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(57) Abstract: A process capable of commercial scale manufacturing of inexpensive, multilayered shaped film product, without the
waste of die-cutting and which products are capable of use independent of a supporting structure on which they are formed, includes
placing a first mask over a substrate; delivering a first film-forming composition through the first mask to form a first raw shape on
the substrate; removing the first mask; placing a second mask over the first raw shape; delivering a second tilm-forming composition
through the second mask to form a second raw shape on the first raw shape; removing the second mask; and solidifying the first and
second raw shapes to provide the shaped film product disposed on the substrate.
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PROCESS FOR FORMING A MULTI LAYERED SHAPED FILM

BACKGROUND
Filin products have a wide variety of uses. These include decorative window
5 decals, plasters, adbesive bandages, and oral steips (both medicated and otherwise).
Uonventional production of such integral film products generally mvolves
die-cutting the desived sbaped product from Gim stock, While this production
produces inexpensive film stock, die-outting limits the efficiency and/or variability
of {inal product forraing. If the product shape s not completely rectangular or
16 ctherwise corapletely tessellated, the surrounding ladder scrap can produce
significant waste. Therefore, products that have costly raw materials are often
restricted to square or other corppletely tessellated shapes to substantially elivdnate
this expensive waste, This unfortunately prevents the formation of optimal shapes
for some uses. Exaroples of die-cutting roedical films include such production
5 techniques are described in Pharmedica Lid., WO 2012104834 A1, Pinna et al, US
Pat, No. 7612048 B2, and Smithklioe Beecham Corp., WO 2005/009386 A2,

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,

20 such as printed text and graphics on paper, printed circuits in the electronies
ndustey, and printed designs on clothiog and signage. However, such iotegration of
a carryving substrate into a printed slement prevents the usage of the printed
product separate from the substrate,

What is needed is a process capable of commercial scale manufacturing of

25 nexpensive, discrete filbo products without the waste of die-outting and which
producte are capable of use independent of a supporting structure on wldch they are
formed.

S~UMMARY
30 Surprisingly, we have found a process capable of cornmercial seale

manmufacturing of inexpensive, multilavered shaped film product without the waste

of die-cutting and which products are capable of use independent of a supporting
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structure on which they are formed. The process includes placing a first mask over
a substrate; delivering a first film-forming composition through the first roask o
form a first raw shape on the sabstrate; removing the first mwask; placing a second
mask over the first raw shape; delivering a second film-forming composition
through the second mask to form a second raw sbape on the first raw sbape;
removing the second mask; and solidifyving the first and second raw shapes to

provide the shaped lin product disposed on the substrate,

BRIEF DESCRIPTION OF THE DRAWING

Fig. | is a bock disgran of a process according to one endiodioent of the
present invention.

Fig, 23s a plan view of a mudtilayer film product according to an
embodiment of the present invention,

Fig. 3 is a cross-section along lines 3-3 of Fig. 2.

Fig. 4 is a plan view of a first screen mask capable of forming a first raw
shape corresponding to the first laver of the multilayer product of Fig. 2,

Fig. 5 is side elevation of a screen printing system for forming the fivst raw
shape corresponding to the first layer of the multitaver product of Fig. 2.

Fig. 638 a plan view of a second sereen mask capable of formiog a second raw
shape corresponding to the second laver of the multilaver produet of Fig. 2.

nr
/

Fig. 7 is side elevation of a soreen printing svstern for formoing the second raw
shape corresponding to the second layer of the multilayer product of Plig. 2.

Fig. 8 ic a bloek diagrars of 3 process acrording to a roodified embodiment of
the present invention.

Fig. A is a plan view of a screen mask capable of forining a second raw
shape corresponding to the second taver of the sudtilayer product of Fig. 2 in the
alternate process of Fig. 8. Fig. 9B is side elevation of a screen printing system for
forming the second raw shape correspondiog to the second layer of the woltdayer
product of Fig. 2 in the alternate process of Fig. 8.

Fig. 10 15 side elevation of 3 rotary prioting systest aeeful for forreing the
raw shapes corresponding to one or more lavers of the multilayer product of the

present invention.

]
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Fig. 11 is side elevation of a rotary printing system useful for forming the
raw shapes corresponding to one or roore layers of the ruitilayer product of the
present imvention,

Fig, 12A 15 a top plan view of an alternate embodiment of a nnultilaver film
product according to the invention.

Fig. 12B is a cide elevation of the multilayer film product of Fig. 12A.

Fig. 13A is a bottom plan view of an alternate exnbodiment of 3 multilayer
fili produet according to the invention.

Fig. 138 is a side elevation of the podtilayer film product of Fig. 134,

g, 14A 18 a bottors plan view of an alternate embodiment of a multilayer
filin product according to the invention.

Fig, 141 is a side elevation of the sudtilayer film product of Fig. 144,

Fig. 15A 15 a bottom plan view of an alternate embodiment of a multilayer
il product aceording to the invention,

Fig. 151 is a cross-section of the multidaver film product of Fig. 15A along
fie 15-15.

Fig. 150 is a cross-section of the modified multilaver film product of Fig. 154
along line 15-15.

Fig. 16A s a bottom plan view of an alternate embodiment of a multilayer
film product according to the invention.

Iig. 168 is a cross-section of the multilayer filio product of Fig. 16A along
line 16-16.

Fig. 160 s a cross-section of the modified multilayer fils product of Fig, 164
along line 16-16.

Fig. 17A 1s a bottom plan view of an alternate exnbodiment of 3 multilayer
filya produst according to the invention.

Fig. 17B 15 a cross-section of the multilayer filim product of Fig, 17A along

Flig. 18 is a graph of stencil mask to finished product thickness.

Fig. 1935 a graph of soreen mask to finished product thickness,
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Fig. 20 is a schematic side view of a flathed screen printer device in use
according to ope ernbodirsent of the present invention, used to make exaroples

described herein.

5 DETAILED DESCRIPTION OF THE PREFERRBED EMBODIMENTS
The present invention relates to a process and apparatus for forming

mudtilayered shaped film products. The following description is presented to enable

one of ordinary skill in the art to make and use the invention. Various

modifications to the embodiments and the generic principles and features described
16 berein will be readily apparent to those skilled in the art. Thus, the present
invention is not intended to he imited to the embodimnents shown but is to be
aceorded the widest scope consistent with the principles and features described
herein, Multifavered shaped filin products may have a wide variety of uses, These
include household and recreational vses, such as decorative decals for windows and
walls, temporary tattoos {such as bedy decals), healthcare devices such as
medicated and/or absorbent plasters, adhesive bandages and other wound coverings,
oral strips also known as a “consumable film” (medicated, therapeutic, and
cosmetic}, other body strips, such as moisturizing acne treatment, anti-wrinkle,

de

'k cixcles, melisma, cellolite, delivery of vitamins, ecserna, psoriasis, and the like.

20 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,

As used herein the specification and the elaims, the term “film-formin
P : g
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composition” variants thereof relate to a composition that is capable of forming, by
iteelf or in the presence of an additional agent, a continnous film oxn a substrate,

As used herein the specification and the claims, the term “raw shape”
variants thereof relate to the shaped volwne of fllo-forming composition disposed
on a substrate through an apertured mask. The raw shape generally requires
30 further processing, such as integration, to trausform it into an integral {im produet,
As used herein the specification and the claims, the term “solidification”

variants thereof relate to the phase change from liquid to solid, can be through

4
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evaporation of a solvent, lowering of temperature, polymerization, cross-linking,
and the like.

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

Heferring to the drawing, FIG. 1 is a high level flow chart of a process for
forming multilayered shaped film products, A first Step 10 includes forming {iest
and second masks, each mask having an aperture. A second Step 20 includes
placing the {iest 1oask over a substrate, A third Step 30 inchudes delivering a film-
forming coraposition through the first maek to the substrate to forom a first raw
shape. A fourth Step 40 inchides removing the first mask, A fifth Step 50 includes
placing the cecond mask over the first raw shape. A sixth Step 60 includes
delivering a film-forming composition through the second mask to the first raw
shape to form a second raw shape. A seventh Step 70 includes removing the second
mask. An eight Step 80 includes solidifying the raw shape{s) by transforming the

\

{ilm-forroing material{s) iote the moltilayered shaped filbo product,

A multilavered film product 100 according to one embodiment of the
invention is shown in Fige. 2 and 3. In this embodiment, a first layer 102 has a
larger surface area than a second layer 104 disposed on the upper surface of the first
layer 102, This forms an “island” of the second layer 104 on top of the first laver
102, As chowr in Figs, 2 and 3, the inpovations of the present invention allow the
shape to be as simple or complex as desired. In one advantage of the present
invention, the shape can be relatively coraplex — the kind of chape that would be
very wasteful in a die-cutting operation with much ladder waste. For example, the
mioioum ladder waste produced during the printing of 3 pattern of nested circles is
about 20% (based on circles arranged in straight columus and rows touching at the
quadrants}).

In reference to the embodiment of Figs. 2 and 3, Step 10 invelves forming a
first mask and a second mask, each mask having at least one aperture corresponding
to the first and second raw shape, respectively,

Print masks are known in the art. They can include without limitation

stencils, sereens, meshes, tapes, and the like. While the exact fabrication of the
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print masks is not eritical to the present invention, our invention malkes is possible
to forra relatively thick integral filio products and therefore, use relatively thick
wasks, Preferably, the mask has a thicknese of at least about 6.05 milliseeters
{"mm7). In one embodiment for use on the skin for flexible, relatively unnoticeable
5 produste, the moask has a thickness of between about 0.05 rom and about 6.3 om,
more preferably, between about 0.1 and about 0.2 mm. In another embodiment,
thick integral filre producte can be rade using a mask baving a thicknese of greater
than about 0.2 mm, preferably between about 0.2 and about 2 mm, preferably
between about 8.4 mm and sbout | sun, and mwoest preferably between about 6.5
10 vun and about 1 yom. In many embodiments, the thickness of the mask is not
critical, while in other embodiments, the present invention makes possible the
formation of integral filye products with previously waknown tlicknesses,
The thickness of the mack generally determines the maximum thickness of
the integral (o product. The relationship is determined by the pature of the {im-
forming composition and the mechanism by which the composition solidifies. For
example, hot melt and hydrocolleid Sln-forming cornpositions generally produce a
product thickness that is essentially equivalent to the mask thickness. Foaming
film-forming compositions can also be used and mavy provide solidified {ilms having
a thickuess substantially equivalent to the thickness of the mask, or possibly even
20 thicker. Solvent or other carrier-based compositions will lose thickness as the
product selidifies. The reduction in thickness iz generally related to the eolids
content of the composition. We have found that a solids content of 30-40% delivers
9,

ap integral Bl product having a thickoess of about 30% of the mask thickness,

Formulations with lower solids content would likely deliver final products having a

N2
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thickness of even less than 50% of the mack thickoess.

For exauiple, a stenctl mask thickoess of 0.5 vus would be capable of
depositing a raw shape of film-forming composition of about 4.5 mm. Upon
travsformation into the integral filro product, the thickuess would duninish, hased
upon the solids content of the film-forming composition.

30 Different mesh sizes are used for different applications in the sereen printing
process. The mesh geometry will define the characteristics of the mesh. Screen mesh
geometry is defined by the mesh count and thread diameter. The mesh count refers

6
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to the number of threads per inch contained in the mesh. The thread diameter
refers to the diameter of the thread before it has been woven into the esh. The
thread diarseter and mesh coust together determpine the mesh opening, Mesh
opening is the spacing between the adjacent threads. Mech openings dictate the
maxioorn particle size that can be vsed, and affects the overall detail privted as
well as the formula release characteristics. For optimum film-forming coraposition
passage through the mech the maximum particle size wuost be smaller than about
1/3 of the mesh opening.

Sorme typical mesh sizes and the pore openings associate with them are:

Micron 1.5, Mesh

2000 10
16060 18
200 35
256 60
149 160

125 120
165 146

74 206
n3 278
37 400

The choice of materials is not eritical in the production of the print masks of
the present mvention., Those of oxdinary skill in the art will recognize that masks
can be made of structural materials, mcluding without hmitation: metals, such as
alugisem alloy, stainless steel, Ni allov, Cr alloy or the like; resing, such mask as
polyimide, polvester, epoxyv, polycarbonate, polvethylene, polyethylene
terephthalate (PET). polypropylene or the like; glass: paper; wood; or cardboard, as
well as combination thereof. As another example, the mask hody mav be made of a
ecrpposite material, such as glass {iber filled polvimides, polyesters, ox epoxies, The
mask bodv is formed in a sheet from these materials. The thickness of the sheet
may be from 20 to 2000 microns (um), although for eace in handling and other
considerations, the thickoess is preferably from 20 to 80 .

An example of a mask according to one embodiment of the present
vestion, usefol in the formation of the sudtilayered shaped film product 100 of

Figs. 2 and 3 is a first sereen mask 200 shown in Fig. 4 that may be used in flathed

ho]
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screen printing apparatus. The first screen mask 200 includes an impermeable mask
portiocn 202 which defines at least one aperture 204 with an exposed screen {ox mesh)
206.

With reference to Fig, 5, the first mask 200 is placed over a substrate 208 in
Step 20, This substrate 208 may be an endless belt {a contisuous Hlexible web,
linked platens, and the like), or it mav be a web that carries the resulting nmaultilaver
product. The resudting pealtilaver product may be permanently attached to the
web, or it may be releasably attached to a web, such as a release liner. Surfaces may
be modified through the use of dry [ hubricants such as molybhdenum disalfide,
graphite, tungeten dirulfide or oils that are generally known to those of ordinary
skill in the art. Typical release surfaces may include silicone,
polyvtetraflusroethvlene (PTFE), waxes, polyioers, polished veetals, or combnations
thereof. The process may emplov flathed apparatus or retary apparatus., The
printing apparatus will have a support for a substrate and systern for delivering a
film-forming composition through the first mask (Step 30).

Delivery systemns often include a conduit to provide the fo-forming
composition to the mask and a device to urge the composition to the mask aperture.
Such devices include blade-like structures {also called knives, squeegees, doctor
blades, wiper blades, wipers, and the like), nozzles and the ke, The blade angle
generally determines the relative force applied to move the composition into the
mask aperture and to the substrate. The blade angle (the included angle defined by
the blade and upper mask surface) will be optimized to work with the flow
characteristios of the film-forming coroposition, Too small of an angle cap starve
the interface between blade and upper mask surface of {ilm-forming composition,
and too large of an angle will not provide safficient pressure to deliver the
composition into the mask aperture. In one embodiment of the investion, the blade
angle is preferably less than about 45°, more preferably, between about 20° and 40°.
A low blade angle, less than absuat 30°, works better for pushing more material in
order to 81 a thicker stencil. Pressurized noszles can also be used which supply a
material under constant pressure in order to fill the stencil.

In the exnhodipent of Fig. 5

a sionple flathed sereen systern incorporates a

v

flatbed support 210 for the substrate 208, a simple, flat mask 200, and a squeegee
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212, In this process, the film-forming composition is deposited onto the screen 200,
and the squeegee 212 wipes the Glm-forovdng compesition across the sereen 206, The
relative moovernent of the squeegee 212 with respect to the screen 206 forces the Sln-
forming composition through the screen 206, The mask portion 202 associated with
5 the sereen 206 defines one or mmore apertures 204 of a desired shape. The thickoess
of the mask 200 generally defines the thickness of the first laver of the resulting
mudtilayer {ilm product {accounting for some shrinkage during the finishing Step 80,
described below. The mask 200 comes into contact with the substrate 208 due to
the squeegee pressure and {orms a localized seal to the substrate to prevent escape of
16 the tilm-forming compesition from the desived shape. The screen 206 and surface of
the substrate 208 are selected to provide a greater surface affinity between the film-
forming composition and the substrate surface than between the fibs-forming
composition and the screen,

In step 40, the first mask 200 1s rerpoved leaving a first raw shape 214
deposited on the substrate 208, corresponding to the first laver 102 of the
multilayered film product 100, In step 50 a second screen mask 216, including an
impermeable mask portion 218 which defines at least one aperture 220 exposing a
screen {or mesh) 222, is placed over the first raw shape 214 {as shown in Fig. 7). The
at feast one aperture 220 of the second sereen vask 216 defines a second raw shape
20 224 c¢orresponding to the second laver 104 of the multilayered {ilm produet 160,

Again, a simple {lathed screen system may be used in forming the second
layer of the multilayer product. The system includes a second flatbed support 226,
which aceoromodates the substrate 208 and {isst raw shape 214, the second screen
mask 216, and a squeegee 228, In this process, a film-forming composition 230 is

deposited onto the mask 218, and the squeegee 228 wipes the film-forming

N2
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composition across the mask 218 and screen 222 instep 60, Again, the relative
movement of the squeegee 228 with respect to the screen 222 forces the second film-
forming corgpesition 230 through the soreen 222 to contact the frst raw shape 214,
The blade angle and sereen mesh properties (count and % opening) determine the
30 second laver thicknese of the resulting multiaver file product (secountiog for sorne
shrinkage during the finishing Step 80, described below. Unlike in during the

formation of the {irst raw shape 214, the impermeable mask portion 218 is not

g
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substantially thicker than the screen 222 associated therewith, and the second
screen roask 216 does pot contact the first raw shape 214, The sereen is held at a
fixed distance above the fust raw shape. The downward pressure of the squeeges
deflects the screen closer to the first raw shape such that the second film-forming
composition forced throough the sereen contacts the fiest raw shape aod transfers the
second film-forming composition from the screen to the top surface of the first raw
shape. In this manner, there is no opportunity for the second screen mack 216 to
disrapt the first raw shape 214. The screen 222, the second film-forming
ecrpposition 230 and the first {iln-forroing composition are selected to provide a
greater surface affinity between the two fibo-fonming corapositions than between
the second film-forming composition 230 and the screen 222.

As the second sereen mask 216 js removed in step 70, a raw pudtilayer
product including the {irst raw shape 214 and the second raw shape 224 deflined by
the second screen mask 216, rerpains.

In step 80, the raw multilavered shape is transitioned into the multilavered
{ilm product 100, Again, the multifavered filo product 100 1oay be permanently
attached to the substrate 208, or the substrate 208 mav be a release ner to permit
the product to be removed therefrom for use independent of the substrate, The
exact nature of the fuisching station is not oritical to the present invention. Indeed,
one of ordinary skill in the art will recognize that the raw shapes may be
transfermed into finished film lavers and/ox the complete multitayered film produet
thorough any number of process steps, depending upon the nature of the lm-
{forming composition, as described in more detail, below. For example, the raw
shapes may be heated to drive off volatile varriers, such as such as water and
organic selvents. Alternately, the finiching can be through providing energy, such
as UV light te cross-liok or otherwise “cure” one or roore polyroeric film-forming
components, If one or more film-forming components is a hot melt composition, the
finisbing can be as simple as allowing the raw shape to cool below a melt or glass
transition temperature.

lo addition, one of ordinary skill 1o the art will recoguize that additional
layers may be added by repeating steps 30 through 70 with additional film-forming
compositions to provide multilayered {ilm products having more than two lavers,

10
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Again, the resulting multilavered product may be permanently attached to
the web, ot it ray be releasably attached to a web, sueh a¢ a release liner, If the
process according to the present invention employs a release lined web as the
substrate. the release lined web may be used as a carrier and packaged with the

5 integral film produet in appropriate sized primary packaging until delivered to a
consumer. The consumer may then remove the integral film product from the
substrate and use it as desired. Alternately, if the process according to the present
invention employs an endless belt having a releasable surface or other substrate
integrated into the maoufacturing equipinent, the ntegral fils product is removed

10 from the releasable surtace of the substrate and packaged for delivery to a
consumer. The integral film product may have an adhesive surface, such asin a
roedicated plaster, or it may bave non-tacky surfaces, such as in an oral strip.

An alternative process shown as a block diagram in g, 8 may follow steps
14 through 40, as described above to form the {irst raw shape 214, This fitst raw
shape 214 may then bhe “cured” to provide the first laver 102 of the multilayered
filra product 100 in step 45, Steps 3 through 707 may take place as follows:

In step 547 a second screen mask 2167, including an impermeable mask
portion 218" which defines at least one aperture 220 exposing a screen {or mesh)
222, is placed over the laver 162 {as shown in Fig. 9B). The at Jeast one aperture
20 220’ of the second screen mask 216 defines a second raw shape 2247 corresponding

to the second layer 104 of the multitavered filon product 100,

Again, a simple {lathed screen system may be used in forming the second

taver of the pubtilayer product, The cystem includes « cecond flatbed support 2267,

which accommeodates the substrate 208 and first laver 102, the second screen mask
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2167, and a squeegee 2287, In this process, g filis-formiog coraposition 239" is
deposited onto the sereen 2227, and the squeegee 2287 wipes the flo-foroing
composition across the screen 2227 in step 60°. Again, the relative movement of the
rqueegee 2287 with respect to the screen 2227 foxces the second Shm-foroming
composition 2307 through the screen 2227 to contact the first laver 102, The

30 configuration of the second sereen rask 2167 generally defines the thickuness of the
second laver 104 of the resulting multilayer film product 100 {accounting for some

shrinkage during the finishing Step 80, described below. Unlike the formation of

11
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the second raw shape 224, described in the previcus embodiment, the second sereen

mask 2167 may contact the fost laver 102, as it is already “cared”. The screen 2227,
the second {ilio-forming corapesition 2307 and the first layer 102 are selected to
provide a greater surface affinity between the first layver 102 and the second {ilm-
forming composition 230 than between the second film-forudng composition 230°
and the screen 2227,

As the secondd sereen mask 2167 is removed In step 70, & multilayer stracture
including the first laver 102 and the second raw shape 224 defined by the second
screen mwask 216, rerpains.

Instep 8¢, the rouhilayered structure s transitiosed into the multilavered
filin product 100, Again, the multilayered filin prodact 100 may be permanently
attached to the substrate 208, or the substrate 208 viay be a releass liner to penmit
the product to be removed therefrom for use independent of the substrate.

Oue of ordinary skill in the art will recognize that additienal lavers may be
added by repeating steps 45 through 80" with additional films-forming compeositions
to provide multilayered {ilm products having rsore than twe layers, finishing the
raw shapes hetween applications of film-forming compositions.

The above processes are described with reference to flatbed stencil printing
systeras. However, one of ordizary skill i the art will recogrize that variatioss
may be made to the process, For example, the first layer {first raw shape) may be
formed vsing a stenctl — a mask without the soreen or mesh disposed across the at
least one aperture. (Jne or more printing steps may also be performed on a rotary
printing system 300 as shown in Fig, 10, In this systen. the Glm-forming
composition 302 mav be applied with a nozzle or a squeegee 304, The printing drum
306 includes a wask 308 haviog ap aperture formed on a sereen 310, The mack 308
forms the outer surface of the drom 306, while the sereen 310 is on the joner surface
of the printing drum 306, and the aperture is in fluid communication with the
interior of the dnup. The {im-formoing coroposition is delivered to the interior of
the drum 306 via a conduit and delivered to the inner surface of the screen 310, The
siueegee 304 transfers the film-forming composition to the screen 310 and then to
the substrate 312 as described above. The first raw shape 314 then moves in the

direction of arrow 316 for further processing.

12
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In addition, if the first raw shape is solidified prior to the addition of the
second fibo-forpang composition, the second printing step may also employ a steneil
without the sceeen, when using a flathed stenciling process,

In an alternate embodiment, a rotary stencil 400 may require a concave

5 substrate support 402 to prevent uscontrolled escape of the fibo-forming

composition 404 until the squeegee 406 forces it through the stencil aperture 408,
The substrate 410 thus wraps around the outer diameter of the printing drum to
contain the stencil volume. A rigid blade may be used in place of a flexible squeegee
as shown o Fig, 11,

16 The process of the present fovention may be used to form sany different

forme of multilayered shaped film products. For example the multdayer film

product of Figs. 2 and 3 mav be modified as shown in Figs. 12A and B io which the

first and second layers 1002 and 1004 are substantially co-extensive. This

mudtilayered shaped film product 1000 ray be formed substangially a¢ deceribed

above,

An alternative embodiment is shown in Figs, 13A and B in which the
“island”™ of the embodiment of Figs. 2 and 3 is placed on the bottom layer of the
embodiment of Figs., 12A and B. Thus, the first and second lavers 1102, 1104 are
coextensive, and the thivd layer 1106 forming the “island” is formed on bottom to
20 form a three-layered multilayered shaped film product 1160, In this embodiment,

the top layer 1104 may be integrated prior to fonmation of the riddle and bottors
layers 1102,1106, or all three lavers may be formed deposited prior to integration.
Preferably, the middle and bottem layers 11021106 are formed by screen-printing.

Another alternate embodiment is shown in Figs, 14 A and B incorporates

N2
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two separate islands, I this embediment, the roultilavered shaped fibo product
1260 bas a firet layer 1202 and a pair of islands 1204 as the second layer. If desiced
a third layer 1206 may also be included. The islands 1204 may have identical film
materials or §lm materials that differ from one another (the 8lm material(s)
resulting from the transformation of the film-forming composition(s) into a film

30 structure)., Of course, more than two islands can be fncorporated in this preduct

form.
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In the alternative embodiment of Iigs. 15A and B, the multilavered shaped
film product 1300 bas a first layer 1302 formed abouot and covering a pre-formed
island 1304, Ao optional second layver 1306 may be forawed on the surface of the fixst
layer 1302 opposite the pre-formed island 1304, In this process, the island 1304 may
be formed and then integrated into a solid structure and the firet layer 1302 may be
created by stenciling, as described above. The optional second layer 1306 may be
formped after integration of the first layer 1302 or rpay be screen-printed on a wet
first laver 1302. As shown in the embodiments of Fligs. 15 A and B, the pre-formed
istand 1364 ¢ thinner than the first layer 1302, One of ordinary skill in the art
would recognize that the thickness of these elements could be balanced to provide a
first layer 1302° encireling the preformed island 13047, while the optional second
laver 1306 contacts both the firet layer 1382 and preformed island 13047 as showsn
in Fig. 15C.,

A similar proeess may be used to {oro the multilayered shaped film produet
1400 of embodiment of Figs, 16A and B. Again, the first laver 1402 may be formed
abouat and covering a plurality of pre-formed islands 1404, An optional second layer
1406 mav be formed on the surface of the first layer 1402 opposite the pre-formed
islands 1404. The islands 1404 may have identical compositions or compositions
that differ {rom coe another, Of course, more than twe islands can be tncorporated
in this product form. Agam, oue of ordinary skill in the art would recognize that the
thickness of these elernents could be balaoced to provide a fiest Jayer 14027
encircling the preformed islands 1404°, while the optional second laver 1406 contacts
hoth the {irst layer 1402" and preformed islands 14847 as shown in Fig, 16€,

A multilavered shaped {film product 1500 having a void in one layer is shown
in Figs, 17A and B, This may be produced by forming a continugus, {iest layer 1502
and subsequently screen-printing a second layer 1504 having a void 1506 defined
therein. In use, this product could be applied via either the first layer 1502 or the
second laver 1504, For exarnple, the rooltflayered shaped filio product 1500 may be
a corn pad, and in use, it would be applied such that the corn is located in the veid
1506,

In each of the foregoing embodiments, the different film-forming

compositions may be employed for each discrete portion of the multilavered shaped

14
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film product, or the same film-forming composition could be provided to multiple
portioos of the product.

In the exnbodiments of the present invention in which the second faver is
formed on the first layer prior to the solidification of the first layer, the
compatibidity of {ihn-forreing corpositions ie very unportant. If thereis a
significant difference between the film-forming compesitions, there can be a driving
force at the molecular level that will generate film defects sueh as holes, voids,
ribbing, and wrinkles. One significant characteristic of the film-forming
corppositions is polarity, Water is a polar molecule, Oilis a non-pelar molecule,
The two don’t oy and they will repel each other. Two measures of polarity are
solubility and surface energy. Solubihity is the amount of solid dissolving in a bquid
to forrn a homegensous solution; it is typically quantified in gro/kg (selute /
solvent). Liguid materials have a driving foree at the boundary of the surface called
surface energy. The energy level is measured by the surface contact angle. Fibo-
forming compositions with similar solubility and surface energy will not have
repelling forees,

The viscosity of the film-forming compositions can also play a significant
role. High viscosity materials will recist repelling forces better than low viscosity
materials, The typieal viscosity measurement s dynamic sheer, often measured
with a Brookfield Viscometer.

The Sho-forodng compositions eroploved in the present invention may be in
the form of a hot melt composition, a solid material that can be melted to form a
flowable Bquid aod deposited to form a raw shape which can then cool to form the
shaped multilayered film product. Alternatively, the film-forming composition may
include at least a fibo forming component and a carrier, Additional cormponents
may include, without Bodtation, emulsifiers, surfactants, plasticiasrs, active
ingredients, fragrances, coloring agents, flavorings, and other components known to
those of ordinary skill in the art. The carrier is preferably a Bguid and may be a
solvent or diluent. Preferred carriers include water and aleohels.

The water sohuble polymers of the present invention possess {ilm forming
properties useful producing the filis of the present invention. Many water soluble

polymers may be used in the films of the present invention. A representative, non-
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limiting list includes pullulan, cellulose ethers (such as hydroxvpropylmethyl
celludose, hydroxyethyl celbdose, hydroxypropyl cellulose}, pelyvinyi pyrrolidone,
carboxyroethyl cellulose, polyvinyl alecchol, sodiuo alginate, polvethylene glvesl,
tragacanth gum, guar gum, acacia gum, arabic gum, pelyacrylie acid.

5 methvlraethacrylate copolyraers, carboxyviayl polyroers, amylose, starches {such as
high amylose starch and hyvdroxyprepvlated high amvlose starch), dextrin, pectin,
chitin, chitosan, levan, elstnan, collagen, gelatin, ein, gluten, soy protein isolate,
whev protein isolate, casein and/or mixtures thereof.

1o one preferred embodiment, the carrier s water, lu alternate

10 emboduments, organic solvents which have been conventionally used can be
emploved as the solvent. A representative, non-limiting Hst of useflul solvents
includes monovalent aleohols such as methanel, ethanel, propanel, butanol, 3-
methoxy-3-methyl-1-butanol, and 3-methoxy-1-hutanol; alkvlcarboxylie acid esters
such as methyl-3-methoxypropionate, and ethyvil-3-ethoxypropionate; polyvhydric
alcohols such as ethylene glycol, diethvlene glycol, and propviene glvesl; polyhydric
alcobol derivatives such as ethylene glveol monomethyl ether, ethyvlene glyesl
monoethyl ether, ethvlene glycol monopropyl ether, ethylene glveol monobutyl
ether, propvlene glycol monomethyl ether, propylene glveol monoethyl ether,
propylene glyeol monopropyl ether, propylene glyeol monobutyl ether, ethylene
20 glyecol monomethyl ether acetate, ethylene glycol monoethyl ether acetate, and

propylene glveol monomethyl ether acetate; fatty acids sueh ae avetic acid, and

propionic acid; ketone such as acetone, methyl ethyl ketone, and 2-heptanone.

These prgavic solvents roay be used alone, or in combination.

The film product may also contain at least one surfactant, including anionie,

N2
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arpphoterie, non-ionic, and cationic surfactants or roixtures thereof,

A represestative, nos-Loutiog Het of avionic surfactants includes, alone or
mixed, salts (for example salte of alkali metals, such as of sodivm, ammonium salts,
ralts of audnes, salts of andoe-aleohols or magoesiorn salts) of the following
compounds: allovl sulphates, allkylether sulphates, alkvlamidoether-sulphates,

30 atikylaryvipolyether-sulphates, monoglyceride sulphates, alkyl sudphonates, alkyl
phosphates, alkyviamide sulphonates, alkaryl sulphonates, G-olefin sulphonates,
paraffin sulphonates; alkyl sulphosuccinates, alkylether sulphosuccinates,

16
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alkvlamide-sulphosuceinates, alkyl sulphosuccinamates, alkyl sulphoacetates,
atiylether phosphates, acyl sarcosinates, acyl isethivnates and N-zeyl taurates, the
alkyl or acyl radical of all these various compounds for example baving from 8 te 24
carbon atoms, and an aryl radical such as a phenyvl or benzvl group.

5 According to at least one embodiment, the salts include these of fatty acids,
such as the salte of oleic, ricinoleic, palmitic, stearic acids, acids of copra oil or of
bydrogenated copra oil, acyl lactylates whose aeyl radical has 8 to 20 carbon atems,
alkyl D-galactoside uronic acids and their salts as well as the polyoxyalkylenated
alkyl{€C6-C24)ether carboxvlic acids, the polyexyalkylenated alkyHC6-C24)aryl

16 ether carboxvlic acids, the polyoxvalkylenated alkyl{C6-C24)amido-ether
carboxylic acids and their salte, for example those having from 2 to 50 ethvlene
oxide groups, and mixtures thereof,

A representative, non-limiting list of amphoteric surfactants includes, alone
or mixed, the derivatives of secondary or tertiary sliphatic amines wherein the
aliphatic radical is a linear and branched chain with 8 to 22 carbon atoms and
ecrpprises at least one hydrosolubilizing ardonie group (for example carboxylate,
sulphonate, sulphate, phosphate or phosphonate); the alkyl (C8-C20) betaines, the
sulphobetaines, the alkyl ((8-C20) amidoallyl {(C1-06) betaines such as
cecoamidopropyl betaine or the alkyl (C8-C20) amidoalkyl {C1-C0) sulphobetaines,
20 A representative, non-limiting Hst of non-ionic surfactants includes, alone or

udxed, alcobols, alpha-diols, alkyl phenols or polyethoxylated, pelypropoxylated ox
polyglyeerolated fatty acids, having an aliphatic chain with for example § to 18
carbon atoms, where the nagpber of ethylene oxide or propylene oxide groups can

optionally be in the range from 2 to 50 and the number of glycerol groups can
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optionally be in the range from 2 to 30,

Any plasticizer koown in the pharmaceutical art is suitable for use in the
film product., These include, but are not limited to, polvethvlene glycol: glycerin;
sorbitol; triethyl citrate; triboyi citrate; dibutyl sebecate: vegetable oils such as
castor oil; surfactants such as polysorbates, sodium lauryl sulfates, and dioctyl-
30 sodium sulfosuccinates; propylene glyeol; mono acetate of glycerol; diacetate of

glyecerol; triacetate of glycerol; natural gums and mixtures thereof.
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The film product of the present invention may also contain at least one
eclorant, such as a pigment or dyestufl, Examples of suitable pigments tnclude, but
are not Boaited to, inerganic pigraents, oxgarde pigroents, lakes, pearlescent
pigments, irridescent or optically variable pigments, and mixtures thereof. A
pigment should be understeod te mean inorganic or organic, white or colored
particles. Said pigments may optionally be surface-treated within the scope of the
present inveotion bat are not Bodted to treatments such as stlicones, peefluorinated
compounds, lecithin, and amino acids.

Representative exaraples of inorgasic pigments useful in the present
mvention nclude those selected from the group consisting of rutile or anatase
titanium dioxide, coded in the Color Index under the reference CI 77,801 black,
vellow, red and brown iron oxides, coded under references C1 77,499, 77,492 and,

77

491 manganese violet (CF 77,742} ultramarine blue (C1 77,007}; chromium oxide

—

Cf 77,288); chroumdum bydrate (€1 77,289): and ferrie blue (€I 77,518) and nuxtures
thereof,

Representative exarpples of orgarde pigroents and lakes usefid in the present
invention include, but are not lmited to, D& Bed No. 18 {CI 45,178}, BD&C Red
Neo. ¢ {CL 15,585}, D& Red Neo, 21 (€1 45,380}, D&C Orange No. 4 (U1 15,510},
D&C Orange No. 5 (C145,370), D&C Hed No. 27{C1 45,410), D&C Hed No. 13 (C1
15,6301, D&C Red No. 7 (CF 15,850}, D& Red No. 6 (€1 15,856}, D&C Yellow No. 5
(C1 19,140y, D& Red No. 36 (C1 12,085), D&C Orange No. 10 (€1 45.425), D&
Yellow No. 6 (CI 15,985), B&C Red No. 30 (CI 73.360), &L Red No.3 ({1 45.430)
and the dye or lakes based on cochineal carmine (CF 75,570) and mixturee thereot.

Representative examples of pearlescent pigments useful in the present
nvention fnclude those selected from the group consistiog of the white pearlescent
pigments such as mica coated with titaniuo oxdde, mica vceated with titardur
dioxide, bismuth oxychloride, titanium oxyehloride, colored pearlescent pigments
such as titanium odea with ron oxides, titanium mwica with ferric blue, chromiuun
oxide and the lke, titanium mica with an organic pigment of the above-mentioned
type as well as those hased o bismuth exychloride apd mixtares thereof.

The precise amount and tyvpe of colorant employed in the cosmetic

compositions of the invention will depend on the color, intensity and use of the
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cosmetic composition and, as a result, will be determined by those skilled in the art
of cosmetic formulation.

Any thickener known in the art may optionally be added to the 8hn.
Suitable thickeners inchude, but are not Hmited to, eyclodextrin, crystallizable
carbehvdrates, and the ke, and derivatives and combinations thereof. Suitable
erystallizable carbohydrates include the monesaccharides and the oligosaccharides.
Of the maonesaccharides, the aldobexoses e.g.. the D) and L iscrners of aliose, altrose,
glucose, mannose, gulose, idose, galactose, talose, and the ketohexoses e.g., the D
and L isomers of fructose and sorbose along with their hyvdrogenated analogs: e.g.,
glueitol {(sorbitel), and maunnitol are preferred. Of the oligosaccharides, the 1,2-
disaccharides sucrose and trehalose, the 1,4-disaccharides maltose, lactose, and
cellobiose, and the §,6-dizaccharides gentiohiose and melilbose, as well as the
trisaccharide raffinose are preferred along with the isomerized form of sucrose
koown as iwomaltulese and its hydrogenated analog isoroalt. Other hydrogenated
forms of reducing disaccharides {such as maltose and lactose), for example, maltitol
and lactivel are also preferred. Additionally. the bydrogenated forms of the
aldopentoses: e.g., D and L ribose, arabinose, xvlose, and lyxose and the
hydrogenated forms of the aldotetroses: e.g., D and L ervthroce and threose are
suttable and are exemplified by xvlitol and ervtbritol, respectively.

Preservatives known in the art may optionally he added to the film,
Suitable Preservatives include, but are not Bmited to Benzalkoninm Chloride,
Benzyl Aleohol, 2-Brome-2-Nitropropane, Butyiparaben, Chlorhexidine
Dagluconate, Chlorphenism, Uehvdreacetic Acid, Citric Acid, Diazolidinyt Urea,
DMDM Hydantoin, Ethylparaben, Formaldahvde, Imidazolidinyl Urea,
Isobutylparaben, Methylisothiazolinone, Methviparaben, Phenoxyethanel,
Polvaminopropyl biguanide, Potassiwn Sovhate, Propylparaben, Quaterrjum — 15,
Salieylic Acid, Sodium benzoate, Sodium Dehydroacetate, Sodium Metabisulfite,
Sodinrn Salicvlate, Sodium Sulfite, Sorbic Acid, Stearalkontura Chloride, Triclosan,
and Zinc Pyrithione.

1o spme ernbodizaents, “microbeads™ or sther particudate materials roay be
incorporated and used as “serubbing particles” or “exfoliates” in film products used
in personal care products such as facial scrubs and body washes, The microbeads
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are small particles, generally having a particle size of less than about 1,600 pm,
often lese than about 750 pra, Often, topieal compositions and/or shin eleansing
compositicns ineorporate micrebeads or particulates baving a size of less than about
300 um, and preferably, less than abouat 100 pm, Particulates, such as pumice can
range frou 35-1400 wm: topical corapositions geverally evaploy purnice baving a
particle size of about 100 um. The particle size should be taken into consideration
when eraploying a screen mask, as the particle size is generally less than about 1/3 of
the opening in the screen. For larger particles it is more advantages to use stencil
because there are screen Bodtations to consider. The microbeads can be a generaily
bomwgeneous mwaterial and can coraprise pundee, polyethylene, glase, ahunivum
oxide, titanium dioxide, celluloses, such as Hydroxypropyvl Methvleellulose
(HPMO), or Vitamnin £, Alternatively, the microbeads can be in the form of
microencapsulated particles in which desirable material is encapsulated in a
covering roaterial to delay the release of the material to the envirorapent, The
microencapsulated particle may include adhesives and/or one or more benefit agents
described in more detail below.

In a preferred embodiment, the film-forming compesition, for example as
shown in Figs. 2 and 3, includes a benefit agent. The resulting multilayered film
product 100 has a first surface 106 formed on a releasable surface of the substrate,
and a second surface 108 spposite thereof. The firct surface 106 is arranged and
configured to deliver the benefit agent therethrough. For example, the first surface
106 mayv be protected by a release liner on a flexible substrate during manufacture
and storage prior to use by a consarmer. Ou the other hand, the second surface 108
is exposed to ambient conditions during the finiching 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 consunwr, The second surface 108 may “dry out” during
transformation to the multilayered {ilm produet 180, Thus, the tacky {irst surface
106 can be ideal for delivery of a bevefit agent to the skin of the conswner,

As used herein the specification and the claims, the term “benefit agent” and
variauts thereof relates to an element, an 10w, 4 corspound (e.g., a synthetic

compound or a compound isolated from a natural source) or other chemical moiety
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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 ray further twlude one or mere
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.
As used herein, the term “benefit agent” includes any active ingredient that is to be
delivered mto and/or onto the skin at a desired location, such as a cosmetic or
pharmaceutical.

The benefit agents usefud herein may be categorized by their therapeutic
benefit or their postulated mwode of action, However, it is to be understoed that the
benefit agents useful herein may. in some circumstances, provide more than one
therapeutic benefit or operate via greater than one moede of action. Therefore, the
particular elassifications provided herein are made for the sake of convenience and
are not intended to Himit the benefit agents to the particular applbeation{s) Hsted,

Examples of suitable benefit agents include those that provide benefits to the
skin, such a¢, but not fuwited to, depigentation agents; reflectante; film {orming
polymers; amino acids and their derivatives; antimicrobial agents; allergy
inhibitors; anti-acue agents; anti-aging agents; anti-wrinkling agents, antisepties:
analgesics; ehine-contrel agents; antipruritios: local apesthetios; anti-hair loss
agents; hair growth promoting agents; hair growth inhibitor agents, antihistamines;
anti-infectives; anti-inflamumatory agests; anticholinergies; vasoconstrictors;
vasodilators; wound healing promoters; peptides, polypeptides and proteins;
decdorants and antiperspirants; medicament agents: skin firmiog agents, vitapins;
skin lightening agents; skin darkening agents; antifungals; depilating agents:
coanterirritants; hernorchotdals; insecticides; enzymes for exfoliation or sther
functional benefits: enzyuee iobibitors; poison ivy products; poiron sak products;
burn products; anti-diaper rash agents; prickly heat agents; vitamins; herbal
extracts; vitamin A and its derivatives:; flavenoids; sensates; anti-oxidants; hatr
lighteners; sunscreens; anti-edema agents, neo-collagen enhancers, film-forming
polvimers, chelating agents; anti-dandrudf/sebhorreic dermatitis/psoriasis agents;

keratolytics; and mixtures thereof.



WO 2015/103030 PCT/US2014/072101

16

20

N2
wr

In addition the benefit agent may also provide passive benefits to the skin.

As sach, the benefit agent mway be formulated into a compoesition that inelude such
ingredieote as huroectants or erpollients, softeners or conditioners of the skin, make-
up preparations, and mixtures thereof,

Exaroples of suitable anti-edema agents snosexchusively include bisabolsl
natural, synthetic bisabolol, corticostercids, beta-glucans, and mixtures thereof.

Examples of suitable vasoconstrictors nonexelusively inclode horse chestunut
extract, prickly ash, peroxides, tetrahydrozaline, and mixtures thereof.

Exaroples of suttable anti-inflarumatory ageots nonexclusively include
benoxaprofen, ventella asiatica, bisabolol, feverfew {(whele), feverfew (parthenolide
free), green tea extract, green tea concentrate, hydrogen peroxide, salicylates, oat
oil, chamomile, and mixtures thereof,

Examples of nes-collagen enhancers nonexelusively include vitamin A and its
derivatives {2.g. beta-carotene and retinoids such as retinede acid, retinal, retinyd
esters such as and retinyl palmitate, retinvl acetate and retinyl propionate): vitamin
C and its derivatives such as ascorbic acid, ascothbyl phoephates, ascorbyl palodtate
and ascorbyl glucoside; copper peptides; simple sugars such as lactose, mellibiose
and {ructose; and mixtures thereof,

Exaroples of enzyoes isclude papain, broroelain, pepsin, and trypsin,

Examples of suitable skin firming agent nonexeclusively inelude alkanelamines
such as dimethylandnoethanol ("DMAE™),

Examples of suitable antipruritics and skin protectants nonexclusively
include oatmeal, beta-ghucan, feverfew, soy products (by “sov product,” it is rpeant
a substance derived from soyheans, as described in United States Patent
Application 2002-0160062), bicarbounate of soda, colloidal vatmeal, Avagallis
Arvensis, Oenothera 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 Nusaber 1 or
Number 2 vats. The colloidal oatmeal has a particle size distribution as follows: not
more thao 3 percent of the total particles exceed 150 micrometers in size and not
more than 20 percent of the total particles exceed 75 micrometers in size. Examples

of suitable colloidal catmeals include, but are not Hmited to, “Tech-07 available
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from the Beacon Corporation {Kenilworth, NJ) and colloidal oatmeals available
from Quaker {Chicage, L},
Examples of suitable reflectants sonexclusively inelude mica, alusina,
caleium silicate, glycol dioleate, glycol distearate, silica. sodium magnesiam
5 {luorosilicate, and mixtures thereof,
Examples of skin darkening agents nonexclusively include dihvdroxy
acetone, erythulose, melanin, and mixtures thereof,
Suitable film forming polymers include those that, upon drving, produce a
substantially contivuous coating or fdoe on the skin or vads, Nenexclusive
16 examples of suitable film formiog polvmers include acrviamidopropyl trimorjum
chloride/acrylamide copolymer; corn stareh/ acrylamide/ sodivm acrylate
copolymer; polvquaterninr-10; polyquaterniion-47; polyvinvimethvlether/maleie
anhydride copolymer; styrene/acrylates copolymers; and mixtures thereof.
Commercially available lnunectants which are capable of providing
moisturization and conditioning properties nonexclusively include: {1} water
soluble liguid pelyols selected from the group comprising glyeerine, propylene

lyeol, hexylene glyeol, butylene glveol, pentylene glveel, dipropylene glveol, and

o]

mixtures thereof; {ii} polvalkylene glycol of the formuls HO-(R7O}h-H wherein B”
is an alkylene group having from about 2 to about 4 carbon atoms and b is an

20 integer of from ahout 1 to about 16, such as PEG 4; (183} polyethylene glycol ether of
methyl glucose of formula CH3-CHH1005-{OCH2CH2)c-0O1f wherein ¢ is an integer
from about 5 to about 25; (iv) urea; (v) fructese; {vi}) glucose; {vii) honey; {viii)
tactic acid; {ix) maltose; (x} sodium glueuronate; and (X3} mixtures thereof, with

glycerine being an exemplary humectant.
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Suitable amine acids and derivatives include amino acids derived from the
hydrolyeis of various proteins as well as the salts, esters, and acyl dexivatives
thereof. Examples of such amino acid agents nonexclusively include amphoteric
arine acids such as alkvlaodde alkylamines, Le. stearyl acetyl glutarmate, capeyloyl
silkk amino acid, caprvlovl collagen amine acids; caprvloyl keratin amino acids;

30 capryleyl pea amine acids; covodimoniwn hydroxypropyl silk amine acids; corn
gluten amino acids; cysteine; glutamic acid; glveine; hair keratin amine acids; amino

acids such as aspartic acid, threonine, serine, glutamie acid. proline, glycine,
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alanine, cystine, valine, methionine, isoleucine, leucine, tyrosine, phenvlalanine,
eysteie acid, lysine, histidine, argindne, eyeteine, teyptophan, ettrulline; lysine: sidk
amine acids, wheat amino acids; and mixtures thereofl
Suitable proteins include those polymers that have a long chain, Le, at least
5 about 10 carbeos atoros, and a high molecudar weight, Lo, at least about 1000, and
are formed by self-condensation of amine acids. Nonexclusive examples of such
proteios include collagen, deoxyribonuclease, 1odized corn protein; pulk proteing
protease; seruin protein; silk; sweet almond protein; wheat germ protein; wheat
protetry alpba and beta helix of keratio proteins: batr proteios, such a¢ intermediate
16 filament proteins, high-eultur proteins, ultrahigh-sulfur proteins, intermediate
fillament-associated proteins, high-tvrosine proteins, high-glveine tvrosine proteins,
tricohyalin, and suxtures thersof
Examples of suitable vitaming nonexclusively include various forms of
vitaroin B complex, including thiamine, ricotinic acid, hiotin, pantothenic acid,
choline, riboflavin, vitamin B3, vitamin B6, vitamin B12, pyridoxine, inositol,
earnitine; vitamins A C D E K and their derivatives such as vitamin A pabmitate
and pro-vitamins, e.g. (i.e., panthenol {pro vitamin B5) and panthenol triacetate)
and mixtures thereof.
Exaroples of suitable antioicrobial agents nonexclusively include bacitracin,
20 erythromyecin, neomyecin, tetracychne, ehlortetracyeline, benzethontam chloride,
phenol, benuvl peroxide, metal salts ox tons such as silver and its salts and pixtures
thereof.
Exaroples of suttable skin ernollients and ¢kin inoisturizers nopexelusively

include mineral oil, lanolin, vegetable oils, isostearyl isostearate, glveeryl laurate,

N2
wr

methyl ghiceth-10, methyl gloceth-20 chitosan, and mixtures thereof,

Anexample of a suttable hair softener nonexclusively includes silicone
compounds, such as those that are either non-voelatile or veolatile and those that are
water rolubde or water fosoluble. Exauiples of suitable siicones include srganc-
substituted polysiloxanes, which are either linear or eyclic pelymers of monomeric
30 sibicone/oxygen monomers and which nonexclusively include cetyl dimethicone;
cetyl triethylammonium dimethicone cepolyol phthalate; cyclomethicone:

dimethicone copolvel; dimethicone copolyol lactate; hvdrolyzed soy
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protein/dimethicone copolyol acetate; silicone quaternium 13; stearalkonium
dimethicone copolyel phtbalate: stearamidopropyl dismethicone; and mixtures
thereof,

Examples of sunscreens, nonexclusively include benzophenones, bornelone,
butyl paba, cinrasidopropyl trimethyl avusonium chleride, disodivm
distyrvibiphenyl disulfonate, PABA and its derivatives (such as octyl dimethyl
PABA, butyl methoxydibenzoyhuoethane, iscarnyl methoxyveinnaroate, methyl
benzilidene camphor, octyl triazele, ootyl methoxycinnamate, oxyhenzone,
sctocrylene, oetyl salicylate, howosalate, phenvibenzimidazole sulfonie acid, ethyl
bydroxypropyl aminobenzoate, renthyl avthranilate, wninobenzoic acid, cinoxate,
diethanolamine methoxycinnamate, glyeeryl aminohenzoate, titanium dioxide, zine
oxide, oxyhenzone, Padimate O, red petrelaturn, MEXORYL 5 and 5X,
TINOSORB M and S, and mixtures thereof.

Examples of skio lighteoing ageote nonexclusively inelude hyvdroquinese,
catechol and its derivatives, ascorbic acid and its derivatives, and mixtures thereof,

Exaroples of suitable insecticides (fncluding insect repellents, anti-spabies
and anti-lice treatments) nonexclusively include permethrin, pyrethrin, piperonyl
butoxide, imidacloprid, N.N-diethyl tolaamide, which refers to the material
containing predeminantly the mets isomer, le., N,N-diethvl-ro-teluamide, which s
also known as DEET, natural or synthetic pyrethroids, whereby the natural
pyrethroids are contained in pyrethruny, the extract of the ground owers of
Chrysanthemum cinerariaefolium ox € coccineum; and mixtures thereof, Within the
structure of Formula T ave ethyl 3-(N-butvlacetamidolpropionate, wherein B7 is
a CI3 group, RS is an n-butyl group, Ko is H, K is COORS and HBis ethyl, which
is available commercially from Merchk KGaA of Darmstadt, Germany under the

name, “Insect Repelleot 3535.7

Exarmples of anti-fungale for foot preparations nonexclusively include
tolnaftate and myeonozole.

Examples of suitable depiating agents nonexclusively inelude calcium
thioglycolate, maguoesinm thisglyoolate, potassivm thisglycdlate, strontiun

thisglveolate, and mixtures thereof.
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Exaraples of suitable analgesics such as external analgesice and local
apesthetics nopexclusively include benzocaine, dibucaine, benuyl alechol, camaphor,
capsaicin, capeicum, capsicurs oleoresin, juniper tar, menthol, methyl rdeotinate,
methyl salieylate, phenol, resorcinel. turpentine oil, and mixtures thereof.

5 Exaroples of suitable antiperspivants and deodorants vonexclusively include
aluminium chlorohydrates, aluminium zirconium chlorohvdrates, and mixtures
thereof,

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

10 thereof.
An example of a suitable inflanumation inhibitor nonexclusively includes
hydrocortisene, Fragaria Vesca, Matricaria Chamomilla, and Salvia Officinalis.
Examples of suitable anaesthetic ingredients nonexclusively include the
benzocaine, pramoxine hydrochloride, lidocaine, betacaine and mixtures thersof;
antiseptics such as benzethonium chloride; astringents such as zine oxide, bismuth
subgallate, balsam Pery, and wixtures thereof; skin proteetants such as eipe oxide,
silicone oils, petrolatum, cod liver oil, vegetable oil, and mixtures thereof.
Examples of such suitable benefits agents effective in the treatment of
dandruff, seborrbeic dermatitis, and psoriasis, as well a¢ the symptous associated
20 therewith nonexclusively include zine pyrithione, anthralin, shale oil and
derivatives thereof such as sulfonated chale oil, selenium solfide, sudfar; salievlic
acid; coal tar; povidone-iodine, imidazoles such as ketoconazele, dichlorophenyl
imidazolodioxalan (“elubiol”), clotriznazole, itraconazole, miconazole, cimbazsle,

tivconazole, sulconazole, butoconazole, fluconazole, miconazole nitrate and anvy
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possible stereo isomers and derivatives thereof; piroctone olamine (Octopivex)
ciclopirex olaraine; asti-psoriasis agents such as vitamin I} analogs, e.g. calcipotricl,
caleitriol, and tacaleitrol: vitamin A analogs such as esters of vitamin A, e.g.
vitamin A palotitate and vitamin A acetate, retinyl propionate, retinaldebyde,
retinol, and retinoic acid; corticesteroids such as hydroecertisone, clobetasone,

30 butyrate, clobetasol propionate meanthol, pramoxine hydrochioride, and mixtures

thereof.
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Examples of benefit agents suitable {for treating hair loss include, but are not
tusited to potassium channel openers or peripberal vasodilators such as roinoexidil,
dizsoxide, and compounds such as N*-cyvano-N-{tert-pentvl}-N'-3-pyridinyi-
guanidine ("P-1675"}): saw palmetto extract, vitamins, such as vitamin E and
vitaodn (, and derivatives thereof such as vitamin E acetate and vitaroin
palmitate; hormones, such as erythropoietin, prostaglandins, such as prostaglandin
El and prostaglandin F2-alpha; fatty acids, such as oleie acid; dirareties sueh as
spironolactone; heat shock proteins ("HBP™), such as HSP 27 and H5P 72; caleium
channel blockers, sach as verapaoal HEL, nifedipine, and diltiazemaniloride;
Bomunoesuppressant drugs, such as evelosporin and Fk-506; 5 alpha-reductase

growth factors such as, EGF, IGF and FCF;

inhibitors such as finasteride; g
transforreing growth factor beta; twrmor necrosic factor; nou-steroidal anti-
inflammatory agents such as benoxaprofen; retinoids such as retinal and tretinoin;
cytokioes, such as 11-6, FL-1 alpha, and TL-1 beta; eell adhesion molecuales such as
ICAM; glucorcorticoids such as betametasone; botanical extracts such as aloe, clove,
ginseng, rebmannia, swertia, sweet orange, zanthoxylum, Serenoa repens (saw
palmetto), Hypoxis rooperi, stinging nettle, pumpkin seeds, and rve pollen; other
botanical extracts including sandlewood, red beet root. chrysanthemum, rosemary,
burdock root and otber bair growth promeoter activators; homespathic agents such
as Kaliom Phosphoricum D2, Azadivachta indica D2, and Joborandi DI; genes for
cytokines, growth factors, and male-pattered baldness; antifungals such as
ketovonazole and elubiol; antibiotics such as streptomyein; proteins inhibitors such
as cycloheximide; acetazolamide: benoxaprofen; cortisone; ditiazers;
hexachlorobenzene; hydantoin; nifedipine; penicillaniine; phenothaiazines:
pinacidil; psoralens, verapamil: zidovudine: alpha-glucosylated rutin having at least
one of the following rutins: quercetin, iroquercitrin, hespeddin, naringin, and
methylhesperidin, and {lavoneids and transglveosidated derivatives thereof; and
gixtures thereof,

Examples of benefit agents suitable for use in inhibiting hair growth
include: serine proteases sush a¢ trypsin; vitarsios such as alpha-toeophenol
{vitamin E} and derivatives thereof such as tocophenol acetate and tocophenol
palmitate; antineoplastic agents, such as doxorubicin, cvelophosphamide,
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chlormethine, methotrexate, fluorouracil, vincristine, daunorubicin, blecmycin and
hydroxyearbamide; anticcagulants, such as heparin, heparineids, coumaerins,
detran and mdandiones: antithyvreold drugs, such as iodine, thiouracils and
carbimazole; lithium and Lthium carbonate; interferons, such as interferon alpha,
interferon alpha-2Za and taterferon alpha-2b; retinoids, such as retinol {(vitamin A},
isotretinoin: ghucocorticoids such as betamethasone, and dexamethosone;
antihyperlipidaemie drugs, such as triparavel and clofibrate: thallion; mereury;
albendazole; allopurinel; amiodarone; amphetamines; androgens; bromocriptine;
butyrophenones; carbamazepine; cholestyramine; cimetidine; clotibrate: danasol;
desipramine; dixyrazine; ethambotol etionamide; fluoxetine; gentamicin, gold salts;
hydantoins; ibuprofen: impramine; immunoglobulins; indandiones; indomethacin;
intraconazole; levadopa: maprotiine; methysergide: metoprolol; metyrapoune;
nadolel; nicotinic acid; potassium thiccyanate; propranolol; pyridostimine;
salieviates; sublfasalacivne: terfenadine; thiarophenicol; thiouracils; trimethadione;
troparanol; valproic acid; and mixtures thereof.

Exaroples of suitable anti-aging agents include, but are not Houted to
inorganic sunscreens such as titanium dioxide and zine oxide: organic sunscreens
such as oetyl-methoxy ¢cinnamates and derivatives thereof; retinoids; copper
containing peptides; vitamios such as vitamio B, vitagda A, vitamin G, vitagds B,
and derivatives thereof such as vitamin B acetate, vitamin € palmitate, and the
Bike; antioxidants including beta carotene, alpha hydroxy acide such as glycolic
acid, citric acid, lactic acid, malic acid, mandelic acid, ascorbic acid, alpha-
hydroxybutyric acid, alpba-bydroxyisobutyric acid, alpba-hydroxyisecaproie acid,
atrrolactic acid, alpha-hydroxyisovaleric acid, ethyl pyruvate, galacturonie acid,
glucoheptonic acid, ghucoheptone 1.4-lactone, gluconic acid, ghiconolactone,
glucaronde acid, glucuronolactone, glyeolie acid, isopropyl pyruvate, methvl
pvruvate, mucic acid, pyvruvic acid, saccharie acid, sacearic acid 1,4-lactone, tartaric
acid, andd tartronic acid; beta hoydroxy acids such as beta-hydroxybutyrie acid, beta-
phenvl-lactic acid, beta-phenylpyruvic acid; pelyphenolics; botanical extracts such
as green tea, soy products, milk thistle, algae, aloe, angelica, bitter orange, coffee,
goldthread, grapefruit, hoellen, honeysuckle, Job's tears, lithospermum, mulberry,

peony, puerarua, nice, safflower, and mixtures thereof,
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Examples of suitable anti-acne agents include, but are not limited to topical
retinoids {tretinein, sotretinsin, motretinide, adapalene, tazarotene, azelaic acid,
retinel}s salioylic acid; benuoyl peroxide; vesorcinel; antibiotios such as tetracveline and
isomers thereof, ervthromyecin, and the anti-inflammatory agents such as ibuprofen,
naproxen, hetprofen; botanical exteacts such as alous, arniea, artenisia capillaris,
asiasarum root, birrh, calendula, chamomile, enidium, comfrey, fennel. galla rhois,
bawthorn, houttuynia, hvpericuny, jujube, kiwi, licorice, magoeolia, olive, peppermdnt,
philodendron, salvia, sasa albo-marginata; imidazoles such as ketoconazole and
elubiol,

Exaroples of suitable depigowatation agents include, but are not Bodted to
soy produets, retineids such as retinol; Kojic acid and its derivatives such as, for
example, Kojic dipaboitate; bydroquinose and it derivatives such as arbuting
transexamic acid; vitamins such as niacin, vitamin € and its derivatives; azelaic
acids placertia; licorice; extracts sueh ac chamorile and green tea, and mixtures
thereof, with retineids, Kejic acid, soy products, and hydroquinone being
particudardy suitable examples.

Examples of suitable anti-hemorrhoidal products include, but are not limited
to anesthetics such as benzocaine, pramoxine hvdrochloride, and mixtures thereof;
antiseptics such as benzethorivio chloride; astringents such as zine oxide, bissputh
subgallate, balsam Peru, and mixtures thereof; skin protestants such as cod liver oil,
vegetable oil, and maixtures thereofl

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

Examples of suitable shine-contrel agents inelude, bot are not Bmited to
hydrated silica, Kaoluy, and bentordte. Exauples of euitable anti-histaroines
mclude, but are not limited to diphenhydramine HCL Examples of suitable
antinfectives include, but are not linuted to benzalkonium chloride, hexamidine,
and hydrogen peroxide. Examples of suitable wound healing promoters include, but
are not limited to chitosan and its derivatives, Examples of suitable poison ivy and
poison oak products include, but are not limited to bentonite, hyvdroecortisone,
menthol, and Lidocaine, Examples of burn products include, but are not limited to

29
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benzocaine and lidocaine. Examples of suitable anti-diaper rash products include
but are vot fooited to zine oxdde apnd petrolatum,. Exampples of suitable prickly heat
products include, but ave vot limited to zine oxide. Examples of enitable sensates
include, but are not limited to menthol, fragrances, and capsaicin,

5 Benefit agents that may be particularly suitable for use with the
multilayered film product 100 include, DMAKE, sov products, colloidal oatmeal,
sulfonated shale oil, olive leal, elubiol, 6-(L-piperidinyl}-2.4-pyrinidinediamine-3-
oxide, finasteride, ketoconazole. salicylic acid, zinc pyrithione, coal tar, benzoyl
peroxide, selerdum sulfide, bydrocortisone, sulfur, menthol, pramoxine

16 bydrochloride, tricetvimeoniuo chloride, polvguaternium 10, panthenol, panthenol
triacetate, vitamin A and derivatives thereof, vitamin B and derivatives thereof,
vitamin { and derivatives thereof, vitamin I} and derivatives thereof, vitamin E
and derivatives thereof, vitamin K and derivatives thereof, keratin, lysine, arginine,
bydrolyzed wheat proteins, copper containing compounds such as copper containing
peptides and copper salts, hydrolvzed silk proteins, octyl methoxyeinnamate,
oxyhenzone, avohenzone, minoxidil, saw palmetto extract, ttaniurs dioxide, zine
dioxide, retinol, erthromyein, tretinoin, and mixtures thereof.

Benefit agents that may be of particularly suitable for use the multilavered
filme product 100 include neo-collagen prosioters {e.g. retinoids such as retinal and
20 copper-containing peptides), skin firming agents {e.g. DMAE), and depigmenting

ageots (8.2, oY)
The amount of the benefit agent that may be used may vary depending
upon, for example, the ability of the benefit agent to penetrate through the ckin or

nail, the specific benefit agent chosen, the particular benefit desired, the sensitivity
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of the user to the benefit agent, the bealth condition, age, apnd skin and/or nail
conddition of the user, and the like. In sugy, the benefit agent is used in 2 “safe and
effective amount,” which is an amoeunt that is high enough to deliver a desired skin
or nail benelit or to moeddy a certain condition to be treated, but is low enough to
avoid serious side effects, at a reasonable risk to benefit ratio within the scope of
30 sound medical pudgroent.

The benefit agent may be formulated, mixed, or compounded with other

ingredients inte a composition {e.g. liquid, emulsion, cream, and the like} wherein

30
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the other ingredients do not detract from the functionality of the benefit agent. A
delivery agent that enbances the absorption of the one or more henefit agents into
the skin may be formulated with the bepefit agent to fultil this function. Suitable
delivery agents include, for example, sulfoxides, alcohols such as ethanol; fatty acids
such as, for exanple, linoleio acid or oleic acid, fatty esters such as, for exarople,
may be produced from reacting a £3-€10 carboxvlic acid with a C10-C20 fatry
aleohol: a polyel, an alkane, an agdne, an amide, a turpene, a surfactant, a
cvelodexirin or combinations thereof among other agents known to the art to be
suttable for enhancing the penetration of various benefit agents through the
stratuio cornenys ioto deeper lavers of the skio,

The concentration of the benefit agent within the composition is variable,
Unless otherwise expressed berein, typically the benefit agent is present in the
composition in an amount, based upon the total weight of the composition/system,
frove about 0.01 percent to about 20 percent, such as from shout (.01 percent to

about 5 percent {e.g.. from about 0.0 percent to about 1 percent).

Thiz composition that iocludes the beoefit agent may also serve as a coupling
composition as described previously and may include ingredients that enable the
coptposition to possess one of these functions.

In addition to, or in place of one or more of the components described above,
fragrances, flavors, sweeteners, coloring agents, pigments, dyes and the like may be

added to the film-forming composition of the present jnvention.

The present invention will be further understood by reference to the
following specific Examples that are illustrative of the composition, form and
method of producing the device of the present invention. Itis to be understood that
many variations of composition, form and method of producing the device would be
apparent to those ckilled in the art. The following Examples, wherein parts and

peresotages are by weight unless otherwize indicated, are ondy llustrative,
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Film-forming compeositions were prepared with the %-solids and viscosity

vahuee in the Table 1, below:

Table ©
Formula { Composition Y- Viscosity
solids | {cPY

1 Ingredient Weight (g) | 24 6650

FD&C Red 40 (.02

Keltrol OG-, Xanthan Gum 0.04

TIC Pretested Locust Bean Gum 0.07

POR/A Powder B

Copper Gluconate Powder (.36

Acesulfame K, Particle Size A .51

Thymol .15

Methyi Salieylate .22

Euecalyptol USP (.25

Polysorbate 80 IN.F. .35

Atmos 300K .35

Ticaloid 750 Carrageenan (.35

Pullulan, Cosmetic Grade 16.48

Sucralose, Micronized NI .01

Cinnamon Flaver SN313574 1.25

Menthol USSP TA 2.39

Water, Purified 76.20
2 hogredieats Weight (g3 | 30 17950

FD&C Red 40 0.02

Keltrol CG-T, Xanthan Gumn (.04

"Jifi;(ﬁli Pretested Loecust Bean Gum 0.07

POR/A Powder

Copper Gluconate Powder (.36

Acesulfame K, Particle Size A .51

Thymel .15

Methyl Sakicylate .22

Fuealyptol USPE (0.25

Polysorbate 80 N.F. 3.35

Atmos 300K 0.35

Ticaloid 750 Carrageenan .35

Pullulan, Cosmetic Grade 16.41

sSucralese, Micronized NF 101

Cinnamon Flaver SN313574 1.25

Menthol USP TA 2.39

Water, Purified 55.00

32




WO 2015/103030 PCT/US2014/072101

3 Ingredients Weight (g) | 38 GGR00
FD&C Red 40 0.0200
Keltrol CG-T, Xanthan Gum 0.0400
TIC Pretested Locust Bean Gum s
POR/A Powder 0.0760
Copper Gluconate Powder 0.36
Acesulfame K, Particle Size A .51
Thymetl 0,15
Methyl Salieylate .22
Fucalyptol USP .25
Polysorbate 8¢ N.F. 3.35
Atmos 300K .35
Ticaloid 740 Carrageenan 8,35
Pullalan, Cosmetic Grade 16.43
Sueralose, Micronized NF 1.01
Cinnamon Flaver SN313574 1.25
Menthol USP TA 2.39
Water, Purified 55.00
& Bogredient Weight (23125 13506
SELVOL 805 22.973
Polysorbate 30 1.750
Dow Corning 2501 Cosmetic Wax (.8300
Kester Wax K-24 (3.800
Glveerin 99.7%, USSP 2.125
Water, purified 85.060
5 Ingredients Weight (g} | 38 57600
Selvol 805 22.9730
Polysorbate 80 17500
Dow Corning 2501 Cosmetic Wax (.8060
Kester Wax K-24 (3.8000
Glyeerin 99.7%, USSP 2.1250
Water, Purified 45,0060
& RED ink Speedhall’ #4601 - 17450
7 BLACK ink Speedball? #4600 - 20050

Wiscosity in centipoise (eP) was measured with a calibrated Brookiield Viscometerx,
The test method was standardized to:
s  Temperature: 70° F (21° ()
e Spindle # RY 506
5 e Motor speed 20 rpn.
?The screen printing ink used for testing is manufactured by Speedball Art

Produets, LLE, 2301 Speedball Road, Statesville, NC 28677 USA, % solide was not

recorded.
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Examples 1-18: Stencll printing

Steneil material plastic shim stock, shape cut-out via laser, substrate poly
coated paper (HLINE® Freezer Paper #87045. 40 Ib. virgin paper bleached white
and coated with 5 ih. polyethviene on one side, available from Uline, Pleasant
5 Prairie, Wisconsin, IJ5A).

7

Stenciling done on the flat, by haod, over smooth flav glass backup, with 4"
wide stiff scraper blade (similar putty knife and/or dry wall tool can substitute for
the blade}

10 Five of the film-forming compositions of Table 1 were deposited using a
blade and a steneil with the thickness in Table 2 helow, The resulting integral film

products were dried. rernoved from the substrate, and measured,
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Fixaraple sSteneil Thickness | Stencil Thickness Aveg, Dry
" Formaula NN o » 3.
# {inch) {inm) Thickness™ {in)
1 1 0.005 013 0.002
2 1 0,007 0.18 0.002
3 1 3.010 4.25 0.003
4 1 0,020 8.51 0.005
5 1 0.830 0.76 0.0067
) i 0,040 1.02 0.011
7 2 0.005 0.13 6.003
8 2 0.007 .18 0.0603
9 2 0.010 0.25 0,004
10 2 $.020 .51 0.007
1 2 0.030 0.76 6,011
12 2 8.040 1.02 0.614
13 3 $4.0605 0.13 0.004
14 3 3.607 .18 0.005
15 3 0.010 0.25 0.006
16 3 0,020 .51 6.009
17 3 (.630 0.76 8.015
18 3 0.040 1.02 0.019

Average of the maxionun and sdniouon valaes for two individual dried film

products,

These results were plotted in 2 graph (Fig. 18) showing the lgear

relationship between the thickness of the stencil thickness and the solidified film

product for Forroulas 1-3.
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A rotary odule screen printing apparatus {per Fig. 3) with a drum diameter
¥ ¥ g app {

of & inches wae used. The outer surface of the drum was defined by a 8.003 inch

nickel sereen {40 x 40 mesh (openings/inch}} and a mask having the thickness

identified in Table 3 (from8.010 to 0.030 inches) was formed on the inner surface of

the mesh. The film-forming compositions were deposed on a substrate as in

Examples 1-18 (ULINE® Freezer Paper #57045), The results ave showa in Table 3.

Table 3

Exaraple

Forouda

Mask
Thickness

{inch)

Mask
Thickness
{mrn}

Avg. Bry

. 4
Thickness

{in}

Ohbservations

19

0.01

8.25

§.0023

Sore formula sticks
0 screen; bubbles in
printed pattern
dissipate over 2-3

ouniies

0.01

.25

0.0020

0.01

0.25

$.0034

0.01

8.25

¢.0030

some formla sticks
to sereen {less than

Ex. 31); smaller

bubbles than Ex. 31.

0.01

8.25

$4.0042

Transferred from
screen well; rough
edges; most bubbles
disappear during
drving

24

0.02

§.00690

Reqguired 2 squeegee
wipes to fill and
transfer: not all
patterns transferred

{from sereen

0.02

$.0044

Very thin:
formmulation runs;:
wide variations in
{inished product
thickness

26

[a

0.02

8.51

8.0158

Formulation is
sticky and stringy;
ouly partial release
from screen
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i (.02

$.0636

Numerous babhles
that disappear
within 3 minutes.

23

2 0.02

£.0065

Required 2 squeegee
wipes to fill and
transfer; not all
patterns transferred
from screen

6 .02

8.0059

Nuwmerous bubbles

7 0.02

$4.0058

N bubbles, but
ribbing effect;
texture remaing
upon drying

O 0.01

0.25

§.0025

Numerous bubbles

7 0.01

8.25

£.0025

No bubbles, but
ribbing effect;
texture rernains
upon drying

i 0.03

8.0053

Very thin:
formulation runs
and sticks to screen

34

2 4.063

8.76

$.0691

Hequires multiple
squeegee passes 1o

{ill and transter

formulation

Average of the roaxtneom and minsom vablues for six two ndividual dried flos

products.

These results were plotted e a graph (Fig. 19) showing the linear

relationship between the thickness of the stencil thickness and the integral filin

product. The data nehudes Forraulas 1-3, separately, and Foroodas 6 and 7

combined, as the % solids was helieved to be substantially the same and the

resulting dry filn thickness was substantially the same for a given mask thickness,

Examples 33-39: Screen printing of second laver

A flathed soreen printer {Systematic Antomation Ine, Bloomfield Comneticat
p Oy ’

Model ¥1-12), shown in part in Fig. 20 was used in Examples 35-39. Fig. 20 shows

a stencil-privted first layer 2000 that was deposited on the polycoated paper 2002 of

Examples 1-18 (ULINE® Freezer Paper #57045). The firct layer 2000 was a L-iuch

{25.4 rom) diaroeter circle formed with a stened mask of 8,005 toch {0.013 pun)
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thickness. A woven wire sereen 2004 (60 x 60 mesh formed of 304 stainiess steel wire
haviog a 8.0075 inch (0.2 ram) diameter) with a suask 2006 (6.002 toch (0,85 mm)
polyester slim stock epoxied to the soreen) having a cireular openiog 2008 (0.875
inch {22 mm) diameter) was placed over the first layver 2000 and separated from the
5 polyesated paper 2003 by mieass of a spacer 2810 placed around the first layer 2000,

The spacer 2010 defined a gap 2012 between the top of the first laver 2000 and the
sereen 2004, This gap 2012 defines the thickness of the second layer, With the
screen 2004 in place over the first layer 2000, a squeegee 2014 was drawn in the
direction of arrow 2016 to {force the filro-forming composition 2018 through the

10 screen opening 2008 to form the second laver 2020 on top of the fiest Javer 2000,
The screen 2004 was then raised and removed, and the samples were dried in an
oven and the thickness was measured. The results are shown i Table 4, below
using Formulas 6 and 7 from Table 1, however, the viscosity of these inks was

modified to provide comparisons of viscosity on top and bottors lavers. The

i3 viscosity of each Formula was reported in the table.
Table 4
Vi Stencil Snacer
/iscns- . . Spaces .
y Bottom ,\(10 Thick- Top Viscosity | ., p ¢ GAP
Example | | ity S o5 Thickness | .
Formula ’ ness Formula ck L {ineh)
cP . {inch)
{inch) ‘
35 7 15,800 0.005 6 14,300 0.01 0.0605
36 & 14,800 {.005 7 15,800 8.01 3.005
37 7 15.800 $.005 6 10,800 6.01 0.005
38 7 15,800 0.005 ) 7.400 8.01 0.605
39 7 16,560 $.005 6 14,800 6.01 0.005
The thickness of Exarpple 35 was measured Jand the dry thickness of the top
and bottom lavers was recorded as 0.0015 inch.
20 Example 35 resulted 1o a relatively woiforro top laver,

Example 36 showed that the bottom laver, having a lower viscosity, was
very flat, and the top layer was thicker.
Example 37 bad a more pronounced viscosity differential, aod the screen

contacted the bottom laver during deposition, texturing the bottom laver,

38
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Example 38 had a significantly more pronounced viscosity differential, with
the top laver haviog a viseosity about 50% of the bottom layer. Again the screen
contacted the bottonlayer during deposition, and the top layer ink had significant
bubbles formed therein that were maintained in the dried product.

5 Exarople 39, with a significantly higher vizeosity formulation io the top
layer did not release from the screen to the bottom laver very well. In addition, the
noticeable arounts of the bottom laver adhered to the screen/top laver formulation

after removal of the screen during printing.

16 The specification and embodioents above are presented to aid in the
complete and non-miting understanding of the invention disclosed herein. Since
many variations and embodigeote of the invention can be made without departing

from its spirit and scope, the invention resides in the claims hereinafter appended.
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CLATMS
1. A process for forming a multitayered shaped film produoet eornprising the steps
of:

a. placing a first mack having at least one aperture having a design
corresporuding to a desived shape of a first layer of the chaped {ilma product over a
substrate;

b. delivering a {ixst fibo-forming corsposition through the at least one
aperture of the first mask to form a first raw shape on the substrate;

¢, rerpoving the first mask:

d. placing a second mask having at least one aperture having a design
corresponding to a desired shape of a second laver of the shaped {ilm product over
the first raw shape;

e. delivering a second film-forming composition through the at least one
aperture of the second mask to form a second raw shape op the fivet raw shape:

f. removing the second mask; and

g. solidifying the first and second raw shapes to provide the shaped film

product disposed on the substrate.

2. The process of clabis 1, wherein the first mask ie disposed on the surface of a
rotary drum having an interior, and the at least one aperture of the first mask isin
finid corpmunication with the interior of the rotary drum.

3. The process of claim 1, wherein the second mack is disposed on the surface of a
rotary drum having an interior, and the at least one aperture of the second mask is

in fluid cornmuanication with the ioterior of the rotary drs.

4, The process of claims 2 and 3, wherein the first and second masks are disposed on
the surface of a single rotary druga,

5. The procese of claims 2 and 3, wherein the first moask is disposed on the surface of
a first rotary drum, and the second mask is disposed on the surface of a second

rotary drum.
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6. The process of elaim 1, wherein the first and second masks are stencils,

7. The process of claim 1, wherein the step of solidifying the first flowable coating
material oceurs prior to the step of debivering the second flowable coating material

through the at least one aperture of the second mask.

8. The process of claim 1, wherein the step of solidifving the first and second
flowable coating materials oceurs after the step of delivering the second {lowable

coating yoaterial through the at least one aperture of the second mwask.

9. Anpiotegral rnoltdayered shaped filro product comprising a fiest layer coroprising

a first film material and having a side edges and a second layer comprising a second

te
{ilm roaterial disposed on the first layer having side edges spaced inward from the

side edges of the first layer.

10, The integral vultilayered shaped filo product of claio 9 wherein the second

layer comprises a plurality of spaced apart regions.

11, The integral multilayered shaped film product of claim 10 wherein the plurality

of spaced apart regions comprise additional flm materials,

12. An integral multitavered shaped film produet comprising a first surface having
a first Blm saterial substantislly surrounded by a second filn material and a second

surface formed by the second film material,
13. The integral multilayered shaped film product of claim 12 further comprising

additional {filo materiale disposed in the fiest suclace, substantially surrounded by

the first film material

41
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14. An integral multilayered shaped film product comprising a first continuous
taver having side edges and a second layer baving side edges disposed thereon, the

second laver having a vaid spaced tnward frou its side edges.
15, The integral vudtilayered sbaped filon product of clatie 14, wherein the side

edges of the second laver are spaced inward from the side edges of the first

coptinuous | ayer.
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