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(54) Title: PROCESS FOR FORMING A SHAPED FILM PRODUCT

(57) Abstract: A process capable of commercial
scale manufacturing of inexpensive, shaped film
products includes placing a mask over a sub-
strate; delivering a film-forming composition
through a nozzle to form a raw shape on the sub-
strate; removing the mask; and soliditying the
film-forming composition to provide the shaped
film product disposed on the substrate. The mask
has a delivery surface and an opposite sub-
strate-facing surface and at least one aperture
having a design corresponding to the desired
shaped film product. The nozzle is disposed in
sealing engagement with the delivery surface of
the mask to the at least one aperture of the mask
during delivery of the film-forming composition.
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PROCESS FOR FORMING A SHAPED FILM PRODUCT

Field of the Invention

The invention provides a process capable of commercial scale manufacturing
of inexpensive, shaped film products includes placing a mask over a substrate;
delivering a film-forming composition through a nozzle to form a raw shape on the
substrate; removing the mask; and solidifying the film-forming composition to
provide the shaped film product disposed on the substrate. The mask has a delivery
surface and an opposite substrate-facing surface and at least one aperture having a
design corresponding to the desired shaped film product. The nozzle is disposed in
sealing engagement with the delivery surface of the mask to the at least one

aperture of the mask during delivery of the film-forming composition.

Background of the Invention

Any discussion of the prior art throughout the specification should in no way
be considered as an admission that such prior art is widely known or forms part of
common general knowledge in the field.

Film products have a wide variety of uses. These include decorative window
decals, plasters, adhesive bandages, and oral strips (both medicated and otherwise).

Conventional production of such integral film products generally involves
die-cutting the desired shaped product from film stock. While this production
produces inexpensive film stock, die-cutting limits the efficiency and/or variability
of final product forming. If the product shape is not completely rectangular or
otherwise completely tessellated, the surrounding ladder scrap can produce
significant waste. Therefore, products that have costly raw materials are often
restricted to square or other completely tessellated shapes to substantially eliminate
this expensive waste. This unfortunately prevents the formation of optimal shapes
for some uses. Examples of die-cutting medical films include such production
techniques are described in Pharmedica Ltd., WO 2012104834 A1, Pinna et al, US
Pat. No. 7612048 B2, and Smithkline Beecham Corp., WO 2005/009386 A2.
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On the other hand, printing — including stencil printing and screen printing —
are known processes that are capable of providing irregular shapes on substrates.
Generally, the printed materials remain on permanently joined to the substrates,
such as printed text and graphics on paper, printed circuits in the electronics
industry, and printed designs on clothing and signage. However, such integration of
a carrying substrate into a printed element prevents the usage of the printed
product separate from the substrate.

It is an object of the present invention to overcome or ameliorate at least one
of the disadvantages of the prior art, or to provide a useful alternative.

It is an object of an especially preferred form of the invention to provide for
a process capable of commercial scale manufacturing of inexpensive, film products
without the waste of die-cutting and which products are capable of use independent
of a supporting structure on which they are formed.

Unless the context clearly requires otherwise, throughout the description and
the claims, the words “comprise”, “comprising”, and the like are to be construed in
an inclusive sense as opposed to an exclusive or exhaustive sense; that is to say, in
the sense of “including, but not limited to”.

Although the invention will be described with reference to specific examples

it will be appreciated by those skilled in the art that the invention may be embodied

in many other forms.

Summary of the Invention
According to a first aspect of the present invention there is provided a
process for forming a flexible, shaped adhesive film product comprising the steps of:
a. placing an unscreened stencil mask having a delivery surface and
an opposite substrate-facing surface, a thickness of greater than about 0.4
mm, and at least one aperture having a design corresponding to the desired
shaped adhesive film product over a substrate having a releasable surface;
b. delivering a liquid, film-forming composition at a flow rate through
a nozzle in partial sealing engagement with the delivery surface of the stencil
mask to the at least one aperture of the mask to form a raw shape on the

la
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substrate wherein the flow rate of the liquid, film-forming composition is
controlled to correspond to a void volume defined by a projection of a
delivery opening of the nozzle, substrate and stencil mask sidewalls;

c. removing the stencil mask;

d. solidifying the liquid, film-forming composition to provide the
flexible, shaped adhesive film product disposed on the substrate and having
a pressure-sensitive adhesive surface in contact with the substrate;

wherein the flexible, shaped adhesive film product is arranged and
configured to be removable from the releasable surface of the substrate for

use independent of the substrate.

According to a second aspect of the present invention there is provided a
process for forming a multilayered, flexible, shaped adhesive film product
comprising the steps of:

a. placing a first unscreened stencil mask having a delivery surface
and an opposite substrate-facing surface, a thickness of greater than about
0.4 mm, and at least one aperture having a design corresponding to a desired
shape of a portion of the shaped adhesive film product over a substrate
having a releasable surface;

b. delivering a first liquid, film-forming composition through the at
least one aperture of the first unscreened mask to form a first raw,
unsolidified shape having a thickness on the substrate;

c. removing the first mask;

d. placing a second unscreened stencil mask having a thickness, a
delivery surface and an opposite substrate-facing surface and at least one
aperture having a design corresponding to the desired shape of a second
portion of the shaped adhesive film product over the first raw, unsolidified
shape, wherein the first raw shape is no larger than the at least one aperture
of the second unscreened stencil mask and wherein the thickness of the
second unscreened stencil mask is greater than the thickness of the first raw

shape;

1b
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e. controlling delivery of a second liquid, film-forming composition to
a void volume defined by:
i. a volume of a projection of a delivery opening of a nozzle,
substrate and mask sidewalls, less the volume of the first raw,
unsolidified shape corresponding to the projection of the delivery
opening; and
ii. delivering the controlled volume of the second liquid, film-
forming composition to the second unscreened stencil mask aperture;
f. removing the second unscreened stencil mask; and
g. simultaneously solidifying the first and second raw shapes to
provide the multilayered, flexible, shaped adhesive film product disposed on
the substrate and having a pressure-sensitive adhesive surface in contact
with the substrate;

wherein the multilayered, flexible, shaped adhesive film product is
arranged and configured to be removable from the releasable surface of the

substrate for use independent of the substrate.

Surprisingly, we have found a process capable of commercial scale
manufacturing of inexpensive, shaped film products without the waste of die-

cutting. The process includes placing a mask over a substrate;

le



WO 2015/103033 PCT/US2014/072107

removing the mask; and solidifving the film-forming composition to provide the
shaped filro product disposed ouv the substrate, The mask bas a debvery surface and
an oppeosite substrate-facing surlace and at least one aperture haviog a design
corresponding to the desired shaped film product. The nozzle is disposed in sealing
5 eogagement with the delivery surface of the mask to the at least one aperture of the
mask during delivery of the film-forming composition.
In an alternative emnbodirnent, a process includes placing a first mask over a
substrate; delivering a first film-forming composition through a nozele to form a
{irst raw shape on the substrate; removing the firet mask; placiog a second mask
16 over the first raw shape; controlling delivery of a second film-forming composition
to a void volume defined by a projection of a delivery opening of a nozzle. substrate
and masek sidewallz and debivering the controlled volume of the second fdo-forming
composition to the cecond mask aperture; removing the second mask; and
solidifyving the {irst and second raw shapes to provide the shaped filo prodact
disposed on the substrate. The first mask has a delivery surface and an opposite
substrate-facing surface and at least one aperture having a design corresponding to
a desired shape of a first laver of the shaped film product, and the nozzle is placed in
contact with the delivery surface through the at least one aperture of the mack.
The second roask has a delivery surface and an opposite substeate-faciog surface and
20 atleast one aperture having a design corresponding to the desired shape of a second

fayer of the shaped fil product.

BRIEF BESCRIPTION OF THE DRAWING

Fig. I is a block diagram of a process according to one embodiment of the

N2
wr

present Inveotion.

Fig. 2 3s a perspective view of a shaped {ilm product according te an
embodiment of the present invention,

Fig. 3 is perspective view of a flatbed printing apparatus vseful i one
embodiment of the present invention.
30 Fig. 4 3¢ cross section of the apparatus of Fig. 3.
Fig. 5A is a graph of the displacement of a piston in the hore of the positive

displacement pump of Fig, 3.

]
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Fig. 5B is a plan view of a mask correlated to the displacement of the piston
in the bore of the positive displacement pumyp of Fig, 3.

Fig. 6 is perspective view of a rotary printing systeo usefud in an altersate
embodiment of the present invention,

Fig. TAls a bottom plan view of a roulticomponent shaped filin produet
according to an alternate embodiment of the invention.

Fig. 7B is a cross-section of the multilaver file product of Fig, TA along line

Fig. 8¢ a perspective view of a step in the formation of the pudticomponent

shaped filow product of Fig. 7A,

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates to a process and apparatus for forming shaped
i products. The following description is presented to enable one of ordinaey skl
in the art to make and use the invention. Various medifications to the
embodiments and the generie prineiples and {eatures described herein will be readily
apparent to those skilled in the art. Thus, the present invention is not intended to
be limited to the embodiments shown but is to be accorded the widest scope
consistent with the principles and features described herein, Shaped film products
may have a wide variety of uses. These include household and recreational uses,
such as decorative decals for windows and walls, temporary tattoes (such as body
decals}), healtheare devices such as medicated and/or absorbent plasters, adhesive
bandages and sther wound coverings, oral strips also known as a “consumable filln”
{medicated. therapeutic, and cosmetic). other hody strips, such as moisturizing,
acne treatment, bgbtening of dark ciecles, melisma, celludite, delivery of vitarsins,
treatoient of eczerna, psoriasis, and the hke,

As used herein the specification and the claims, the term “integral film
product” variants thereol relate to a filon product that is sufficiently robust to
permit handling for a desired purpose separate from any supporting substrate. The

product is removable from a substrate for use independent of the sabstrate,
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As used herein the specification and the claims, the term “film-forming
ecrpposition” variaots thereof relate to a composition that ic capable of forming, by
itself ox in the presence of an additional agent, a continuous film on a sebstrate,

As used herein the specification and the claims, the term “raw shape”
variants thereof relate to the shaped volume of filo-forming corpeosition disposed
on a substrate through an apertured mask. The raw shape generally requires
further processing, such as integration, to transform it iote an integral fibm product.

As used herein the specification and the claims, the term “multilavered
shaped filio product” and variants thereof relate to thin products with two or more
distinet lavers {oot ixed or homogensous, Produocts with lavers containing
different characteristics such as: adhesion, flavor, color, texture, ete. Lavers may be
contiyuous, interpitient, or adjacent,

As used herein the specification and the claims, the term “tessellated” and
variants thereof relate to a planar surface baving a pattern of flat chapes haviog no
overlaps or gaps. Thus, there is no “ladder waste between the shapes.

Referring to the drawing, FiG. 1 1s a high level flow chaxt of a process for
forming multilayered shaped film products. A first Step 10 includes forming a mask
having an aperture. A second Step 20 includes placing the mask over a substrate. A
third Step 30 includes delivering a Uguid, filur-forming composition through the
mask to the substrate to form a raw shape. A fourth Step 40 includes removing the
mask. A fifth Step 50 includes solidifving the raw shape to form the shaped film
product.

A shaped filor product 100 according to one embeodiment of the invention is
shown in Fig. 2. In this embodiment, the shaped film product 100 has a variable
width measured perpendicular to o longitadinal axis x-x, and the product is narrow
at a fist end 102, increases to a maximuyn width, and terminates with a rounded
second end 104, opposite the first end 102,

As shown in Fig. 2, the fnooevations of the present nvestion allow the shape
to be as simple or complex as desired. In one advantage of the present invention,
the shape can be relatively complex — the kind of shape that would produce
excessive ladder waste in a die-catting operation. For example, the minimum

ladder waste produced during the printing of a pattern of nested cireles is about

4
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20% (based on cireles arranged in straight columns and rows touching at the
gquadrants}.
In reference to the embodiment of Fig. Z, Step 18 involves forming a mask
having at least one aperture corresponding to a raw shape.
5 Priot masks are known in the art. They can fnclude without linitation
stencils, tapes, and the like. While the exact fabrication of the print masks is not
critical to the present invention, our Invention makes is possible to form relatively
thick integral film products and therefore, use relatively thick masks. Preferably,
the roask has a thicknese of at least about .85 mibmeters (“mm™). In one
10 ernboditaent for use on the skin for flexible, relatively unnoticeable products, the
mask has a thickness of between about 0.65 mm and about 0.3 mm, more
preferably, between about 0.1 and about (.2 mon Inanother embodiment, thick
integral film products can be made using a mack having a thickness of greater than
about 6.2 myn, preferably between about 0.2 and about 2 sus, preferably hetween
about 0.4 mm and about I mm, and most preferably between about 0.5 mim and
about 1 mun. o mwany esibodiments, the thickoess of the mask is not eritical, while
in other embodiments, the present invention makes possible the formation of
integral filin products with previously unknown thicknesses,
The thickness of the viask generally determines the maxdonum thickness of

20 the integral film product. The relationship is determined by the nature of the film-

forming corgpesition and the mechaniero by which the cornpesition solidifies. For

example, hot melt and hydrocolleid film-forming compositions generally produce a

product thickness that i essentially equivalent to the mask thickness. Foaming

film-forming compositions can also be used and may provide solidified films having

N2
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a thickness substantially equivalent to the thickness of the mask, or possibly even
thicker. Solvent or other carrier-based corapesitions will lose thickness as the
product selidifies, The reduction in thickness is generally related to the solids
content of the composition. We have found that a solids content of 30-40% delivers
an integral film produet having a thickness of about 50% of the mask thickness.

30 Forpudations with {ower solids content would bkely deliver {inal products baving a

thickness of even less than 50% of the mask thickness.
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For example, a stencil mask thickness of 0.5 mm would be capable of
depositing a raw shape of fm-forming composition of about .5 mm. Upon
travsformation into the integral filie product, the thickness would dirainieh, based
upon the solids content of the film-forming composition.

The choice of materials is not critical in the production of the print siasks of
the present invention. Those of ordinary skill in the art will recognize that masks
can be roade of struetaral materials, ncluding without Bmittaticn: metals, such as
aluminum allov, stainless steel, Ni allov, Cr alloy or the like; resins, such mask as
polyirside, polvester, epoxy, polycarbonate, polyethylene, polyethylene
terephthalate (PET), polypropyvlene or the like; glass; paper; wood; or cardboard, as
well as combination thereof. As ancther example, the mask body may be made of a
composite material, such as glass fiber filled polvimides, polyesters, ox epoxies. The
mask body is formed in a sheet from these materials, The thickness of the sheet may
be frors 28 to 2000 microns (ura), although for eace in handling and other
considerations, the thickness is preferably from 20 to 80 pm.

1o a preferred embodiment, the mack has g uniform thickness, However, it
is possible to employ a mask having a thickness that changes along the machine
direction. For example, the mask may have a thickened central portion along the
machioe divection and tapered ends,

An example of a mask according to one embodiment of the present
vention, usefol in the formation of the shaped filon product 180 of Fig. 2 is a mask
200 that may be used in the flathed printing apparatus shown in Fig. 3. The mask
200 includes an impermeable roask portion 202 which defines at least one aperture
204. The mask 200 is placed over a substrate 206 in Step 20. This substrate 206
may be an endless belt (a continuous flexible web, inked platens, and the bke), or &t
may be a web that carries the resulting shaped product. The shaped product may
be permanently attached to the web, or it may be releasably attached to a web.
such as a release lner. Surfaces mwav be modified through the use of dey film
lubricants such as molybdenum disulfide, graphite, tungsten disulfide or oils that
are generally known to those of ordinary skill in the art, Typical release surfaees
may include silicone, poelytetraflucroethylene (PTEFE), waxes, polyvmers, polished

metals, or combinations thereof. The process may employ flathed apparatus or

6
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rotary apparatus. The printing apparatus will have a support 208 for the substrate
206 and systern for delivering a flm-forming composition through the mask
aperture 204 (Step 30). The system includes a fiim-forming composition reservoir
{not shown}, a nozzle 210, a pump 212, and a pump controller {such as a cam 214).

The system for delivering the fibpn-forming composition iteracts with the
mask 200 to provide appropriate velume of film-forming composition to the mask to
accurately {H the veid vobume in the roask apertare 204 below the nozale 210 during
relative motion between the mask and nozele. This relative motion {(shown in Figs.
3 and 4 as arrow 216) defines a roachine direction.

Referring to Fig. 4, the systern includes a noezle 210 arranged and configured
bear against an upper surface 218 of the mask 200. The lower surface 220 of the
roask 200 is in contact with the substrate 206, I the nozzle applies sufficient force
againgst the substrate and mask, it will form a seal with the upper surface of the
mask and between the lower surflace and the substrate effective te mintodee leakage
of film-forming composition 222, The nozzle 210 has a deliverv opening 224
defining a roachine direction dimension and a cross-divection disnension. Preferably,
the cross-direction dimension is greater than the maximum cross-direction
dimension of the at least one aperture 204 formed in the mask 200, however, in some
embodiments of the nvention, the cross-direction dimension of the nozsle is equal to
or slightly less than the maximum eross-direction dimension of the at least one
aperture. Thus, the substrate 206, mask sidewalls 226 and the projection of the
delivery opening 224 of the nozzle 210 define a void volume 228 when the nozzle is
disposed over at least a portion of the mask aperture 204, and the pump is
controlled to output a volume of the film-forming composition 222 to the delivery
opening 224 corresponding to that void volume ever which the delivery opening 224
is Jocated. This veid veluroe can change during the relative motion between the
nozzle 210 and mask 200, so the volume of the filin-forming composition output to
the delivery opening 224 will change with the chaoging void volaome. The ootput of
the pump 212 can be controlled through control means known to those of ordinary
skill in the art, In an example shown in Figure 3, the roask 260 can be placed in
proximity to a cam 214 that is coupled to a piston pump form of a positive

displacement pump 212, In this arrangement, the nozele 210 is movable across the

ho]
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upper surface 218 of the mask 200 defining the mask aperture 204. The nozzle 210 is
eonnected to a positive displacernent purap 212 having a cavity or bore containing
the flo-forming composition 222, As the nozzle 210 reaches the mask aperture 204
a cam follower 230 engages the cam 214, The cam profile correlates to the void
5 voluge defined by the substrate 206, mask sidewalls 226 and delivery opening 224
of the nozzle 210, as described above. As the nozzle 210 moves along the mask 200,
the cam 214 determines the motion of the carn follower 230 to move a piston in the
bore of the pump to output a velume of film-forming material 222 corresponding to
the void volume adjacent the delivery opening 224 of the nozale 219, Because the
10 sutput volometric flow of the positive displacement pump 212 corresponds to the
changing void volume as the nozzle 210 moves along the mask 200, there is minimal
distarbance to thdd flow. Preferably, the flow is substantially laroinar from the
delivery opening to the substrate. When the delivery opening 224 of the nozzle 210
reaches the end of the mask aperture 204, the pwop output terminates, and the
film-forming composition delivery system may then be removed from the mask.
The delivery epening 224 may have any shape appropriate for delivering the (-
forming compeosition. A partienlarly preferred delivery opening is a rectangular slot
having a cross-direction dimension that is substantially greater than the machine
direction dimension.
20 Using a rectangular slot nozzle, the cam displacement for a teardrop-shaped
film product baving a raw shape thickness of about 0.75 vuw is shown in Figs. 5A

and 5B. Fig. 5A shows a graph of the displacement of the cam follower 230 that is

eoupled to a piston baving & ¥ ineh diameter in the hore of the positive

displacement pump 212 of I'ig. 3. Fig. 5B is a plan view of a mask 200 correlated to

N2
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the displacement of the cam follower 230 caused by moversent along the cam 214 in
the direction shown in Fig. 4. A comparison of Figs. 5A and 5B shows that no film-
forming composition is provided to the mask aperture until the nozzle reaches the
left edyge of the wask aperture. Thas, the slope of the displacement Hoe 232 is zero
at the right edge of the graph of Fig. 5A. The volumetric flow rate increases as the
30 aperture width Increases {shown by the greater slope of displacement fine 232 of Fig.

3A}. Once the maximum width of the mask aperture is reached near a value of
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about 20 on the x-axis of Fig. 5A, the volumetric flow rate decreases to zero at the
right edge of the mask aperture.

While the above process is deseribed with respect to a cam eystem
controlling a positive displacement pump, it is evident that alternative volumetric
purops and vehometric flow controllers may be used and correlated to the relative
motion of the noezle and mask aperture. For example, computer controlled
volumetrie puraps can vary the fludd dispense rate to portions of the wask aperture
to provide the volume of film-forming composition corresponding to the void
volume, Additional, non-Hoiting representative examples of such purnps and
controls include rotary pumps {ruch as gear, screw, peristaltio, and Gexible tmpeller)
and reciprocating pumps {such as piston and diaphragm), and the like.

Io step 48, the first mask 200 is removed leaving a first raw shape deposited
on the substrate 206. The {aster the mack is removed, the better the definition and
edge quality of the raw chape and reculting film produoet, Thus, a rotary stencil
generally delivers a superior quality shaped filin product.

1o step 38, the raw shape 234 3s solidified into the shaped fitm product 100,
Again, the shaped {ilm product 100 mav be permanently attached to the substrate
206, or the substrate 206 mavy be a release lner to permit the product to be removed
therefrom for use independent of the substrate. The exact nature of the solidifying
station is not critical to the preseut invention. For example, the raw shape may he
beated to drive off volatile carriers, such as such as water and organic selvents.
Alternately, the solidifying can be through providing energy, such as UV light to
eross-liok or otherwice “cure” one or more polymerie film-forming components, I
one or mors film-forming components is a hotmelt composition, the solidifying can
be as simple as allowing the raw shape to cool below a melt or glass transition
femiperature,

Omne of ordinary skill in the art will recognize that additional layers may be
added by repeating steps 20 through 40 with additional {m-forming compositions
to provide multilayered film products {(without solidification between film layer
formation) haviog at least two layers. The present investion is particalarly suited
to apply raw shapes in layers as there is minimal disturbance to fluid flow with the

correlated volumetric output of the pump, as deseribed above., Again, multiple

g
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layers formed on raw, unsolidified layers are possible, because the delivery of
subsequent layers sceurs with subetantially laminar flow. This minimizes roixing of
adjacent flm-forming compositions. Accurate control of the nozzie output avoids
layer mixing at the point of application,

Again, the shaped tilm product may be permanently attached 1o the web, or
it may be releasably attached to a web, such as a release liner. If the process
according to the present invention exaploys a release loed web as the substrate, the
release lined web may be used as a carrier and packaged with the shaped film
product in appropriate sized primary packaging uotil delivered to a consumer, The
consiper may then remwove the shaped filro product frora the substrate and use it as
desired. Alternately, if the process according to the present invention employs an
endiess belt haviog a releasable surface or other sabstrate integrated inte the
manufacturing equipment, the shaped {ilm produet is removed from the releasable
surface of the substrate and packaged for delivery to g consumer. The chaped film
product mav have an adhesive surface, such as in a medicated plaster, or it may
have nop-tacky surfaces, such as in an oral steip,

The above processes are described with reference to flatbed stencil printing
systems. However, one of ordinary ckill in the art will recognize that variations
roay be made to the process. For example, a rotary printing system 300 shown in
Fig. 6 may be used. In thic system, the film-forming composition is applied with a
pozele 302, A prioting droys 304 includes a plurality of mask apertures 366, The
rotation of the drum 304 indexes a mask aperture 306 to the nozele 302. A
eontroller, such one or more elernents to ideotify and read mask aperture position,
correlates the controlled volumetric delivery of film-forming composition to the
delivery opesing of the pozsle (as described above). The {ilm-forroing composition
is delivered to the interior of the drum 304 via a conduit from a reservoir (not
shown) void volume defined by the nozzle 302, mack sidewalls 308 and substrate
310, again, as deseribed above. The raw shape 312 thexn moves in the direction of
arrow 314 for further processing.

The following techuical considerations are believed to be relevant to stenetl
printing via a film-forming composition delivery nozzle. Accurate dispensing of the

film-forming composition leads to sucecesstul accurate shape formation, This is

10
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achieved when the instantaneous velume of the film-forming composition dispensed
equals the tomediately adjacent and corresponding stenetl vohume, Iu the
undesirable event of dispensing excess film-foroing composition, the excess collects
on the leading edge of the slot noszle, This accumulation can spill uncontrollably
through the next stenci opening and contaminate the exterior surface of the stencil,
This creates defects such as poor edge definition and smears between patterns.
Under filling of the mask aperture {eads to product defects cueh as skips and voids,
The slot nozele opening {(width) generally equals the maxinum pattern width.
Pressing the nozzle agaiost the stencil surface creates a dynamie seal, Hence, the
effective nozzle width vaturally changes as the stencil opening passes across the
nozzle.

Capillary action can draw the liquid Shm-forodng compesition into narerow
gaps, Stenciling in a flat plane works best with the guick removal of the stencil
froms the substrate to avoid lquid wicking between, Capillary action can create
defects such as feathered and rough edges. Rotary stenciling {stencil in a cylinder
form) manimizes the effects of capillary artion, because stenel contact with the
substrate is along a line tangent to the cvlindrical. Increasing web {substrate) speed
can improve this further.

Priot thickoess is controlled by mask thickness (and the correspondiog Bguid
flow}. The minimum mask thickness is a material strength issue. Stainless steel
0.006 inch thick may be a practical lower limit with cureent technology. 0.006 thick
mask yields dry filia thicknesses in the range of 0.002 — 0.003 inch depending upon
tquid solids content.

Island steneil printing offers special challenges due to the above
considerations, Stencil printing of @ multicoraponent shaped {im product 700
haviog ao island 702 surrounded by asoether o material 704 {such as shown in
Figs. TA and B) according to the present invention takes advantage of the laminar
flow of the film-forming composition during printing. The “film material{e}” are the
result of the transformation of the film-forming composition(s) into a film structure.
This alse aveids mixing between lavers, Io order to form a stencil-printed “island”™
product 700, the island portion 702 of the product can be formed on the substrate

BOO as an initial step {as chown in Fig.8). This initial step can be performed via

11
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stencil printing as described above, or it can be formed otherwise, such as via screen
printing, and other procesces know to those of ordinary skill in the art, Next, a
masck 802 je placed about the “sland”, and the aperture of the mask is filled with a
film-forming composition as described above (see Figs. 3 and 4}, however, the
dispensing flow rate must account for the island vehoe, When caleulating the
instantaneous dispense rate the island volume would be subtracted from the total
volurme, It s also important that the chape of the island corresponds to or fits
within the mask aperture and has a height h; that is less than the thickness of the
mask heo Again, aceurate flow rate of the fibun-forming cornposition i roportant to
avold smearing and or mixing of the island laver by the subsequently added top
fayer.

We bave also found that it is preferred to have ao island flm-forming
eomposition viscosity higher than the second film-forming composition viscosity.
The higher viscosity will better resist sheer forces and discourage mixing,

The film-forming compositions emploved in the present invention may be in
the form of a hotmelt composition. a selid material that can be melted to form a
flowable liquid and deposited to form a raw shape which can then ceol to form the
integral filin product. Alternatively, the film-forming composition may include at
least a tdom forudeg comoponent and a carrier. Additional components may melude,
without Hmitation, emulsifiers, sarfactants, plasticizers, active ingredients,
fragrances, coloring agents, flavorings, and other components koown to thoese of
ordinary skill irs the art. The carrier is preferably a liquid and may be a solvent or
diluent. Preferred carriers include water and aleshols.

The water soluble polymers of the present invention possess film forming
properties useful producing the filios of the present invention. Many water selable
polvmers may be used in the films of the present invention. A representative, son-
limiting Hst includes pullulan, cellulose ethers (such as hydroxypropylmethyl
cellulose, bvdroxyethyl cellulose, bydroxypropyl cellulose), polyvinyi pyrrolidone,
carboxymethyl cellulose, polyvinyl alcohol, sodium alginate, polvethvlene glveol,
tragacanth guoy, guar guin, acacia gurs, atabie gum, pelyacrylic acid,
methylmethacrvlate copolymers, carboxyvinyl polymers, amvlose, starches {such as
high amyvlose starch and hydroxypropylated high amyloese starch), dextrin, pectin,

12
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chitin, chitosan, levan, elsinan, collagen. gelatin, zein, gluten, soy protein isolate,
whey protein isclate, casein and/or mixtures thereof,

In one preferred embodizaent, the carrier is water. In altersate
embodiments, organic solvents which have been conventionally used can be
emploved as the solvent. A representative, non-lnitiog Het of usefiul solvents
includes monovalent aleohols such as methanol, ethanol, propanel, butanol, 3-

metboxy-3-methyl-I-butanol, and 3-methoxy-1-butanel

Y

alkvlcarboxylic acid esters
such as methyl-3-methoxvypropionate, and ethvl-3-ethoxypropionate; polvhydric
alcobols ruch as ethylene glycol, diethylene glyeol, and propyviene glycol: polyvhydrie
aleohol derivatives such as ethylene glveol monomethyl ether, ethvlese glycol
monoethyl ether, ethylene glveol monopropyl ether, ethylene glycol monohutyl
ethex, propylese glyeol roonemethyl ether, propylene glveo! moncethyl ether,
propylene glyeol monopropyl ether, propyvlene glycol monobutyl ether, ethylene
glyeol roovomethyl ether acetate, ethylene glyeol roonoethyl ether acetate, and
propvlene giveol monomethyl ether acetate; fatty acids such as acetic acid, and
propiouie acid; ketone such as acetone, methyl ethyi ketone, and 2-heptanone.
These organic solvents may be used alone, or in combination.

The filin product may also contain at least one surfactant, including anionic,
amphoterie, non-ionic, and cationie surfactants or gdxtures thereod,

A representative, non-limiting list of anionic surfactants meludes, alone or
wdxed, salts {(for example salts of alkali metals, ruch as of sodium, awmoexiure salts,
salts of amines, salts of amino-alcohols or magnesium salts) of the following

ecrppounds: atkyl sulphates,

Y

alicylether sulpbates, alkylarsidoether-sulphates,
alkylaryipolyether-sulphates, monoglyceride sulphates, alkyl sulphonates, alkyl
phosphates, alkyiamide sulphonates, alkaryvl sulphonates, alpha-olefin sulphonates,
paraffin sulphonates; altkyl sulphosuccinates, alkylether sulphosuccinates,
alkylamide-sulphosuceinates, alkyl sulphosuecinamates, alkyl sulphoacetates,
alkylether phosphates, aoyl sarcosinates, aoyl setbionates and N-acyl taurates, the
alkyl or acyl radical of all these various compounds for example having from 8 to 24
earbon atoms, and an aryl radical such as a phenyl or benzyl group.

According to at least one embodiment, the salts include those of fatty acids,

such as the salts of oleic, ricinoleic, palmitic, stearie acids, acids of copra ol or of
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hydrogenated copra oil, acyl lactylates whose acyl radical has 8 to 20 carbon atoms,
atkyl D-galactoside uronie acids and their salts as well a¢ the polvoxyaliylenated
allkyl{Co-U24)ether carboxylic acids, the polyoxyalkvlenated alkyHU6-C24)ary
ether carboxylic acids, the polyoxvalkvlenated alkvl{C6-C24)amido-ether

5 carboxylic acids and their salts, for exarople those having froye 2 to 50 ethylene
oxide groups, and mixtures thereof.

A representative, non-liniting list of amphoterie surfactants includes, alone
or mixed, the derivatives of secondary or tertiary aliphatic amines wherein the
aliphatic radical is 3 livear and branched chain with § to 22 carbon atorss and

10 comprises at least one hydrosolubilizing aviondc group (for example carboxvlate,

sulphonate, sulphate, phosphate or phosphonate}; the alliyl ((8-C20) betaines, the

sulphobetaines, the alkyl (C8-C20) amidoalkyl (C1-C8) betaines such as

cocoamidopropyl betaine or the alkyl (C8-C20) amidoalkyl {C1-C6} sulphebetaines,
A representative, non-limiting list of non-ienie surfactants includes, alove or

mixed, alcohols, alpha-diols, alkyl phenols or polyethoxylated, polvpropoxylated or

polyglyeerslated fatty acids, having an alipbatic ebain with for example 8 to 18

carbon atoms, where the number of ethylene oxide or propylene oxide groups can

optionally be in the range from 2 to 50 and the number of glycerol groups can

optionally be in the range from 2 to 30,

20 Any plasticizer known in the pharmaceuatical art is suitable for use in the
film product. These elude, bot are not Hodted to, polyethylene glyesl; glveering
sorhitol; triethyl citrate: tribuvl citrate; dibutyl sebecate; vegetable vils such as
eastor ol surfactants cueh as polysorbates, sodbum laoryl sulfates, and disotyl-

sodium sulfosuccinates: propylene glyveol; mono acetate of glycerol; diacetate of
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glyeerol; triseetate of glveerol: natural gums and mixtures thereof,
The film product of the present iovention may also contain at least one
colorant, such as a pigment or dvestuil, Examnples of suitable pigments include, but
: g 3 &
are not Hoited to, inerganic pigraents, oxgarde pigroents, lakes, pearlescent
pigments, irridescent or optically variable pigments, and mixtures thereof. A
30 igment should be understood to mean insrganic or organic, white or colored

particles. Said pigments may optionally be surface-treated within the scope of the
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present invention but are not limited to treatments such as silicones, perfluorinated
ecrpounds, lecithin, and argine acids,
Representative examples of inorganic pigroents useful in the present
invention inchiude those selected from the group consisting of rutile or anatase
5 titanium dioxide, coded in the Uolor Index under the reference CI 77,881; black,
vellow, red and hrown iron oxides, coded under references C1 77, 499, 77,492 and,
77,491, manganese vielet (G 77,742); ultramarine blue (U1 77,007); chromiam oxide
{C1 77.288); chromium hvdrate (I 77,289): and ferric blue (CI 77,510) and mixtures
thereof,
16 Representative examples of orgasic piguents and lakes useful in the present
invention include, but are not Hmited to, D&C Red No. 19 {C1 45,1760}, D& Red
Neo. 9(CE 15,585}, D&C Red Neo. 21 (CF 45,380), D&C Orange Neo. 4 (€1 15,510},
D& Orange No. 5 (£1 45,370}, D&L Red No. 27 {{] 45,410}, D&C Red No. 13 ({1
15,630}, B&C Hed No. 7 (€1 15,850), D& Hed No. 6 {C1 15,856}, D&C Yellow No. 5
15 (C119,140), B&C Hed No. 36 (CI 12,085), D&U Orange No. 10 ({1 45,425), D&O
Yellow Ne. 6 (€1 15,985), B&C Red No. 30 (T 73,360), B&C Hed No.3 ({1 45,430)
and the dye or lakes based on cochineal carmine (€I 75,570) and mixtures thereof.
Representative examples of pearlescent pigments useful in the present
invention include those selected from the group couvsisting of the white pearlescent
20 pigments such as mica coated with titanivm oxide, mica coated with titaniom
dioxide, bismuth oxyebloride, titandum oxvehdoride, eolored pearlescent pigroents
such as titaniwm mica with iron oxides, titanium mica with ferric blue, chromium
oxide and the Hhe, titanium oiea with an orgasic pigment of the above-mentioned

tvpe as well as those based on bismuth oxychloride and mixtures thereof.

N2
wr

The precise amount and type of colorant eraploved 1o the cosmetic
compositions of the tnvention will depend ou the color, intensity and vse of the
cosmetic eomposition and, as a result, will be determined by those skilled in the art
of cosmetic formulation.

Amny thickener known in the art may optionally be added to the film.

30 Suitable thickeners include, but are not Hinited to, cyelodextrin, crystallizable
carbohvdrates, and the like, and derivatives and combinations thereof. Suitable
crystallizable carbohydrates include the monesaccharides and the oligosaccharides,

15
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(M the monosaccharides, the aldohexoses e.g.. the D and L isomers of aliose, altrose,
glucose, mannose, gulose, idose, galactose, talose, and the ketohexoses e.g., the I
andd L isomers of fructose and sorkose along with their bydrogenated analogs: e.g.,
gluecitol {sorbitol}, and mannitel are preferred. Of the sligosaccharides, the 1.2-
disaccharides sucrose and trehalose, the 1 4-disaccharides maliose, lactose, and
cellobiose, and the §,6-disaccharides gentiobiose and melibiose, as well as the
trisaccharide raffinose ave preferred along with the isoroerized form of sucrose
known as isomaltulose and ite hvdrogenated analog isomalt. Other hydrogenated
forms of reducing disaccharides {such ac msliose and lactose}, for example, roaltitel
and lactitol are also preferred. Additiosally, the hydrogenated forras of the
aldopentoses: e.g., I} and L ribose, arabinose, xylose, and lyxose and the
hydrogenated formos of the aldotetroses: e.g., D and L ervthrose and threose are
suitable and are exemplified by xvlitol and ervthritel, respectively.

Preservatives known in the art may optionally be added to the filon. Swirable
Preservatives include, but are not hmited to Benzalkonium Chloxide, Benzvl
Alcobel, 2-Brome-2-Nitropropaove, Butylparaben, Chlorhexidine Digluconate,
Chlorphenism, Dehvdroacetic Acid, Citric Acid, Diazolidinvl Urea, DMDM
Hvdantein, Ethylparaben, Formaldabvde, Imidazolidinyl Urea, Isshutviparaben,
Methvlisothiazolinone, Methbylparabes, Phenoxyethaosl, Polvaromopropyl
biguanide, Potassium Sorbate, Propylparaben, (uaternium — 15, Salicylic Aeid,
Sodium beozoate, Sodium Dehydroacetate, Sodium Metabisulfite, Sodium
Salicviate, Sodinm Sulfite, Sorbic Acid, Stearalkonium Chloride, Triclosan, and ZLinc
Pyrithione,

In some embodiments, “microbeads™ or other particulate materials mav be

6

incorporated and used as “serabbiog particles” or “exfoliates” in film products used
in personal care products such as facial serube and body washes. The oderokbeads are
small particles, generally having a particle size of less than about 1,000 pm, often
less than about 750 um. Often, topical compositions and/or skin cleansing
compositions incorporate microbeads or particulates having a size of less than about
300 o, and preferably, less than about 100 pon. Particulates, such as purnice can
range from 35-1400 pra; topical compositions generally employ pumice having a

particle size of abouat 100 um. The microbeads can be a generally homogeneous

16
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material and can corprise pumice, polyethvlene, glass, aluminum oxide, titanium

dioxide, celluloses, such as Hydroxypropyl Methyicelluloce (HPMC), or Vitamin E,
Alternatively, the micxobeads can be in the form of micreencapsulated particles in
which desirable material is encapsulated in a covering material to delay the release
of the roaterial to the eovirenment., The seroencapsulated particle may include
adhesives and/or one or more benefit agents described in more detal below.,

In a preferred erphodiment, the {Hm-forming composition, for exarnple as
shown in Figs. 2 and 3, includes a benefit agent. The resulting shaped fila product
100 has a first surface 106 formed on a releasable surface of the substrate, and a
second surface 108 opposite thereof, The first surface 106 is arranged and
configured to deliver the benefit agent therethrough, For example, the first surface
106 may be protected by a release Hiner on a fexible substrate during manofacture
and storage prior to use by a consumer. On the other hand, the second surface 108
is exposed to ambient conditions during the fouching of the raw shape. Thus, the
first surface 106 may be tacky after removal from the substrate, and it may adhere
to the skin of a consumer, The cecond suxface 108 may “dry out” during
transformation to the shaped film product 100. Thus, the tacky first surface 106
can be ideal {or delivery of a benefit agent to the skin of the consumer,

As used herein the specification and the clabme, the term “benefit agent” and
variauts thereof relates to an element, an 1on, a compound (e.g.. a synthetic
compound or a compound iselated from a natural seurce) or other chiwoncal mmolety
in solid {e.g. particulate}, liquid, or gaseous state and compound that has a cosmetic
or therapeuatic effect on the skin,

The compositions of the present invention mayv further include one or more
benefit agents or pharmaceutically-acceptable salts and/or esters thereof, the henefit
agents generally capable of interacting with the skin to provide a benefit thereto.
Ag used herein, the term “benefit agent” includes any active ingredient that is to be
delivered into and/or onto the skin at a desired location, such as a gosmetic or
pharmaceutical.

The benefit agents usefud herein may be categorized by their therapeutie
benefit or their postulated mode of action. However, it is to be understood that the

benefit agents useful herein may, in some circamstances, provide more than one
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therapeutic benefit or operate via greater than one mode of action. Therefore, the
particudar elsssifications provided herein are yoade for the sake of convenience and
are not ntended to Himit the beneft agents to the particular application{s) Hsted.

Examples of suitable benefit agents include those that provide benefits to the
skin, such as, but ot limited to, depigmentation agenots; reflectants; {ilm forming
polymers; amino acids and their derivatives; antimicrobial agents; allergy
inhibitors; anti-acue agents; anti-aging ageots; anti-wrinkling ageots, antizeptics:
analgesics; shine-contrel agents; antipruritics; local anesthetics; anti-hair loss
agents: hair growth promoting ageots; bair growth inhibitor agents, antihistamines:
anti-infectives; anti-inflamumatory agents; anticholinergies; vasoconstirictors;
vasodilators; wound healing promoters; peptides, polypeptides and proteins;
deadorants and antiperspivants: medicament agents; skin firmiog agents, vitamins;
skin lightening agents; skin darkening agents: antifungals; depilating agents;
counterirritants; hernorchoidals; insecticides; enzymes for exfoliation or other
functional benefits; enzyme inhibitors; poison ivy products; poison oak products:
burn products; anti-diaper rash agents; prickly heat agents; vitamins; herbal
extracts; vitamin A and its derivatives; flavenoids; sensates; anti-oxidants; hair
lighteners; sunscreens; anti-edema agents, neo-collagen enhancers, film-forming
polvmers, chelating agents: anti-dandruff/sebhorreic dermatitie/prorciasis agents;
keratolytics; and mixtures thereof.

In addition the benefit agent may also provide passive benefits to the skin,
As such, the benefit agent mayv be formulated into a composition that include such
ingredients as humectants or emollients, sefteners or conditioners of the skin, make-
up preparations, and mixtures thereof.

Examples of suitable anti-edema agents nonexclusively include bisabolol
natural, synthetic bisabelol, corticostereids, beta-ghucans, and mixtures thereofl

Examples of suitable vasoconstrictors nonexclusively include horse chestnut
extract, prickly ash, peroxides, tetrabydrozaline, and mixtures thexeof,

Examples of suitable anti-inflammatory agents nonexclusively include
benoxaprofen, centella asiatica, bisabolol, feverfew {whole)}, feverfew (parthenolide
free), green tea extract, green tea concentrate, hvdrogen peroxide, salicylates, oat

oll, chamomile, and mixtures thereof.
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Examples of neo-collagen enhancers nonexclusively include vitamin A and its
derivatives {e.g. beta-carotene and retineids such as retinoic acid, retinal, retinyd
esters such as and retioyl pabsitate, retinyl acetate and retinyl propionate): vitarsin
€ and its derivatives such as ascorbic acid, ascorbyl phosphates, ascorbyl palmitate

5 and ascorbyl gliucoside; copper peptides; siople sugars such as lactose, mellibiose
and fructose; and mixtures thereof,
Examples of enzymes inchude papain, bromelais, pepsin, and trypsio,
Examples of suitable skin firmiing agent nonexclusively include alkanolamines
such as dimnethylaminoethavol (“DMAE™).
10 Examples of suitable antiproritics and ekio protectants nonexclusively
include oatmeal, beta-gluean, feverfew, soy products (by “soy produet,” it is meant
a substance derived from soybeans, as described in United States Patent
Application 2002-0160062), bicarbenate of soda, colloidal catmeal, Anagallis
Arvensis, Uenothera Biennis, Verbena Officinalis, and the like. As used herein,
colloidal oatmeal means the powder resulting from the grinding and further
processing of whole oat grain meeting United States Standards for Number 1 or
Number 2 oats. The colloidal vatmeal hae a particle size distribution as follows: not
more than 3 percent of the total particles exceed 150 micrometers in size and not
more thao 20 percent of the total particles exceed 75 micrometers in size. Exaroples
20 of suntable colloidal oatmeals include, but are not limited to, “Tech-0” available

from the Beacon Corporation {Kenilworth, NJ) and colloidal oatineals available

from (uaker (Chicago, IL).

Exaroples of suitable reflectants nonexclusively jnclude miea, alumina,

calcium silicate, glyeol dioleate, glveol distearate, silica, sodium magnesium
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fluorosilicate, and gaxtures thereof.

Exaroples of skin darkendng agents nonexclusively clude dihydroxy
acetone, ervthulese, melanin, and mixtures thereof,

Suitable film forming polvmers include those that, upon drying, produce a
substantially continuous coating or film on the skin or nails. Nonexclusive
30 examples of suitable film forming polymers include aerylamidopropyl triznenibus

chloride/acrvlamide copolymer; corn starch/ acrvlamide/ sodinm acrylate
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copolvmer; polyquaterninim-10; polyquaterninm-47; polyvinylmethylether/maleic
anhydride copolymer; styrene/acrviates copolymers; and mixtures thereof,
Commercially available humectants which are capable of providing
moisturization and conditioning properties nonexclusively include: {1} water
soluble ligquid pelyels selected from the group comprising glveerine, propylene

dyeol, hexvlene glyeol, butylene glveol, pentylene glyeol, dipropylene glveol, and

o =]

mixtares thereof; {ii) polyalkylene glyveol of the formuls HO-{H70)}b-H wherein H”
is an alkylene group having from about 2 te about 4 carbon atoms and b is an
integer of from about 1 to about 10, such as PEG 4; (i) polyethvlene glyeol ether
of methyl glucose of forvmla CH3-COoH1005-(OCH2CH2)e-0O1f wherein ¢ is an
integer from about 5 to about 25; (iv) urea; (v} fructose; {vi} glucose; (vii) honey:
{viti} lactic acid; {ix} maltose; {x} sodbwm glucuronate; and (x3) mixtures thereof,
with glycerine being an exemplary humestant,

suitable amine acids and derivatives inelude aminog acids derived {rom the
hydrolysis of various proteins as well as the salts, esters, and acyl derivatives
thereof. Exaroples of such amine acid agents nonexclusively include amphoteric
amine acids such as alkvlamido alkylamines, i.e. stearyl acetyvl glutamate, caprvloyl
gitke amine acid, caprylovl collagen amine acids; caprylovl Keratin amino aeids;
capryloyi pea andne acids; cocoditsonium hydroxypropyl silk awmine acids; corn
gluten amino acids; eysteine; glutamic acid; glyveine: hair keratin amine acids; amine
acids sueh ae aspartic acid, threenine, serine, glutasde acid, proline, glyeine,
alanine, cystine, valine, methionine, isoleucine, leucine, tyrosine, phenvlalanine,
eysteie acid, lysine, histidine, arginine, eyeteine, teyptophan, ettrulline; lysine: silk
amine acids, wheat amino acids; and mixtures thereof.

Suitable proteins inelude these polymers that have a long chain, e, at least
about 19 carbon atoms, and a high molecudar weight, Le, at least about 1000, and
are formed by sel-condensation of amine acids, Nonexclusive examples of such
proteins include collagen, deoxyribonuclease, odized corn protein; milk proteiy
protease; serum protein; silk; sweet almond protein; wheat germ protein; wheat
proteiy alpba and beta helix of keratio proteins: bair proteios, such a¢ intermediate

filament proteins, high-sulfur proteins, ultrahigh-sulfur proteins, intermediate
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filament-associated proteins, high-tvrosine proteins, high-glveine tyrosine proteins,
tricehyalin, and gdxtures thereof,

Examples of suitable vitaoins vonexelusively include various forms of
vitamin B complex, including thiamine, nicotinic acid, biotin, pantothenic acid,
choline, ribotlavin, vitayain B3, vitarsin BS, vitaroin BI2, pyridoxine, inositol,
carnitine; vitamins A C. DV E K and their derivatives such as vitamin A palmitate
and pro-vitamios, e.g. (3.e., panthenol {pro vitamin B3} and pavthenol triacetate)
and mixtures thereof.

Exaroples of suitable antiroicrobial agents nopexclusively include bacitracin,
ervthromyein, neomyein, tetracychine, chlortetracyeline, benzethoniun chloride,
phenol. benzyl peroxide, metal salts or ions such as silver and its salts and mixtures
thereof,

Examples of suitable skin emollients and skin moisturizers nonexclusively
inelude roineral oil, lanolin, vegetable oils, isostearyl isostearate, glveeryl laurate,
methyl gluceth-10, methyl gluceth-20 chitosan, and mixtures thereof.

An example of a suitable hair softener nonexclusively includes silicone
compounds, such as those that are either non-velatile or veolatile and those that are
water soluble or water insoluble. Examples of suitable silicones include organo-
substituted polysiloxanes, which are either linear or eyelic pelyiners of roosoneric
silicone/oxygen monomers and which nonexclusively include cetyl dimethicone;
cetyl triethylasuponiuo disethicone copolyel phthalate; oyclomethicone;
dimethicone copolvel; dimethicone copolvol lactate; hvdrolyzed soy
protein/dimetbicone copolyel acetate; siieone gquaternium 13; stearalkordom
dimethicone copolyol phthalate; stearamidopropyl dimethicone; and mixtures
thereof,

Exaroples of sunscreens, sonexclusively include benzophenounes, bornelone,
butyl paba, cinnamidopropyl trimethyl ammonium chloride, disodium
distyrvibiphenyl disulfonate, PABA and its derivatives {such as netvl dimethyl
PABA. butyl methoxydibenzoylmethane, isoamvl methoxveinnamate, methyl
benzilidene camphor, octyl triazole. octyl methoxyeinnarate, oxyvbensone,
octocrylene, octyl salicylate, homosalate, phenvlbenzimidazole sulfonic acid, ethyl

hydroxypropyl aminobenzoate, menthvl anthranilate, aminobenzoic acid, cinoxate,
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diethanolamine methoxyeinnamate, glyeeryl aminobenzoate, titanium dioxide, zine
oxide, sxybenzone, Padimate O, red petrelatorn, MEXORYL S and 5X,
TINGSORB M and S, and mixtures thereof,

Examples of skin lightening agents nonexclusively include hvdroquinone,
catechol and its derivatives, ascorbic acid and its derivatives, and sixtures thereof,

Examples of suitable insecticides {including insect repellents, anti-scabies and
anti-Hee treatments) nonexchusively inelude permethrin, pyrethrin | piperenyl
butoxide, imidacloprid, N, N-diethvl toluamide, which refers to the material
eontaining predorpinantly the mets isomer, i.e,, N.N-diethyl-m-teloamide, whieh is
aleo known azs DERT, natural or systhetic pyrethroids, whereby the natural
pyrethroids are contained in pyrethrum, the extract of the ground flowers of
Chrysantheguun cinerariasfolium ox € coccinensn; and mixtures thereof, Within the
structure of Formula 11, are ethyl 3-{N-butvlacetamido)propionate, wherein R7 is
a CH3 group, H5 is an n-buty] group, Ko s H, K 1s COORE and 88 1 ethyl, which
is available commercially from Merck KGaA of Darmstadt, Germany under the
name, “insect Repellent 3535.7

Fxamples of an anti-fungal for foot preparations nonexclusively include
tolnaftate and myconozole.

Exaroples of suitable depilatiog agents nopexclusively imclude calotus
thioglveolate, magnesium thioglveolate, potassium thioglyeolate, strontium
thioglyeolate, and mixtures thereof.

Exaraples of suitable analgesics such as external analgesice and local
apesthetics nopexclusively include benzocaine, dibucaine, benuyl alechol, camaphor,
capsaicin, capsicum, capsicum oleoresin, juniper tar, menthol, methyl nicotinate,
methyl salieylate, phenol, resorcinel, turpentine oil, and mixtores thereof,

Exaroples of suttable antiperspivants and deodorante vonexclusively include
abuminium chlorohydrates, aluminium zirconium chlorohydrates, and mixtures
thereof,

Exaraples of suitable counterirritants nonexclusively include camphor,
menthol, methyl salievlate, peppermint apd clove oile, ichtarmel, and mixtures

thereof.
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An example of a suitable inflammation inhibitor nonexclusively includes

hydrocortisone, Fragaria Vesca, Matricaria Chamomilla, and Salvia Officinalis.

Examples of suitable anaesthetic ngredients nsonexclusively include the
benzocaine, pramoxine hydrochloride, lidocaine, betacaine and mixtures thereof;

5 antiseptics such as benzethorini chloride; astringents such as zine oxide, bissputh
subgallate, balsam Peru, and mixtures thereof; skin protectants such as zine oxide,
silicone oils, petrolatuny, cod Hver oil, vegetable oil, and mixtares thereof.

Examples of such suitable benefits agents effective in the treatment of
dandrufl, ceborrbeic derrmatitis, and psoriasis, as well a¢ the symptoms associated
10 therewith nonexclusively jaclude zing pyrithione, anthralin, shale oil and
derivatives thereof such as sulfonated shale oil, selenium sulfide, sulfur; salieylic
acid; eoal tar; povidone-iodine, joddazoles such as Ketoconazsle, dichlorophenyl
imidazolodioxalan (Yelubiol”), clotrimarele, itraconazele, miconazole, climbazole,
tinconazole, suleonazole, butoconasole, fluconazole, miconazole nitrate and any
possible stereo Isomers and derivatives thereof; piroctone olamine (Octopirox);
eiclopirex slamine; anti-psoriasis agents such as vitamin I} analogs, e.g. caleipotriel,
caleitriol, and tacaleitrol; vitamin A analogs such as esters of vitamin A, e.g.
vitamin A palmitate and vitamin A acetate, retinyl propionate, retinaldehvde,
retined, and retinoice acid; corticostercids such as hydrocertisone, dlobetasone,
20 butyrate, clobetasol propionate menthol, pramoxine hydrochloride, and mixtures
thereof,
Examples of benefit agents suitable {or treating hair loss include, but are not
tusited to potassium channel openers or peripberal vasodilators such as romoxidil,

diazoxide, and compounds such as N*-cyano-N-{tert-pentyl}-N'-3-pyridinyi-
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guanidine ("P-1075"): saw palmetto extract, vitamins, such as vitamnin E and
vitaodn {, and derivatives thereof such as vitamio B acetate and vitarain
palmitate; hormones, such as erythropoietin, prostaglandins, such as prostaglandin
Bl and prostaglandin F2-alpha; fatty acids, such as oleic acid; divareties such as
spironolactone; heat shock proteins (HxP”), such as H5P 27 and H5P 72: calcium
30 chaunnel blockers, such as verapaodl HUL, nifedipine, and diltiazemamiloride;
immunosuppressant drugs, such as evclosporin and Fk-506; 5 alpha-reductase
inhibitors such as finasteride; growth factors such as, EGE, IGE and FGE:
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transforming growth factor beta; tumor necrosis factor; non-steroidal anti-
mflammatory ageots such as henoxaprofen; retinoids such as retinal and tretinein;
eytokioes, such as 11L-6, TL-1 alpha, and TL-1 beta; cell adhesion molecales suclas
ICAM: glucorcorticoids such as betametasone; botanical extracts such as aloe, clove,
ginseng, rebmannia, swertia, sweet orange, zasthoxylum, Serenca repens (saw
palmetto), Hypoxis rooperi, stinging nettle, pumpkin seeds, and rve pollen; other
botanieal extracts including sandlewood, red beet root, chrysantbemar, rosernary,
burdock root and other hair growth promoter activators; homeopathic agents such
as Kabiom Phosphoricurs D2, Azadirachta indica D2, and Joborandi DI genes for
cytokioes, growth factors, and male-pattered baldness; antifungals such as
ketogonazole and elubiol; antibiotics such as streptomyein; proteins inhibitors such
as cyclobexiraide; acetazolamide; beroxaprofen; cortisone; diltiazern;
hexachlorobenzene; hydantoin; nifedipine; penicillamine; phenothaiazines;
pinacidil; psoralens, verapawmil: zidovudine: alpha-glucosylated rutin having at least
one of the following rutins: quercetin, isequercitrin, hespeddin, naringin, and
methylhesperidio, and flavoneids and travsglycosidated derivatives thereof; and
mixtures thereof,

Examples of benefit agents suitable for use in inhibiting hair growth
include: serine proteases such as teypsio; vitamios such as alpha-tocophenol
{vitamin E) and derivatives thereof such as tocophenol acetate and tocophenol
pabmaitate; antineoplastic ageots, such as doxorubicin, eyclopbesphamide,
chlormethine, methotrexate, fluorouracil, vincristine, daunorubicin, bleomycin and
hydroxyearbamide; anticcagolants, such as heparin, heparineids, coumaerins,
detran and indandiones; antithvroid drugs, such as iodine, thisuracils and
carbimazole; lithtuos and Bthiue carbonate; interferons, such as interferon alpha,
interferon alpha-2a and taterferon alpha-2b; retinoids, such as retinol {(vitamin A},
isotretinoin: glucocorticolds such as betamethasone, and dexamethosone:
antihyperlipidaersie drugs, such as triparasel and clofibrate: thalloon; meroury;
albendazole; allopurinel; amiodarone; amphetamines:; androgens; bromocriptine;
butyrophenones; carbamazepine; cholestyramine; cimetidine; clotfibrate: danasol;
desipramine; dixyrazine; ethambutol; etionamide; fluoxetine; gentamicin, gold salts;

hydantoins; ibuprofen: impramine; immunoglobulins; indandiones; indomethacin;
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intraconazole; levadopa; maprotiline; methysergide; metoprolol; metyrapone;
nadolol: vicotizae acid; potasstuye thiveyanate; propravolol: pyridostimaine;
ralicylates; sulfasalazine; terfenadine; thiarophenicol; thiouracils; rimethadione;
troparanol; valproie acid; and mixtures thereof.

5 Exaroples of suitable anti-aging ageots include, but are not Hudted to
inorganic sunscreens such as titanium dioxide and zine oxide: organic sunscreens
such as oetyl-methoxy cionamates and derivativee thereofs retinoids; copper
containing peptides; vitamins such as vitamin E, vitamin A, vitamin C, vitamin B,
and derivatives thereof such az vitamin B acetate, vitamun U paluoutate, and the

16 like; antioxidants including beta carotene, alpha hydroxy acids such as glveolic
acid, citric acid, laetic acid, malic acid, mandelic acid, ascorbic acid, aipha-

hydroxvbutyric acid, alpba-bydroxyiscbutyric acid, slpba-hydroxyisecaproie acid,

atrrolactic acid, alpha-hydroxyisovaleric acid, ethyvl pyruvate, galacturonie aci
glucoheptonic acid, glucsheptone 1.4-lactone, gluconic acid, ghiconolactone,
glucuronic acid, glucuronolactone, glveolic acid, isopropvl pyruvate, methvl
pyruvate, mucie acid, pyruvie acid, saocharie aeid, saecarie aaid 1,4-lactone, tartaric
acid, and tartronic acid; beta hydroxy acids such as beta-hvdroxybutyrie acid, beta-
phenvl-lactic acid, beta-phenvipyruvie acid; pelyphenolics; botanical extracts such
ae green tea, soy products, milk thistle, algae, aloe, angelica, bitter orange, coffee,
20 goldthread, grapefruit, hoellen, honeysuckle, Job's tears, lthospermum, mulberry,

peony, puerarna, vice, safflower, and mixtures thereof,

Examples of suitable anti-acne agents include, but are not limited to topical
retinoids {fretinoin, sotretinoin, motretinide, adapalene, tazarotene, azelaic acid,

retinol); salicylic acid; benzovl peroxide: resorcinol; antibiotics such as tetracycline
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and isemers thereof, erythromycin, and the anti-inflaguoatery agents sueh as
ihuprofern, naproxes, betprofen; botanical extracts such as almus, aroiea, artemisia
capillaris, asiasarum root, birrh, calendula, chamomile, enidivm, comirey, fennel,
galla rhois, hawthorn, bouttayrda, hypericum, jujube, kKiwi, Heorice, magoelia,
olive, peppermint, philodendron, salvia, sasa albo-marginata; imidazoles such as
30 Kketoconazole and elubiol.

Examples of suitable depigmentation agents include, but are not limited to

soy products, retineids such as retinol; Kojic acid and its derivatives such as, for
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example. kojic dipalmitate; hydroquinone and it derivatives such as arbuting
transexande acid: vitarains sueh as niacin, vitandn € and its derivatives; azelaic
acids placertiag livorice; extracts such as chamomile and green tea, and mixtures
thereof, with retineids, Kejic acid, soy products, and hydroguinone being
particudarly suitable examples.

Examples of suitable anti-hemorrhoidal products include, but are not limited
to anesthetics such as benzorcaine, pramoxise hydrochdoride, and mixtares thereof;
antiseptics such as benzethonium chloride; astringents such as zine oxide, bismuth
subgallate, balsam Pery, and mixtures thereof; skin protectants such as cod Lver oil,
vegetable oil, and maixtures thereofl

Examples of vasodilators include, but are net limited to minoxidil,
diazoxide, and compounds such as N*-cvane-N-{tert-pentyl}-N'-3-pyridinvl-
gaanidine ("P-1075").

Examples of suitable shine-contrel agents inelude, bot are not Bmited to
hydrated silica, kaolin, and bentonite. Examples of suitable anti-histamines
inclade, but are not limited to diphenhydramine HCL

Examples of suitable antiinfectives include, but are not limited to
benzalkonium chloride, hexamidine, and hydregen peroxide. Examples of suitable
wound bealing prometers include, but are not lipited to chitosan and its
derivatives. Examples of suitable poison ivy and poison oak products include, but
are not Bmited to bentorndte, hvdrocortizone, reenthol, and lidocaise. Exaomples of
burn products include, but are not limited to benzocaine and Hdocaine., Examples of
suttable anti-diaper rash produscts inelude but are not lirsited to ine oxide and
petrolatum. Examples of suitable prickly heat products include, but are not limited
to gsine oxide, Examples of suitable sensates include, but are not limited to menthol,
fragravces, and capsaicin.

Benefit agents that may be particularly suitable for use with the shaped film
product 100 include, DMALE, soy products, colloidal eatmeal, sultonated shale oil,
olive leaf, elubiol, 6-(1-piperidiny}}-2 4-pvrimidinediamine-3-oxide, finasteride,
ketocoparsle, salicyhic acid, sine pyrithione, cosl tar, beoeoyl peroxide, selerdam
sulfide, hvdrocortisone, sulfur, menthol, pramoxine hydrochloride, tricetyvimonium

chloride, polyquaternivun 10, panthensl, panthenol triacetate, vitamin A and
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derivatives thereof, vitamin B and derivatives thereof, vitamin ( and derivatives
thereof, vitagun 1} and derivatives thereof, vitamin B and derivatives thereof,
vitarsin K and derivatives thereof, keratin, lysine, argivine, hydrolyvzed wheat
proteins, copper containing compounds such as copper containing peptides and
copper salts, hyvdrolyzed stk proteins, octyl methoxyeinnamate, oxybensone,
avobenzone, minoxidil, saw palmetto extract, titanium dioxide, zinc dioxide,
retinol, exthromyein, tretinoin, and rixtures thereof,

Benefit agents that may be of particularly suitable for use the shaped film
product 100 jnciade neo-collagen promoters (e.g. retinoids such as retinal and
copper-containing peptides), skin firouing agents {e.g. DMAK), and depigmenting
agents {e.g. soy).

The amount of the beoefit agent that may be used may vary depending
upon, for example, the ability of the henefit agent to penetrate through the skin or
nail. the specific benefit agent chosen, the particular benefit desired, the sensitivity
of the user to the benefit agent, the health condition, age, and skin and/or nail
eondition of the user, and the like. In sum, the bepefit agent is used in 3 “safe and
effective amount,” which is an amount that is high enough to deliver a decired skin
or nail benefit or to modify a certain condition to be treated, but is low enough to
aveid serious side effects, at a reasonable risk to benefit ratio within the scope of
sound medical judgment.

The benefit agent may be formulated, mined, or compounded with other
ingredients into a composition {e.g. liquid, emulsion, cream, and the like} wherein
the other ingredients do not detract froro the functionality of the benefit agent. A
deliverv agent that enhances the absorption of the one or more benefit agents into
the skin may be foroudated with the beoefit agent to {ulfidl this functon. Seitable
delivery agents inelude, for example, sulfoxides, aleohols such as ethanol; fatty acids
such as, for example, linoleie acid or oleic acid, fatty esters such as, for example,
may be produced from reacting a (.3-C10 carboxylic acid with a C16-C20 fatty
alcohol; a polyvel, an alkane, an amine, an amide, a turpene, a surfactant, a
eyclodextrin or combinations thereof arnong other agents known to the art to be
suitable for enhancing the penetration of various benefit agents through the
stratum eorneum into deeper layers of the skin,
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The concentration of the benefit agent within the composition is variable.
Unless otherwise expressed berein, typically the benefit agent is precent in the
composition in an arpousnt, based upon the total weight of the compesition/syetem,
from about 0.01 percent to about 20 percent, such as from ahout 0.01 percent to

about b percent {e.g., from about 9.01 percent to about | percent).

This composition that includes the benefit agent may also serve as a coupling
composition as described previously and may include ingredients that enable the
composition to possess one of these functions.

1o addition to, or in place of oxne or more of the components deseribed above,
fragrances, flavors, sweeteners, coloring agents, pigments, dves and the like may be

added to the flo-forming composition of the present inventicu,
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

. A process for forming a flexible, shaped adhesive film product comprising the

steps of:

a. placing an unscreened stencil mask having a delivery surface and
an opposite substrate-facing surface, a thickness of greater than about 0.4
mm, and at least one aperture having a design corresponding to the desired
shaped adhesive film product over a substrate having a releasable surface;

b. delivering a liquid, film-forming composition at a flow rate through
a nozzle in partial sealing engagement with the delivery surface of the stencil
mask to the at least one aperture of the mask to form a raw shape on the
substrate wherein the flow rate of the liquid, film-forming composition is
controlled to correspond to a void volume defined by a projection of a
delivery opening of the nozzle, substrate and stencil mask sidewalls;

c. removing the stencil mask;

d. solidifying the liquid, film-forming composition to provide the
flexible, shaped adhesive film product disposed on the substrate and having
a pressure-sensitive adhesive surface in contact with the substrate;

wherein the flexible, shaped adhesive film product is arranged and
configured to be removable from the releasable surface of the substrate for

use independent of the substrate.

. The process of claim 1 wherein the stencil mask is disposed on the surface of

a rotary drum having an interior, and the at least one aperture

communicates with the interior of the rotary drum.

. The process of claim 1 wherein the nozzle has cross direction dimension

greater than that of the stencil mask aperture.

. A process for forming a multilayered, flexible, shaped adhesive film product

comprising the steps of:
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a. placing a first unscreened stencil mask having a delivery surface
and an opposite substrate-facing surface, a thickness of greater than about
0.4 mm, and at least one aperture having a design corresponding to a desired
shape of a portion of the shaped adhesive film product over a substrate
having a releasable surface;

b. delivering a first liquid, film-forming composition through the at
least one aperture of the first unscreened mask to form a first raw,
unsolidified shape having a thickness on the substrate;

c. removing the first mask;

d. placing a second unscreened stencil mask having a thickness, a
delivery surface and an opposite substrate-facing surface and at least one
aperture having a design corresponding to the desired shape of a second
portion of the shaped adhesive film product over the first raw, unsolidified
shape, wherein the first raw shape is no larger than the at least one aperture
of the second umscreened stencil mask and wherein the thickness of the
second unscreened stencil mask is greater than the thickness of the first raw
shape;

e. controlling delivery of a second liquid, film-forming composition to
a void volume defined by:

i. a volume of a projection of a delivery opening of a nozzle,
substrate and mask sidewalls, less the volume of the first raw,
unsolidified shape corresponding to the projection of the delivery
opening; and

ii. delivering the controlled volume of the second liquid, film-
forming composition to the second unscreened stencil mask aperture;
f. removing the second unscreened stencil mask; and
g. simultaneously solidifying the first and second raw shapes to

provide the multilayered, flexible, shaped adhesive film product disposed on
the substrate and having a pressure-sensitive adhesive surface in contact

with the substrate;
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wherein the multilayered, flexible, shaped adhesive film product is
arranged and configured to be removable from the releasable surface of the

substrate for use independent of the substrate.

5. The process of claim 1 wherein the nozzle has machine direction dimension
less than that of the stencil mask aperture.

6. The process of claim 1 wherein the step of delivering a liquid, film-forming
composition in a controlled manner through a nozzle comprises delivering
the liquid, film-forming composition from a positive displacement pump.

7. The process of claim 4 wherein the second unscreened stencil mask is
disposed on the surface of a rotary drum having an interior, and the at least
one aperture communicates with the interior of the rotary drum.

8. The process of claim 4 wherein the nozzle has cross direction dimension
greater than that of the second unscreened stencil mask aperture.

9. The process of claim 4 wherein the nozzle has machine direction dimension
less than that of the second unscreened stencil mask aperture.

10. The process of claim 4 wherein the step of delivering the controlled volume of

the second liquid, film-forming composition to the second unscreened stencil
mask aperture comprises delivering the second liquid, film-forming

composition from a positive displacement pump.

Dated this 17th day of January 2020
Shelston IP Pty Ltd

Attorneys for: Johnson & Johnson Consumer Companies, Inc.
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FIG. 5A
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