, the fragrance delivery system may include skin
benefiting agents, for example: emollients, skin harrvier
enhancers, humectants, deodorants, wmoisture absorbents, and

combinations therveof.

(00313 Generally, emollientg lubricate, sooth, and
soften the skin surface. Exemplary emollients ilnclude oily
or waxy ingredients such as esters, stherg, fatty alcchols,
hydrocarbong, siliconeg, and the like, and combinations

theresof |

[0032] Skin barrier enhancers, also referred to ag
ocelusive materials, increase the water content of the skin
by blocking water evaporation. These materials genevrally
include lipids which tend to remain on the skin surface or

hydrocarbonsg such as petrolatum and wax.

[0023] Humactants ave hyvdroscopic agents that ave
widely used as moisturizers. Their function iz to prevent

the losz of moisture from the sgkin and to attract moisture

from the envivonment. ommon humectants  include, for
example, glycerin, butylene glyeol, betaineg, sodium
hvaluronate, and the like, and combinationg thereof.

[0024] Still other optional components that may be

degirable for use with the fragrance delivery systems of the
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present disclosure include thoge cosmetic and pharmaceutical
ingredients commonly used in the skin rare  industyy.
Examples include abragivesg, abgscrbentg, aegthetic components
{(pigments, colorvings/colorants), anti-caking agents,
antifoaming agents, antinicrobial agents, antioxidante,
binders, biclogical additives, Dbuffering agents, bulking
agents, chelating agentsg, chemical additives, preaservatives,
pH adijusters, shkin-conditioning agents, skin goothing and/or
healing agents {e.g., panthenol and derivatives thereof),
aloe wvera, pantothenic acid and derivatives thereof,
allantoin, bisabolol, dipotassium glycyrrhizinate, skin
treating agenteg, sunscreeng, thickenerg, and wvitamins, and
combinations thexeof. Examples of these and other agents are
discloged in The CITFA Coesmetic Ingredient Handbook, 12th E4.
{2007}, which 1ig hereby incorporated by reference to the

extent that it is consistent herewith.

[0035] The amounts of the optional components will
depend on the fragrance-emitting article to be prepared with
the fragrance delivery gystem and the amountsg of the other

components in the fragrance delivery system.

FILM LAYER(S) PREPARED PFROM THE PFRAGRANCE DELIVERY SYSTEMS
[0036] Surprisingly, 1t has been found that the

emuleions of the fragrance delivery gyetems described above
may be dried to form one or more film layers on the surface
of one or more gsubstrates described hersin to form a
fragrance-enitting article. The £ilm layer entraps the
fragrance therein, providing for a sliow release, and thus a
cng-lasting, fragrance. Mors particularly, upon drying, the

carrier evaporates off and the silicone-based polyurethane of

the emuision forme a £ilm network inm which the fragrance is
entrapped. The entrapped fragrance ig still allowed to

diffuse from the film laver on the substrate, but at a much
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slower rate, thus allowing for a long lasting fragrance to be

perceived by the uger.

[0037] Furthermore, the film layer further protects
the substrates from oills and other components in  the

fragrance. For ingtance, in gome cages, the components of
the fragrance for use in the fragrance delivery systems may
digccolor or damage the fibers of the substrates. By
entrapping the fragrance within the £ilm layer, the substrate
ig protected from guch damage. Similarly, the skin of the
user of fragrance-emititing articles including substrates

having the film layer applied thereon is also protected fyrom

direct contact with the fragrance and its components. This
may protect users from ekin irrvitation and allergic reactions

commonly resulting from contact with the fragrance.

[0038] In one enmbodiment, the £ilm layer wmay be a
single laver. In another enmbodiment, multiple emulsions may

be prepared and subseguently dried such to provide multiple

(o

film layers layered one on top of the other, such

o

8
including two filwm lavers, including three film layers,
including four f£ilm layers, and including five film layers ox

even more.

[0039] The thicknesgs of the film laver(s) will depend
on the amount of emulsion depcsited onte one or more of the
substrates described herein. Depending on the amount of
fragrance intensity desived and the length of time the
fragrance 1s needed, one skilled in the art could readily

determine the amount of emulsion to deposit.

[0040] Typically, it is gsuitable to apply the
emulsion onto the gubstrate in an amcunt of from about (.10%
by weight add-on to about 800% by weight add-on, including

from about 0.20% by weight add-on to aboub 400% by weight
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add-on, including from about 0.45% by weight add-on to about
160% by weight add-on, and including from about 4% by weight
add-on to about 20% by weight add-on. In one desirable
embodiment, the substrate 13 a nonwoven patch having a dxy
welght of about (.062 gramzs. Suitably, the emulsion of the
fragrance delivery system of the present disclosure can be
applied to the nonwoven patch in an amount of from about 0.1
mg to about 50 g to form a gsingle film layer. Moxre
particularly, from about 0.2 mg to about 25 g of emulsion is
applied to the nonwoven patch, and even morve particularly,
from about 0.3 mg to about 1.0 g of emulsicon is applied to

the nonwoven patch and dried to form a gingle film laver.

Representative Substrates/¥Fragrance-emitting Articles for Use

with the Fragrance Delivery Svstems

[0041] In one embodiment, the substrate ig a nonwoven
subszstrate. When a nonwoven gubstrate 1is used with the

emuleions of the fragrance delivery system of the present
disclosure, commercially available thermoplastic polymeric
materiale can be advantagecusly employed in wmaking the fibers
or filaments from which the substrate is formed. As used
herein, the term "polymer” shall include, but is not limited
to, homopolymer, copolymers, guch ag for example, block,
graft, random and alternating copolymers, terpolyvmers, etc.,
and bklends and modifications therscf. Moreover, unlesgs
otherwise gpecifically limited, the term “polynmer” shall
inciude aill possible geometric configurations of the
material, including, without limitation, igotactic,
syndiotactic, random and atactic symmetries. Ag uzed herein,
the terms “thermoplastic polymer” or “thermoplastic polynmer
material” refer to a long-chain polymer that softenz when
expoged to heat and veturns to the scolid state when cocled to

ambiaent temperature. Exemplary thermoplastic materials
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include, without limitation, polyvinyl chlorides, polyesters,
polyamides, polviluorocarbons, polyolefing {e.g.,
pclypropylene (PP}, polysthylens (PE} , polyvethylene
terephthalate {PET, PETE}}, polyurethanes, polystyrenes,

polyvinyl aloohols, caprolactams, and copolyvmers thereof.

[0042] Alternatively, or in additicn to the polymeric

materials above, the nonwoven substrates can be prepared from
cellulogic fibers. Numerous cellulosic fibers, such ag, for
example, wood pulp fiberg or staple fibers can be usged in the
neonwoven  aubstrates. Suitable commercially available
cellulogic fibers for use in the nonwoven substrates can
include, for example, NF 405, which iz a chemically treated

bleached southern softwood Kraft pulp, availlabie from

-
=3

5
¢

feyerhaeugey Co. of Federal Way ash.}); NB 416, which ig a
bleached southern softwood Kraft pulp, available from
Weverhaeugser Co.; CR-0056, which is a fully debonded goftwood
pulp, available from Bowater, Inc. (Greenville, §.C.); Golden
Islee 4822 debonded softwood pulp, availlable from Koch

Cellulose {(Brungswick, Ga.); and SULPHATATE HJ, which iz a

chemically modified havdwood pulp, available from Ravonie:
Inc. {(Jesup, Ga.).
[0043] Nonwoven gubstrates can be formed by a variety

of known forming processes, including airlaying, meltblowing,

gpunbonding, or Dbonded cavded web formation procssses.

“Alrliaid” refers to a porcocus web formed by dispersing fibers
in a moving air stream priocr to collecting the fibers on a
forming suvrface. The collected fibers are then typilcally

A

bonded to one another using, for example, hot air or a spray

adhesive.

(00447 The fibrougs nonwoven gubstrate material may
also comprise wmeltblown materials. "Meltblown" refers to

fibers formed by extruding a wmoliten thermoplastic material
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througt a plurality of fine, usually circular, die
capilliaries as molten threads or filaments into converging
high velocity gas {(s.g., air}) streams, generally heated,
which attenuate the filaments of wmolten thermoplastic
material to ryeduce thelr diameters. Thereafter, the
meltblown fibers are carvied by the high velocity gas stream
and are deposited on a cellecting surface or suppert to form
a web of randomly digperged meltblown fibers. Meltblowing
processes can be used to make fibers of variocus dimensions,
including macrofibers (with average diamsterg from about 490
to about 100 microns), textile-tyvpe fibers (with average
diameters between about 10 and 40 microns), and microfibers
{with average diameters less than about 10 wicrous).
Meltblowing processes arve particulariy suited o wmaking
microfibers, inciuding ultra-fine microfibers {with an
average diameter of about 3 wmicrons or less). Meltblown
fibers may be continuous or discontinucus and are generally

self bonding when deposited onto a collecting surface.

[0045] *Spunbonded fibers" oy Cgpunlaced fibersg”
refers to small diametexr fiberg which arve formed by extruding
molten thermoplastic material as filaments from a plurality
of fine, usually cirvcular capillaries of a spinnevet with the
diamster ©f the extrudsed filaments then being rapidly reduced
to fibers. Spunbond fibers are generally continuous and have
diameters genevally greater than about 7 wmlcrons, move

particularly, betwsen about 10 and about 20 microns.

[0046] “Bonded-carded web” refers to a web made from
staple fibers sent through a combing or carding unit, which
separates or breaks apart and aligns the fibers to form a

nonwoven web. For example, the web may be a powder bonded

carded web, an infrared bonded carded web, or a through-air
bonded carded web.
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[0047] In one particulariy suitable embodiment, the

substrate is a spunbonded substrate made from 50:50 FET and

rayon.
[0048] In another embodiment, the substrate ig an
elagtomeric subgstrate. Elastomeric subgtrates are

particularly useful when the sgubstrate ig to he uzged in a
laminated article such as a glove or sock, ag it is
oftentimes degirable for the glove or sock to bhe able to
stretch to provide for easier glove/scck donning. The
elagtomeric substrate may be formed from a natural or a
gynthetic latex as well as a dissolved or hot melt extrusion
of an elastomeric polymer, guch as a thermoplastic
elastonmeric polveolefin polvmer. Foxr instance, the
elastomeric substrate may be formed of a natural or synthetic
rubber, a nitrile xubber, a nitrile butadiene rubber, a
polvisoprens, a polychloroprene, a polyurethane, a neoprene,
a homopolymer of a conjugated diene, a copolyvmer of a least
twe conjugated dieneg, a copolymer of at least cne conjugated
diens and at least one vinyl monomer, styrene block
copolynmers, or any other suitable combinations therveof.
Examples of suitable synthetic yubbers can alsc include
acrylic diene Dblock co-polymers, acrylic rubber, butyl
rubber, EPDM rubber, polyvbutadiene, chlorosulfonated

polyvethyvlene rubker, and fluororubber.

[0049] The elastomeric sgubstrates can be formed by
mixing the components together, heating and then extruding
the components intoe a wmono-layer or multi-laver gubstrate
using any one of a variety of elastomeric-producing processes
known to  those of covdinary ekill in  the elastomervric
procesaing art. Such elastomeric-producing processes
include, for example, cast embossed, chill and flat cagt, and

blown f£ilm processes.
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(00507 As noted above, thege substrates can be used
alone oy can be combined to form articles having long-lasting

fragrance, rveferrved to herein ag fragrance-emitting articles.

(0051} The substrates including the film laver may be

configured to be used in various fragrance-emitting articles,

i

non-limiting examples of which may include patches, abscrbent

i

articleg, cavdboard packaging, clothing, and the 1like. For
example, in a particularly suiltable embodiment, the substrate
ig a patch to adhere to a user’'s undevgarment or other
personal article of clothing to provide protection against
bodily odor. The patch could alternatively act as an air

freghener, such as an air fresghener for a car, room, closet,

j o)
ot
0]
st
.'T
D
-
3

draway, and another smbodiment, the substrates

include the outer layers and/or inner bodyfacing lavers of
personal care products including diapers, absorbent pads,
feminine carse products, training pants, and swinwear.
Articles of clothing such as in the form of a glove, mitten,
sock, slesve, or other article designed to be fitted to a
part of the user's body could also be wmade from the

subgstrates used herein.

[0052] Alternatively, the emulsion may be applied to

form a f£ilm layer on a tis

s

sue papsr, paper towsl, and/or
napkin. As uged herein, the terma “tigsue paper web,” “paper
web,” “‘web,” and “papey sheet” all refer to sheets of paper
made by a process comprising the steps of forming an agueous
papermaking furnish, depositing this furnish on a foraminous
surface, such asg a Fourdrinier wire, and removing the water
from the furnish as bv gravity or wvacuum-assisted drainage,
with or without pressing, and by evaporation. Tissue paper

may include facial tissue, toilet tissue, and the like.



WO 2013/114225 PCT/IB2013/050098
18

Maethods of Manufacturing Fragrancs-emitting Articlas

[0053] As described above, fragrance-emitting
articles of the present digclosure arve genevally prepared by
depogiting the fragrance delivery system onto an article as
described above. More parvticularly, the emulsion of the
fragrance delivery system as described heveln is prepared and
applied to a subgtrate, wherein the gmulgion, and
particularly the carrier and/or aguecug phase in the
emulsion, is dried, forming a film laver on the gurface of
the substrate The film layer provides a zlow releage of

fragrance from the article.

[0054] The emulelion ig prepared by contacting the
fragrance with a carrvier to solubilize the fragrance. The
fragrance can be partly or completely solubilized in the

carrier, however, in one embodiment, the fragrance 1ig

=

degirably completely {(i.e., 100% by weight) solubilized in

the carvier.

[0055] Once contacted and sclubilized within the
carrier, the fragrance ig then blended with the gilicone-
baged polyvurethane. The blending conditions will wvaxy
depending on the silicons-based polyurethane and fragrance
used as well as the amounts of each. The silicone-based
polyurethane and fragrance ave typically blended, however,
under ambient tenmperatures until a homogenous gsolubilized
mixture of the silicone-based polyursthane and fragrance is

formed.

[0056] The sgiliccone-based polyurethane and fragrance
are blended in a weight ratio of silicone-based polyurethane
to fragrance of from about 3:1 to about 1:3, including from

about 2:1 to about 1:2, and including about 1:1.
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[0057] The resulting emulsion ig then applied to a
surface of a substrate As described herein as application

of the emulsion, 1t should be understood that the entirve
fragrance delivery system is applied to the substrate,
including any optional conponents described herein in
addition to the emulsion of silicone-based polyurethane

fragrance, and carrier.

[06058] The enmulsion may be applied to the substrate
using any means known in the emulsion application art,
including, for example, coating, spraying, dripping, dipping,
and combinations thereof. In one pavrticulariy desirable
embodiment, the emulgion ig applied to the substrate using
slot die coating. Using the slot die coating procesg has

been found to provide good add-on control.

[0059] The emulsion can be applied to one or wmore
surfaces of the substrate, including an outer surface, an
inner surface, ends or edges of the sasubstrate, and
combinations theveof. Furthermore, the emulsion can be
applied to one or wmore substrates of an article. For
example, in one embodiment, the fragrance-emitting article is
an absorbent article and the emulsion can be applied to one
or wmore of the impsrmeabls outer laver, the permsable
bodvfacing inner layer, or the abgorbent core located in

between the outer and imner laysrs.

[0060] Once applied to the substrate, the emulsion is
dried to form the {film laver. In one particularly suitable
embodiment, the enmulsion is dried by evaporation; that is,
the carrier and/or the agueous phase ig evaporated, to form
the film laver Advantageously, evaporation avoids flashing
off the fragrance from the emulsion, providing desived

fragrance intensity in the resulting fragrance-emitting
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article, and further, reduces processing cogts of the article

as high cost dxvers can be avoide

[0061] The emulsion can be dried within seconds of
being applied tc the substrate, including dried after 390
seconds of being applied to the sgsubstrate, including dried
after 20 seconds of being applied to the substrate, including
drisd after 1% geconds of being applied to the gubgtrate,
including dried after 10 seconds of being applied to the
gsubgtrate, and including dried after 5 gsconds or legg of

being applied to the substrate.

[0062] Cther suitable methods of drying the emulsion
inciude alr drving using an alry drver or impingement dryer as

known in the art.

[0063] Having described the digclosure in detail, it
will Dbe apparent that modifications and wvariations are
poasible without departing from the scope of the disclosure

defined in the appended claims.

Examgle

[0064] The following non-limiting example ig provided

to further illustrate the present diaclosure.

Example 1

[0065] In thig Example, wvarious fragrance-emitting
emulgions were applised to patch substrates and the ability of
the emulsions to  provide long-lasting fragrance wag

evaluated.

[0066] The emulsions shown in Table 1 below werxe
prepared using methods described herein and applied to 32-mm
patches. The patches ware made of gpunbonded 50% rayon/50%

PET fibers.
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Ingredient A2 l B2 | c2 E D2 l E2 | F2 G2 l H2 | iz l Control
Grams
Bis-PEG-15

athicone/IBPDI

olymer {Poclyderm PPI
WS availakble from ALEO
International

Corporation; 1.5 3

\
52

PEG-40 Hydrogenated

¢ O11/1PDI Copolymer
lvderm PPI (040
lable from ALZO

.
i
LA,

N
o

Nokbel) 1.5 3 4.5

[00e7] The patches were first placed on a plastic

weigh boat with an analytical balance scale, taved to zero,
to get a neat patch weight. The patch was removed from the
analytical balance, placed on a clean plastic weigh boat and
sprayved with approximately 2-3 sprays. The patch was again
placed on the analytical balance scale and the process above
wag rapeated until approximately 0.1 gramg of add-on emulsion
was achieved. The sample emulsions were then placed in
clean, labeled, 37-mm metal weight boats to dry. The above
process was then repeated for 3-mg and é-mg add-on emulsion
samples. For the 6-mg add-on sampleg, the above procesgs was
foliowed except approximately 0.2 grams ({(i.e., 4-6 sgprayvs)

e
were added. The emulsion samples were allowed to dry at room
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temperature for approximately 4 hours. The patch samples and

add-on weights are shown in Table 2 below.
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[co68] Eight or nine participants were then chosen at
random and instructed to smell an arvray of triad groups and
rank them 1-3 {1 having the highest fragrance intensity and 3
having the lowest fragrance intensity). The first group of
participants compared how varying film former amount affscts

b
fragrance longevity. The resgults are shown in Table 3 below.

Talkle 3

2 Mg Wet Add-on

Film

Former PRI 8T WS PR CC40 Darmacryl 79

% 3% 6% 9% 3% 6% 9% 3% 6% 5%

Code 22{3} | B2(3) { ¢2(2) | D2(3) | B2{3) | F2(3)} | G2(3) | H2{3) {7I2(3)
i 2 2 2 2 1 1 2 2
1 3 2 1 2 3 2 3 1
1 2 3 1 3 1 3 2
3 2 3 1 2 3 1 z 3
1 2 2 3 1 2 1 2 3
1 2 3 2 1 3 1 2 3
1 2 3 1 3 2 1 : 3
1 1 2 1 z 3 1 2 z

Total 8 16 21 12 15 ig 9 18 19

Average 1.00 2.00 2.63 .50 1.88 2.25 1.3 2.25 2.38

[C069] The same participants were then instructed to

amell ancther arvay of triad groups and wvank them 1-3 for
fragrance intensity. This second group of participants
compared how varving film former &type affects £fragrance

longevity. The results are shown in Table 4 below.
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Table 4

% 3% &% 9%

Film PP PRI Derm PRI PRI Derm bPERY Derm
Former STIWS CC4 0 79 GSIWS o4 7S 2040 78
Code AZ({3) D2i{3) G2(3) B2{3} 2 {3} H2{3) F2(3) I124{3;

i
[$%]
Y
e
]
[$%]
.

s

[

N

G

pod

n2
ST RV A
R T

B3

=2

2 3 1 2 1 2 2 2
3 1 2 3 g 2 2 1 3
3 2 3 z z 1

[OOSR
[*]
[
-

!
[OOSR
)

[EE S T

B3

Total 12 21 19 18 13 18 15 15 20
Avaerage 1.33 2.33 2,11 1.78 1.44 2.00 1.67 1L.67 2.22

[0070] aAfter a Dbrief vesgt period {(approximat
minutea), the participants repeated the same
comparigons above for the 6-mg add-on sampleg. The r

are shown in Tablesgs 5 and 6 below.

Table 5

51

ely

triad

. a3
aauits

& Mg Wet Add-on

PPI 81 WS PRI C0O40 Dermacryl 79

% 3% 6% 9% 3% 6% 9% 3% 5% 9%
Code A2 (8} Bz (&) cz{&) D2{&; E2(6) Fz{&} a2 {a) Hz2 {8} I21{6;

2 2 3 2 1 1 2 3

1 2 3 2 1 3 1 2 3

] 2 3 2 3 i i 3 2

1 2 3 1 3 2 1 2 3

1 2 3 2 1 2 1 2 3

2 1 3 3 1 2 1 2 [

&
N
]
]
i
i
)

DY)

[E I
o
b
st
N
3
'

b

2 2 2 1 2 1 2 2
Total 11 17 23 20 18 16 9 18 23
Avaerage 1.022 1.853 2.56 2.22 1.78 1.78 1.00 2.0G0 2.56
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& Mg Wet Add-on

Film PP 2PT Dexm PP T Dexm PRI Dexm
Former SIWS CQ40 79 SIWS 79 SIWS 79
Code A2 (6} D2 (&) G2 (6) 2{8) HZ cz (&) I2{&)

3 2 1 i 1 2 2

1 3 2 2 1 2 3

1 2 2 2 i 1 2

1 2 3 i 2 3 1 3

2 2 1 2 1 2 1 3

1 3 2 i 3 2 3 2

1 z 3 1 3 2 1 2

1 i 2 i 2 1 2

2 i 2 i 1
Total 132 18 18 16 21 13 21
Average 1,44 2.00 2.00 78 2. 1.44 2.33

[00711 aAs shown 1in Tables 3-6, PPI SI oneg

performed favorably,
fragrance
of the participants
D2{3}, G213}

fragrance not

intensity as

and the

in an emulsion)

highest fragrance

7 below.

Talble 7

intensity.

were

then instructed

control

compared to the other

gamplas
to choose the

The resgults

Lo

are

and in many enmbodiments provided

‘s
il.e.

sample

compare

better
Five
A2{3},

including

gsample with the

Control Comparison

Code

A2 {3)

D2{(3)

G24{3)

Control

-

bt

[

"

[t

ahown

in Table
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(060727 As shown in Table 7, the PPI SI WS emulsion
aamples have the highest fragrance intensity after 4 hours of
19 g g b

dry time versus other emulsion samples and the control.

(60723 In summary, the above data show the ewmulsion
gamples of the present disclosure wmaintain £ragrance
intensity better than no emulsion {(i.e., contrcl) and further
are superior 1in fragrance emigsion to all other tested

samples.

[0074] When introducing element of the present

Ul

dieciosure or the preferred ewbodiment(s) therecf, the
articles “a”, *an”, “the” and “gaid” are intended to mean
that thexre are one or more of the elements. The terms
“comprising”, Tincluding® and Thaving” are intended to be
inclusive and mean that there may be additional elements

other than the listed elements.

[0075] In view of the above, it will be seen that the
several objects of the disclosure are achieved and other

advantageocus regults attained.

[0076] Az various changes could be made in the above
formulations and substrates/articles without departing from
the scope of the disclosure, it is intended that all matter
contained in the above description ghall be interpreted as

11lugtrative and not in a limiting sense.
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WHAT IS CLAIMED IS:
1. A fragrance delivery system comprising an emulsion

compriging a gilicone-based polyurethane having a polyneric
backbone comprising at lesast one lipophilic moiety and at

least one hydrophilic moiety, a fragrance, and a carrier.

2. The fragrance delivery system of claim 1, wherein

the polymeric backbone comprises at leagt one dimethicone

3. The fragrance delivery system of claim 2, wherein
the polymeric backbone comprises a big- (polvethyliene glycol)y

dimethicone, wherein x ranges from 8 to 20.

4. The fragrance delivery system of claim 2, wherein
the polymeric backbone comprises a big- (polvethyliene glycol)y

dimethicone, wherein x ranges from 12 to 16.

5. The fragrance delivery system of claim 3, wherein

3.

the polymeric backbone comprises isophorone dilsocvanate.

.

G. The fragrance delivery stem of claim 1, wherein

k(:

the silicone-based polvurethane and fragrance ave present in
a weight ratio of giliccone-based polvurethane:fragrance of

from about 1:3 to about 3:1.

7. The fragrance delivery system of claim 1, wherein

at least a poritilcn of the emulelion is encapsulated.

8. A fragrance-emitting article comprising a substrats
compriging a film layer, the £ilm layer comprising a
silicone-baged polyurethane having a polymeric backbone
comprising at least one lipophilic moilety and at least one
hydrophilic molety and a fragrance.

9. The fragrance-smitting arvticle of claim 8, wherein
the polymeric backbone comprises a bis- (polvethylene glycoll,

dimethicone, whereln x vanges from 8 to 20.
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i0. The fragrance-emitting article of claim 9, wherein
the polymeric backbone further comprises isophorone

diisccoyanate.

11. The fragrance-smitting article of claim 8, wherein
the film laver further comprises a carrvier selected from the
group cousisting of water, methancol, ethanol, isopropancl,
butanocl, and combinations thereof.

12. 7The fragrance-emitting article of claim 8, wherein
the silicone-basged polyursethane and fragrance are present in
a weight ratio of silicone-based polyurethane:fragrance of

about 1:1.

13. The fragrance-emitting articles of claim 8, wherein
the article iz selected from the group consisting of a patch,
an absorbent article, tissue paper, cardboard packaging,

clothing, paper towels, and napkins.

i4. A method of manufacturing a fragrance-emitting

article, the method comprising:

contacting a fragrance with a carrier to solubllize the

fragrance;

preparing an emulsion by blending the fragrance with a
silicone-based polyurethane having a polymeric backbone
comprizsing at least one lipophilic moiety and at least one

hydrophilic moiety;
applyving the emulgion to a substrate; and

drying the emulsion to form a £ilm laver on at least one
surface of the substrate.

i5. The method of claim 14, wherein the fragrance ig
100% by weight soclubilized in the carxrvier.

158. The method of claim 14, wherein the polymeric
backbone comprises a bis- {polvethylene giycoll, dimethicons,

wherein x ranges from 8 to 20.
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i7. The method of claim 16, wherein the polymeric

backbone further comprises izophorone diisocyanate.

-]

icone-baged

LAl

18. The method of c¢laim 14, wherein the si
polyurethane and fragrance are blended in a weight ratio of
silicone-baged polyvurethane:fragrance of from about 1:3 to

-

about 3:1.

1. The method of claim 14, whersin the emulsion ig
applied to the substrate using a method selected from the
group consisting of coating, spraying, dripping, dippiang, and
combinations theresof.

20. The method of claim 14, wherein from about 0.30% by
weight add-on to about 400% by weight add-on of emulsion is

applied to the substrate.
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