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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 

222 shaped film product. The nozzle is disposed in 
sealing engagement with the delivery surface of 

210 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 

BACKGROUND 

Film products have a wide variety of uses. These include decorative window 

5 decals, plasters, adhesive bandages, and oral strips (both medicated and otherwise).  

Conventional production of such integral fil in products generally involves 

die-cuttiug the desired shaped product from filn stock. While this production 

produces inexpensive filn stock, die-cutting limits the efficiency and/or variability 

of final product form) ing. Ifthe product shape is not completely rectangular or 

10 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 subst a at ially elitinate 

this expensive waste. This unfortunately prevents the formation of optimal shapes 

for sote uses. Examples of die-cutting medical films include such production 

15 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.  

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 electronics 

industry, and printed designs on clothing and siguage. H1 ownever, such in tegration of 

a carrying substrate into a printed element prevents the usage of the printed 

product separate from the substrate.  

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

25 inexpensive, Fhm products without the waste of die-cutting and which products are 

capable of use independent of a supporting structure on which they are formed.  

SUMM A RY 

Surprisingly, we have found a process capable of commercial scale 

30 manu facturing of inexpensive, shaped film products without the waste of die

cutting. The process includes placing a mask over a substrate; delivering a fil in

forming composition through a nozzle to form a raw shape on the substrate:
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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 arid at least one aperture having a design 

corresponding to the desired shaped film product. The nozzle is disposed in sealing 

5 engagement with the delivery surface of the mask to the at least one apertu re of the 

mask during delivery of the film-forming composition.  

In an alternative embodiment, a process includes placing a first mask over a 

substrate; delivering a first film-forming composition through a nozzle to form a 

first raw shape on the substrate; removing the first iask; placing a second mask 

10 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 mask sidewalls and delivering the controlled volume of the second film-forming 

composition to the second mask aperture: removing the second mask and 

solidifying the first and second raw shapes to provide the shaped film product 

15 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 layer of the shaped filn product, and the nozzle is placed in 

contact with the delivery surface through the at least one aperture of the mask.  

Tie second mask has a delivery surface and an opposite substrate-facing surface and 

20 at least one aperture having a design corresponding to the desired shape of a second 

layer of the shaped film product.  

BRIEF DESCRIPTION OF THE DRAWING 

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

25 present invention.  

Fig. 2 is a perspective view of a shaped film product according to an 

embodiment of the present invention.  

Fig, 3 is perspective view of a flatbed printing apparatus useful in one 

embodiment of the present invention.  

30 Fig. 4 is cross section of the apparatus of Fig. 3.  

Fig. 5A is a graph of the displacement of a piston in the bore of the positive 

displacement pump of Fig. 3.  

2



WO 2015/103033 PCT/US2014/072107 

Fig. 5B is a plan view of a mask correlated to the displacement of the piston 

in the bore of the positive displacement pump of Fig. 3.  

Fig. 6 is perspective view of a rotary printing system usetul in an alternate 

embodiment of the present invention.  

5 Fig. 7Ais a bottom plan view of a ulticomponent shaped film product 

according to an alternate embodiment of the invention.  

Fig. 7B is a cross-section of the miultilayer film product of Fig. 7A along line 

Fig. 8 is a perspective view of a step in the formation of the multicom iponent 

10 shaped finl product of Fig, 7A.  

DETAILED DESCRIPTION OF THE PREFER ED EMBODIMENTS 

The present invention relates to a process and apparatus for forming shaped 

film products. The following description is presented to enable one of ordinary skill 

15 in the art to make and use the invention. Various modifications to the 

embodinen ts and the generic principles and features 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 

20 may have a wide variety of uses. These include household and recreational uses, 

such as decorative decals for windows anid walls, temporary tattoos (such as body 

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, 

25 acne treatment, light ening of dark circles, nelisma., cellulite, delivery of vitamu ins, 

treat ient of eczema, psoriasis., and the like.  

As used herein the specification and the claims, the term "integral film 

product" variants thereof relate to a fihm product that is sufficiently robust to 

permit handling for a desired purpose separate from any supporting substrate. The 

30 product is removable from a substrate for use independent of the substrate.  

3
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As used herein the specification and the claims, the term "film-form ing 

composition" variants thereof relate to a composition that is capable of forming, by 

itself or in the presence of an additional agent, a continuous film on a substrate.  

As used herein the specification and the claims, the term "raw shape" 

5 variants thereof relate to the shaped volume of film-forming composition disposed 

on a substrate through an apertured mask. The raw shape generally requires 

further processing, such as integration, to transform it into an integral film product.  

As used herein the specification and the claims, the term "multilayered 

shaped film product" and variants thereof relate to thin products with two or more 

10 distinct layers (not mixed or homogeneous, Products with layers containing 

different characteristics such as: adhesion, flavor, color, texture, etc. Layers may be 

continuous, intermittent or adjacent.  

As used herein the specification and the claims, the term tessellatedd" and 

variants thereof relate to a planar surface having a pattern of flat shapes having no 

15 overlaps or gaps. Thus, there is no "ladder waste between the shapes.  

Referring to the drawing, FIG. I is a high level flow chart ofa 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 liquid, filn-forming composition through the 

20 mask to the substrate to form a raw shape. A fourth Step 40 includes removing the 

mtask. A fifth Step 50 includes solidifying the raw shape t form the sh aped film 

product.  

A shaped film product 100 according to one embodiment of the invention is 

shown in Fig. 2. In this embodiment, the shaped film product 100 has a variable 

25 width measured perpendicular to a longit udinal axis x-x, and the product is narrow 

at. afrst end 102, increases to a maximumn width , and terniinates with a rounded 

second end 104, opposite the first end 102.  

As shown in Fig. 2, the innovations of the present invent ion allow the shape 

to be as simple or complex as desired. In one advantage of the present invention, 

30 the shape can be relatively complex -- t he kind of shape that would produce 

excessive ladder waste in a die-cutting operation. For example, the minimum 

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

4
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20% (based on circles arranged in straight columns and rows touching at the 

quadrants).  

In reference to the embodiment of Fig. 2, Step 10 involves forming a mask 

having at least one aperture corresponding to a raw shape.  

5 Prin t masks are known in the art. T h ey can include without limitation 

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 niask has a thickness of at least about 0.05 millimieters ("mm"). in one 

10 enibodiment for use on the skin for flexible, relatively umoticeable products, the 

mask has a thickness of between about 0.05 mm and about 0.3 mm, more 

preferably, between about 0.1 and about 0.2 mm. In another embodinient, thick 

integral film products can be made using a mask having a thickness of greater than 

about 0.2 mvm, preferably between about 0.2 and about 2 mm, preferably between 

15 about 0.4 mm and about 1 mm, and most preferably between about 0.5 mm and 

about a m. in miany, embodiieuts, the thickness of the mask is not critical, while 

in otter embodiments, the present invention makes possible the formation of 

integral film products with previously unknown thicknesses.  

The thickness of the mask generally deteruiies the maximum thickness of 

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

forming covuposition and the mechanic by which the composition solidifies, For 

example. hot melt and hydrocolloid film-forming compositions generally produce a 

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

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

25 a thickness substantially equivalent to the thickness of the mask, or possibly even 

thicker. Solveit or other carrier-based conipositions will lose thickness as the 

product solidifies. The reduction in thickness is generally related to the solids 

content of the composition. We have fou md th at a solids content of 30-40% delivers 

an integral film product having a thickness of about 50% of the mask thickness.  

30 Formula tIons with lower solids content would likely deliver final products having a 

thickness of even less than 50% of the mask thickness.  

5
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For example, a stencil mask thickness of 0.5 mm would be capable of 

depositing a raw shape of filmr-forming composition of about 0.5 nun. Upon 

transformation into the int egral film product, the thickness would diminish, based 

upon the solids content of the film-forming composition.  

5 The choice of materials is not critical in the production of the print masks of 

the present invention. Those of ordinary skill in the art will recognize that masks 

can be made of structural materials, including without limitation: metals, such as 

aluminum alloy, stainless steel, Ni alloy, Cr alloy or the like: resins, such mask as 

polyimide. polyester, epoxy., polycarbonate, polyethiyi>lene, polyethylene 

10 terephthalate (PET), polypropylene or the like; glass; paper: wood; or cardboard, as 

well as combination thereof. As another example, the mask body may be made of a 

composite materiaL such as glass fiber filled polvimides, polyesters, or epoxies. The 

mask body is formed in a sheet from these materials. The thickness of the sheet may 

be from 20 to 2000 microns (wm), although for ease in handling and other 

15 considerations, the thickness is preferably from 20 to 80 m.  

In a preferred embodiment, the mask h as a 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 

inachine direction and tapered ends, 

20 An example of a mask according to one embodiment of the present 

inventiou, useful in the formation of the shaped fimn product 100 of Fig, 2 is a mask 

200 that may be used in the flatbed printing apparatus shown in Fig. 3. The mask 

200 includes an impermeable mask portion 202 which defines at least one aperture 

204. The mask 200 is placed over a substrate 206 in Step 20. This substrate 206 

25 may be an endless belt (a continnons flexible web, linked plates, and the like), or itt 

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.  

snch as a release liner. Surfaces may be modified through the use of dry film 

lubricants such as molybdenum disulfide. graphite, tungsten disulfide or oils that 

30 are generally known to those of ordinary skill in the art. Typical release surfaces 

may include silicone., poiytetrafluoroethylene (PTFE), waxes,polymers, polished 

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

6
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rotary apparatus. The printing apparatus will have a support 208 for the substrate 

206 and system for delivering a film-forming coimposition through the mask 

aperture 204 (Step 30). The system includes a film-forming coinposition reservoir 

(not shown), a nozzle 210, a pump 212, and a pump controller (such as a cam 214).  

5 The system for delivering the film-forming composition interacts with the 

mask 200 to provide appropriate volume of film-forming composition to the mask to 

accurately fill the void volume in t he rmask aperture 204 below the tozzle 210 during 

relative motion between the mask and nozzle. This relative motion (shown in Figs.  

3 and 4 as arrow 216) defines a machine direction.  

10 Referring to Fig. 4, the system includes a nozzle 210 arranged arid configured 

bear against an upper surface 218 of the mask 200. The lower surface 220 of the 

mask 200 is ii contact with the substrate 206, If the nozzle applies sufficient force 

against the substrate and mask, it will form a seal with the upper surface of the 

mask and between the lower surrface a nd the substratle effective to ininnize leakage 

15 of fihn-forming composition 222. The nozzle 210 has a delivery opening 224 

defining a machine direction diitension and a cross-directiorn diension. Preferably, 

the cross-direction dimension is greater than the maximum cross-direction 

dimension of tie at least one aperture 204 formed in the mask 200, however, in some 

mbodiments of the iriventioni, the cross-direction dimension of the nozzle is equal to 

20 or slightly less than the maximum cross-direction dimension of the at least orre 

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 

25 opening 224 corresponding to that void volume over which the delivery opening 224 

is located. This void volume ca n) change du ringf the relative notion between the 

nozzle 210 and mask 200, so the volume of the film-forming composition output to 

the delivery opening 224 will change with the changing void volume. The out put of 

the pump 212 can be controlled through control means known to those of ordinary 

30 skill in the art. In an example shown in Figure 3, the mask 200 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 nozzle 210 is movable across the
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upper surface 218 of the mask 200 defining the mask aperture 204. The nozzle 210 is 

connected to a positive displacement pump 212 having a cavity or bore containing 

the fII-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 volme 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 cam follower 230 to move a piston in the 

bore of the pump to output a volume of film-forming material 222 corresponding to 

the void volume adjacent the delivery opening 224 of the nozzle 210. Because the 

10 output volumetric 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 

disturbance to fluid flow. Preferably, the flow is substantially laminar 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 pump output ternminates, and the 

15 film-forming composition delivery system may then be removed from the mask.  

The delivery opening 224 may have any shape appropriate for delivering the film

forming composition. A particularly preferred delivery opening is a reelangular 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 h having a raw, sh ape thickness of about 0.75 mm is shown in Figs. 5A 

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

coupled to a piston having a % inch diameter in the bore of the positive 

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

25 the displacement of the cam follower 230 caused by movement 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 edge of the mask aperture. Thus, the slope of the displacement line 232 is zero 

at the right edge of the graph of Fig. SA. The volumetric flow rate increases as the 

30 aperture width increases (shown by the greater slope of displacement line 232 of Fig.  

5A). 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 described with respect to a cam system 

controlling a positive displacement pump, it is evident that alternative volumetric 

5 pumps and volumetric flow controllers may be used and correlated to the relative 

motion of the nozzle and mask aperture. For example, computer controlled 

volumetric pumps can vary the fluid dispense rate to portions of the mask aperture 

to provide the volume of film-forming composition corresponding to the void 

volume. Additional, non-limiting represent ative examples of such pumps and 

10 cont rols include rotary pumps (such as gear, screw, peristaltic, and flexible impeller) 

and reciprocating pumps (such as piston and diaphragm), and the like.  

In step 40, the first mask 200 is removed leaving a first raw shape deposited 

on the substrate 206. The faster the mask is removed. the better the definition and 

edge quality of the raw shape and resulting film It product. Thus, a rotary stencil 

15 generally delivers a superior quality shaped film product.  

in step 50, the raw shape 234 is solidified into the shaped film product 100.  

Again, the shaped film product 100 may be permanently attached to the substrate 

206, or the substrate 206 mav be a release iner to permit the product to be removed 

therefrom for use independent of the substrate, The exact nature of the solidifying 

20 station is not critical to the present invention. For example. the raw shape may be 

heated to drive off volatile carriers, such as such as water amd orga nic solvents.  

Alternately, the solidifying can be through providing energy. such as UV light to 

cross-link or otherwise "cure" one or more polymeric f-lm-forming components. If 

one or more fihn-forming components is a hotmelt composition, the solidifying can 

25 be as simple as allowing the raw shape to cool below a melt or glass transition 

tempera ture.  

One of ordinary skill in the art will recognize that additional layers may be 

added by repeating steps 20 through 40 with additional film-forming compositions 

to provide multilayered film products withoutt solidification between film layer 

30 forimation) having at least two layers. The present invention is particularly suited 

to apply raw shapes in layers as there is minimal disturbance to fluid flow with the 

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

9
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layers formed on raw, unsolidified layers are possible, because the delivery of 

subsequent layers occurs with substantially laminar flow. This minimizes rmixing of 

adjacent film-forming compositions. Accurate control of the nozzle output avoids 

layer mixing at the point of application.  

5 Again, the shaped Fihn product may be permanently attached to the web, or 

it may be releasably attached to a web, such as 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 shaped film 

product in appropriate sized primary packaging until delivered to a consumer. The 

10 consumer may the-n remove the shaped 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 

manufacturing equipment, the shaped filn product is removed from the releasable 

surface of the substrate and packaged for delivery to a consumer. The shaped film 

15 product may have an adhesive surface, such as in a medicated plaster, or it may 

have non-tacky surfaces, such as in an oral strip.  

The above processes are described with reference to flatbed stencil printing 

systems. However, one of ordinary skill in the art will recognize that variations 

may be made to the process. For example, a rotary printing system 300 shown in 

20 Fig. 6 may be used. In this system, the film-forming composition is applied with a 

nozzle 302. A printing drum 304 includes a plurality of mask apertures 306. The 

rotation of the drum 304 indexes a mask aperture 306 to the nozzle 302. A 

controller, such one or more elements to identify and read mask aperture position, 

correlates the controlled volumetric delivery of film-forming composition to the 

25 delivery opening of the nozzle (as described above). The film-foriing composition 

is delivered to the interior of the drum 304 via a conduit from a reservoir (riot 

shown) void volume defined by the nozzle 302, mask sidewalls 308 and substrate 

310, again, as described above. The raw shape 312 then moves in the direction of 

arrow 314 for further processing.  

30 The following technical considerations are believed to be relevant to stencil 

printing via a film-forming composition delivery nozzle. Accurate dispensing of the 

film-forming composition leads to successful accurate shape formation. This is 

10
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achieved when the instantaneous volume of the film-forming composition dispensed 

equals the immediately adjacent and cor respond ding stencil volume. In the 

undesirable ev exit of dispensing excess film-forming composition, the excess collects 

on the leading edge of the slot nozzle. This accumulation can spill uncontrollably 

5 through the next stencil opening and contaiaminat e the exterior surface of the stencil.  

This creates defects such as poor edge definition and smears between patterns.  

Under filling of the mask aperture leads to product defects such as skips and voids.  

The slot nozzle opening (width) generally equals the maximum pattern width.  

Pressing the nozzle against the stencil surface creates a dynamic seal. Hence, the 

10 effective nozzle width naturally changes as the stencil opening passes across the 

nozzle.  

Capillary action can d raw the liquid film-forming composition into narrow 

gaps. Stenciling in a flat plane works best with the quick removal of the stencil 

from the substrate to avoid liquid wicking between. Capillary act ion cart create 

15 defects suet as feathered and rough edges. Rotary stenciling (stencil in a cylinder 

forim) tinimnizes the effects of capillary action, because stencil contact wi th the 

substrate is along a line tangent to the cylindrical. Increasing web (substrate) speed 

can improve this further.  

Print thickness is controlled by mask thickness (and the corresponding liquid 

20 flow). The minimum mask thickness is a material strength issue. Stainless steel 

0.006 inch thick may be a practical lower limit wYith current technology. 0.006 thick 

mask yields dry film thicknesses in the range of 0.002 - 0.003 inch depending upon 

liquid solids content.  

Island stencil printing offers special challenges due to the above 

25 coinsideratiois. Stencil printinig of a niulticomponent shaped film product 700 

having an island 702 surrounded by another filn material 704 (such as shown in 

Figs. 7A and B) according to the present invention takes advantage of the laminar 

flow of the film-forming composition during printing. The "film materialss' are the 

result of the transformation of the film-forming composition(s) into a fihn structure.  

30 This also avoids miniig between layers. In order to form a stencil-priited "ishd" 

product 700. the island portion 702 of the product can be formed on the substrate 

800 as an initial step (as shown 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 processes know to those of ordinary skill in the art. Next, a 

mask 802 is placed about the "island", and the aperture (f the mask is filled with a 

film-forming composition as described above (see Figs. 3 and 4), however, the 

5 dispensing flow rate mist account for the island volue n. NWhen calculating the 

instantaneous dispense rate the island volume would be subtracted from the total 

volume. It is also inportait that the shape 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 hm. Again, accurate flow rate of the fiirn-fortning composition is inport ant to 

10 avoid searing and or mixing of the island layer by the subsequently added top 

layer.  

We have also fonnd that it is preferred to have an island film-forming 

composition viscosity higher than the second film-forming composition viscosity.  

The higher viscosity will better resist sheer forces and discourage mixing, 

15 The film-forming compositions employed in the present invention may be in 

the form of a hotmelt comriposit ion, a solid material that can be melted to form a 

flowable liquid and deposited to form a raw shape which can then cool to form the 

integral film product. Alternatively, the film-forming composition may include at 

least a filn forming conpo nent and a carrier. Additional component s may include, 

20 without limitation, emulsifiers, surfactants, plasticizers, active ingredients, 

fragrances, coloring agents, flavorings, an od other components known to those of 

ordinary skill in the art. The carrier is preferably a liquid and may be a solvent or 

diluent. Preferred carriers include water and alcohols.  

The water soluble polymers of the present invention possess film forming 

25 properties useful producing the films of the present invention. Many water soluble 

polymers may be used in the films of the present invention. A representative, non

limiting list includes pullulan, cellulose ethers (such as hydroxypropyimethyl 

cellulose, hvdroxyethyl cellulose, hydroxypropvl cellulose), polvinyl py rrolidone, 

carboxymethyl cellulose, polyvinyl alcohol, sodium alginate. polyethylene glycol, 

30 tragacanth gi mit, guar gum, acacia gum, arabic gum . pol yacryiic acid., 

methylmethacrylate copolymers, carboxyvinyl polymers. amylose, starches (such as 

high amylose starch and hydroxypropylated high amylose starch), dextrin, pectin., 
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chitin, chitosan. levan, elsinan, collagen, gelatin, zein, gluten, soy protein isolate, 

whey protein isolate, casein and/or mixtu res thereof.  

in one preferred embodiment, the carrier is water. In alternate 

embodiments, organic solvents which have been conventionally used can be 

5 employed as the solvent, A representative, non-limiting list of useful solv ents 

includes monovalent alcohols such as methanol, ethanol, propanol, butanol, 3

methoxy-3-mnethy-1-butanol, and 3-methoxy-1-butanol; aly lcarboxylic acid esters 

such as methyl-3-methoxypropioncate, and ethvl-3-ethoxvpropionate; polyhydric 

alcohols such as ethylene glycol, diethylene glycol. and propylene glycol: polyhvdric 

10 alcohol derivative es such as ethylene gvcol mnonornethi ether., ethvlene glycol 

monoethyl ether, ethylene glcol monopropyl ether, ethylene glycol monobutyl 

ether, propylene glycol monomethyl ether, propylene glycol monoethyl ether, 

propylene glycol monopropyl ether, propylene glycol monobutyl ether, ethylene 

glycol mnonomethyl ether acetate, ethiylene gveol rnonoethyl ether acetate, and 

15 propylene glycol monomethyl ether acetate; fatty acids such as acetic acid. and 

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

These organic solvents may be used alone, or in combination.  

The film product may also contain at least one surfactant. including anionic.  

amphoteric, non-ionic, and cationic surfactants or mixtures thereof.  

20 A representative, non-limiting list of anionic surfactants includes, alone or 

mixed, salts (for example salts of alkali metals, such as of sodium, armmonium salt's, 

salts of mines, salts of amino-alcohols or magnesium salts) of the following 

compounds: alkyl suilphates., alkylether sulphates, alkylamidoet her-sulphates, 

alkylarvlpolvether-suiphates, molnoglyceride sulphates. alkyl suiphonates. alkyl 

25 phosphate es, alkylanide suilphonates, alkaryl sulphonates, alpha-olefin snlphonates, 

paraffin sulphonates; alkyl sulphosuccinates, alkylether sulphosuccinats, 

alkylamide-sulphosuccinates, alkyl sulphosuccinamates, alkyl sulphoacetates, 

alkylethe phosphates, acyl sarcosinates, acyl isethionates and N-acyl taurates, the 

alkyl or acyl radical of all these various compounds for example having from 8 to 24 

30 carbon atoms, and an arvi 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., stearic acids, acids of copra oil or of 
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hydrogenated copra oil. acyl lactylates whose acyl radical has 8 to 20 carbon atoms.  

alkyl D-galactoside uronic acids and their salts as well as the polyoxyalkylenated 

aikyl(C6-C24)ether carboxylic acids, the polyoxyaikylen ated aikyl(C6-C24)arvl 

ether carboxylic acids, the polvoxvalkylenated alkvi(C6-C24) amido-et her 

5 carboxylic acids and their salts, for example those having from 2 to 50 ethylene 

oxide groups, and mixtures thereof.  

A representative, non-limiting list of amphoteric surfactants includes, alone 

or mixed, the derivatives of secondary or tertiary aliphatic mines wherein the 

aliphatic radical is a linear and branched chain with 8 to 22 carbon atoms and 

10 comprises at least one hydrosolubilizing anionic group (for example carboxylate, 

sulphonate, sulphate. phosphate or phosphonate): the alkyl (C8-C20) betaines, the 

sulphobetaines, the alkyl (C8-C20) amidoalkyl (C1-C6) betaines such as 

cocoamidopropyl betaine or the alkyl (C8-C20) amidoalkyl (Cl-C6) sulphobetaines.  

A representative, non-limiting list of non-ionic surfactants includes, alone or 

15 mixed, alcohols. alpha-diols. alkyl phenols or polyethoxylated, polypropoxylated or 

polyglycerolated fatty acids, having an aliphatic chain 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 pharmaceutical art is suitable for use in the 

film product. These include, but are not limited to, polyethylene glycol; glycerin; 

sorbitol; triethvl citrate; tribuyl citrate: dibutyl sebecate: vegetable oils such as 

castor oil: surfactants such as polysorbates, sodium lauryl sulfates, and dioctyl

sodium sulfosuccinates; propylene glycol; mono acetate of glycerol; diacetate of 

25 glycerol; triacetate of glycerol: natural gums and mixtures thereof.  

The film product of the present invention may also contain at least one 

colorant, such as a pigment or dvestuff. Examples of suitable pigments include, but 

are not limited to. inorganic pigments, organic pigm ents, lakes, pearlescent 

pigments, irridescent or optically variable pigments,. and mixtures thereof. A 

30 pigment should be understood to mean inorganic 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 

compounds, lecithin, and amino acids.  

Representative examples of inorganic pigmnents useful in the present 

invention include those selected from the group consisting of rutile or anatase 

5 tit aniumi dioxide, coded in the Color Index under the reference CI 77,891; black, 

yellow, red and brown iron oxides, coded under references CI 77.499. 77.492 and, 

77,491; manganese violet (CI 77,742); ulhraumarine blue (CI 77,007); chrominum oxide 

(CI 77.288); chromium hydrate (CI 77,289): and ferried blue (CI 77,510) and mixtures 

thereof.  

10 Representative examples of organic pigments id lakes useful in the present 

invention include, but are not limited to, D&C Red No. 19 (CI 45,170), D&C Red 

No. 9 (CI 15,585), D&C Red No. 21 (CI 45,380), D&C Orange No. 4 (CI 15,510), 

D&C Orange No. 5 (CI 45,370), D&C Red No. 27 (CI 45,410), D&C Red No. 13 (CI 

15,630), D&C Red No. 7 (CI 15,850), D&C Red No. 6 (CI 15,850), D&C Yellow No. 5 

15 (CI 19.140), D&C Red No. 36 (CI 12,085), D&C Orange No. 10 (CI 45.425), D&C 

Yellow No. 6 (CI 15,985), D&C Red No. 30 (CI 73,360), D&C Red No.3 (CI 45,430) 

and the dye or lakes based on cochineal carmine (CI 75,570) and mixtures thereof.  

Representative examples of pearlescent pigments useful in the present 

inv eition include those selected from the group consisting of the white pearlescent 

20 pigments such as mica coated with titanium oxide, mica coated with titanium 

dioxide. bismutt oxychloride, tita niu in ox vcl ride, colored pea rilescent pigments 

such as titanium mica with iron oxides, titanium mica with ferric blue, chromium 

oxide and the like, titanium mica wkith an organic pignen of the above-mentioned 

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

25 The precise amount and type of colorant employed in the cosmetic 

compositions of tie inventions will depend on the colori intensity and use of the 

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 film.  

30 Suit able thickeners include, but are not limited to, cyclodextrin, crystallizable 

carbohydrates, and the like, and derivatives and combinations thereof. Suitable 

crst allizable carbohydrates include the monosaccharides and the oligosaccharides.  
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Of the monosaccharides, the aldohexoses e.g.. the D and L isomers of allose, altrose, 

glucose, mannose, gulose, idose, galactose, talose, and the ketobexoses e.g., the D 

and L isomers of fructose and sorbose along with their hydrogenated analogs: e.g,, 

glucitol (sorbitol), and mannitol are preferred. Of the oligosaccharides, the 1,2

5 disacch arides sucrose and trehalose, the I1-disaccharides malt ose, lactose, and 

cellobiose, and the 1,6-disaccharides gentiobiose and melibiose., as well as the 

trisaccharide raffinose are preferred along with the isornerized forn of sucrose 

known as isomaltulose and its hydrogenated analog isomalt. Other hydrogenated 

foris of reducing disaccharides (such as maltose and lactose), for example, rnaltitol 

10 and lactitol are also preferred. Additionally, the hydrogenated forms ofte 

aldopentoses: e.g.. D and L ribose, arabinose, xylose, and lyxose and the 

hydrogenated forms of the aldotetroses: e.g., D and L erythrose and threose are 

suitable and are exemplified by xylitol and erythritol, respectively.  

Preservatives known in the art may optionally be added to the film. Suitable 

15 Preservatives include, but are not limited to Benzalkonium Chloride, B:enzvl 

Alcohol, 2-Bromno-2-N itlropropane, Butylparaben, Chlorhexidine Digluconate, 

Chlorphenism, Dehydroacetic Acid, Citric Acid., Diazolidinyl Urea. DMDM 

Hydantoin, Ethylparaben, Form'aldabyde. Imidazolidinyl Urea, Jsobutvparaben.  

Methylisothiazolinone, Methylparaben, Phenoxyethanol, Poleamoiopropyl 

20 higuanide, Potassium Sorbate., Propviparaben, Quaternium -15 Salicylic Acid, 

Sodium benzoat, Sodium Dehydroacetate, Sodium Metabisulfite Sodium 

Salicylate, Sodium Sulfite, Sorbic Acid, Stearalkonium Chloride, Triclosan. and Zinc 

Pyrithione.  

In some embodiments. "microbeads" or other particulate materials may be 

25 incorporated and used as "scrubbing particles" or "exfoliates" in film products used 

in personal care products such as facial scrubs and body washes. The mnicrobeads are 

small particles, generally having a particle size of less than about 1,000 gm, often 

less than about 750 gim. Often, topical composi tions and/or skin cleansing 

compositions incorporate microbeads or particulates havving a size of less than about 

30 300 gn, and preferably, less than about 100 pm. Particulates, such as pumice can 

range from 35-1400 gin topical compositions generally employ pun-ice having a 

particle size of about 100 um. The microbeads can be a generally homogeneous 
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material and can comprise pumice, polyethylene, glass, aluminum oxide, titanium 

dioxide, celluloses, such as Hydroxypropyl Methyleellulose (HPIMC), or Vitamin .  

Alternatively, the microbeads can be in the form of microencapsulated particles in 

which desirable material is encapsulated in a covering material to delay the release 

5 of the material to the environinent, 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 composition, for example as 

shown in Figs. 2 and 3, includes a benefit agent. The resulting shaped film product 

100 has a first surface 106 formed on a releasable surface of the substrate, and a 

10 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 liner on a flexible substrate during manufacture 

and storage prior to use by a consumer. On the other hand, the second surface 108 

is exposed to ambient conditions during the finishing of the raw shape. Thus, the 

15 first surface 106 may be tacky after removal from the substrate, and it may adhere 

to the skin of a consumer. The second surface 108 may "dry out" during 

transformation to the shaped film product 100. Thus, the tacky first surface 106 

can be ideal for delivery of a benefit agent to the skin of the consumer.  

As used herein the specification and the claims, the term "benefit agent" and 

20 variants thereof relates to an element, an ion, a compound (e.g., a synthetic 

compound or a compound isolated from a natural source) or other chemical moiety 

in solid (e.g. particulate), liquid, or gaseous state and compound that has a cosmetic 

or therapeutic effect on the skin.  

The compositions of the present invention may further include one or more 

25 benefit agents or pharmaceutically-acceptable salts and/or esters thereof, the benefit 

agents generally capable ofntera with the skin to provide a benefit thereto.  

As 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 cosmetic or 

pharmaceutical.  

30 The benefit agents useful herein may be categorized by their therapeutic 

benefit or their postulated mode of action. However, it is to be understood that the 

benefit agents useful herein umay, in some circumstances, provide more than one 
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therapeutic benefit or operate via greater than one mode of action. Therefore, the 

particular classifications provided herein are made for the sake of convenience and 

are not intended to linit the benefit agents to the particular applications) listed.  

Examples of suitable benefit agents include those that provide benefits to the 

5 skin, such as, but not. limited to, depigmentation agents: reflectants; film forming 

polymers; amino acids and their derivatives antimicrobial agents; allergy 

inhibitors: anti-acne agents: anti-aging agents; ant i-wrinkling agents, ant iseptics;I 

analgesics: shine-control agents: antipruritics; local anesthetics; anti-hair loss 

agents; hair growth promoting agents; hair growth inhibitor agents, antihistamntes; 

10 anti-infectives: a-nti-in flammat ory agents: anticholinergics: vasoconstrictors; 

vasodilators: wound healing promoters; peptides, polypeptides and proteins 

deodorants and antiperspirants; medicament agents: skin firming agents, vit amins: 

skin lightening agents: skin darkening agents: antifngals; depilating agents; 

counterirritants; hemorrhoidals: insecticides: enzym-res for exfoliation or other 

15 functional benefits; enzyme inhibitors; poison ivy products: poison oak products: 

burn products: ant i-diaper rash agents: prickly heat agents; vitainins; herbal 

extracts: vitamin A and its derivatives; flavenoids: sensates: anti-oxidants; hair 

lighteners; sunscreens; anti-edema agents, neo-collagen enhancers, film-forming 

polymers, chelating agents' anti-dandruff/sebhorreic dermatitis/psoriasis agents: 

20 keratolytics: and mixtures thereof.  

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

As such, the benefit agent may be formulated into a composition that include such 

ingredients as humectants or emollients, softeners or conditioners of the skin, make

up preparations, and mixtures thereof.  

25 Examples of suitable ant i-edema agents nonexclusively include bisabolol 

natural, synthetic bisabolol, corticosteroids, beta-ghcans, and mixtures thereof.  

Examples of suitable vasoconstrictors nonexclusively include horse chestnut 

extract, prickly ash, peroxides, tetralhydrozaline, a-id mixtures thereof.  

Examples of suitable anti-inflammatory agents nonexclusivelv include 

30 benoxaprofen, centella asiatica, bisabolol, feverfew (whole), feverfew (parthenolide 

free), green tea extract, green tea concentrate, hydrogen peroxide. salicylates., oat 

oil., chamomile, and mixtures thereof.  
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Exar mples of neo-collagen enhancers nonexclusively include vitamin A and its 

derivatives (e.g. beta-caro tene and retinoids such as retinoic acid, retinal, retinyl 

esters such as and retinvl palmitate, retinyl acetate and retinyl propionate); vitamin 

C and its derivatives such as ascorbic acid, ascorbyl phosphates, ascorbyl palmitate 

5 and ascorbyl glucoside; copper pept ides; simple sugars such as lactose, mellibiose 

and fructose: and mixtures thereof.  

Examples of enzymes include papain, bromnelain, pepsin and trypsin.  

Examples of suitable skin firming agent nonexclusively include alkanolamines 

such as dioethylaminoeth a nol ("DMAE").  

10 Examples of suit able antipruritics arid skin protectants ionexclusively 

include oatmeal. beta-glucan, feverfew, soy products (by "soy product," it is meant 

a substance derived from soyteais, as described in United States Patent 

Application 2002-0160062), bicarbonate of soda, colloidal oatmeal. Anagallis 

Arvensis., Oenothera Biennis, Verbena Officinalis, and the like. As used herein., 

15 colloidal oatmeal means the powder resulting from the grinding and further 

processing of whole oat grain meeting United States Standards for Number I or 

Number 2 oats. The colloidal oatineal has a particle size distribution as follows: not 

more than 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 

20 of suitable colloidal oatmeals include, but are not limited to, "Tech-O" available 

from the Beacon Corporation (Kentilworth, NJ) and colloidal oatmeals available 

from Quaker (Chicago, IL).  

Examples of suitable reflectants nonexclusively include mtica., alumina, 

calcium silicate. glycol dioleate, glycol distearate., silica., sodium magnesium 

25 fluorosilicate, and mixtrures thereof.  

Examples of skin darkening agents nonexclusively include dihydroxy 

acetone, erythulose, melanin, and mixtures thereof.  

Suitable film forming polvminers include those that, upon dryiig produce a 

substantially continuous coating or film on the skin or nails. Nonexclusive 

30 examples of suitable film forming polymners include acrylamidopropyl trimonium 

chloride/acrylamide copolymer; corn starch/ acrylamide/ sodium acrylate 
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copolymer: polyquaternium-10; polyquaternium-47; polyvinyinethylether/maleic 

anhydride copolymer; styrene/acrylates copolymers; and fixtures thereof.  

Commercially available humectants which are capable of providing 

moisturization and conditioning properties nonexchsively include: (i) water 

5 soluble liquid polyols selected fon the group comprising glycerine, propylene 

glycol, hexylene glycol, butylene glycol, pentylene glycol, dipropylene glycol, and 

mixtures thereof; (ii) poly alkylene glycol of the formula HO-(R"O)bH-t wherein R" 

is an alkylene group having from about 2 to about 4 carbon atoms and b is an 

integer of from about I to about 10, such as PEG 4; (iii) polyethylene glycol ether 

10 of methyl glucose of formula Ci3-C6H1 005-(OCH2CH{2)c-OH wherein c is an 

integer from about 5 to about 25; (iv) area: (v) fructose; (vi) glucose: (vii) honey: 

(viii) lactic acid: (ix) maltose; (x) sodium glucuronate; and (xi) mixtures thereof, 

with glycerine being an exemplary humectant.  

Suitable amino acids and derivatives include amino acids derived from the 

15 hydrolysis of various proteins as well as the salts, esters, and acyl derivatives 

thereof. Examples of such an-Ao acid agents nonexclusively include amphoteric 

amino acids such as alkylanido alkylanines, i.e. stearyl acetyl glutamate, capryloyl 

silk amino acid. capryloyl collagen amino acids: capryloyl keratin amino acids; 

capryloyl pea amn no acids; cocodimonium hydroxypropyl silk amino acids coin 

20 gluten amino acids; cysteine; glut amic acid: glycine hair keratin amino acids: amino 

acids such as aspartic acid, threonine, serine, gluainic acid, proline, glycine, 

alanine, cystine. valine., mnethionine, isoleucine., leucine. tyrosine, phenylalanine, 

cysteic acida lysine, histidine, argininet cysteine, tryptophan, citrulline; lysine: silk 

amino acids, wheat amino acids: and mixtures thereof.  

25 Suitable proteins include those polymers that have a long chain, i.e. at least 

about 10 carbon atoms, and a high molecular weight, i.e. at least about 1000, and 

are formed by self-condensation of amino acids. iNonexclusive examples of such 

proteins include collagen, deoxyribonuclease, iodized corn protein: milk protein; 

protease: serum protein; silk; sweet almond protein; wheat germ protein; wheat 

30 protein; alpha and beta heix of keratin proteins; hair proteins, such as intermediate 

filament proteins, high-sulfur proteins, ultrahigh-sulfur proteins, intermediate 
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filament-associated proeins. high-tyrosine proteins, high-glycine tvrosine proteins 

tricohy alin, and mix tures thereof.  

Examples of suitable vitamins nonexclusively include various forms of 

vitamin B complex. including thiamine. nicotinic acid, biotin. pantothenic acid, 

5 choline. riboflavin, vitanin RB3, vitamin B6, vitamin 1B12, pyridoxine, inositol, 

carnitine; vitamins A.C,.D,E,K and their derivatives such as vitamin A palmitate 

and pro-vitamins, e.g. (i.e., panthenol (pro vit amin B5) and pant henol triacetate) 

and mixtures thereof.  

Examples of suitable antimicrobial agents nonexelusively include bacitracin, 

10 erythromycir, neomycirin, tetracycline, chlortetracycline, benzethonium 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 

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

15 methyl gluceth-10, methyl glueeth-20 chitosan, and mixtures thereoe 

An example of a suitable Iair softener nonexclusively includes silicone 

compounds, such as those that are either non-volatile or volatile and those that are 

water soluble or water insoluble. Examples of suitable silicones include organo

substituted polysiloxa nes, which are either linear or cyclic polymers of monomeric 

20 silicone/oxygen monomers and which nonexclusively include cetyl dimethicone; 

cetvl triethylammoniu dimethicone copolyol phthalate; cyciomethicone; 

dimethicone copolvol dimethicone copolvol lactate; hydrolyzed soy 

protein/dimneth icone copolvol acetate; silicone quaternium 13;, stearalkonium 

dimethicone copolyol phthalate: stearamidopropyl dimethicone: and mixtures 

25 thereof, 

Examples of su screens, nonexclusively include benzophenones, bornelore, 

butyl paba. cinnamidopropyl trimethyl ammonium chloride, disodium 

distyrvlbiphenyl disulfonate, PABA and its derivatives (such as octyl dimethI 

PARA, butyl methoxydibe nzoyltet ha ne, isoamiyl meth oxycinna mate, methyl 

30 benzilidene camphor, octyl t riazole, octyi methoxycinnama te oxybenzone, 

octocrylene, octyl salicylate, homosalate. phenvibenzimidazole sulfonic acid, ethyl 

bydroxypropyl aminobenzoate. menthyl anthranilate, aminobenzoic acid, cinoxate, 
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diethanolami tie methoxycinnamate. glyceryl aminobenzoate., titanium dioxide, zinc 

oxide, o xybenzone, Padimate 0, red petrolatunm. MEXORYL S and SX.  

TINOSORB M and S, and mixtures thereof.  

Examples of skin lightening agents nonexclusively include hydroquinone, 

5 catechol and its derivatives, ascorbic acid and its derivatives, and tixtures thereof.  

Examples of suitable insecticides (including insect repellents. anti-scabies and 

anti-lice treatments) nonexclusively include pernethrin, pyrethrin , piperonyl 

butoxide, imidacloprid, NN-diethyl toluamide, which refers to the material 

containing predominantly the meta isomer, i.e., N,N-diethvl-i-toiam ide. which is 

10 also known as DEET. natural or synthetic pyre throids, whereby the natural 

pyrethroids are contained in pyrethrum., the extract of the ground flowers of 

Chrysa nthemnum cinerariaefolium or C coccineum; atl mixtures thereof. Within the 

structure of Formula IIL. are ethyl 3-(N-butylacetamido)propionate, wherein R7 is 

a CH3 group, R5 is an n-butyi group. R6 is H, K is COOR8 and R8 is ethyl which 

15 is available commercially from Merck KC-aA of Darmstadt, Germany under the 

name, "Insect Repellent 3535." 

Examples of an anti-fungal for foot preparations nonexclusively include 

tolnaftate and myconozole.  

Examples of suitable depilating agents nonexclusively include calcium 

20 thioglycolate, magnesium thioglycolate, potassium thioglycolate, strontium 

thiogVcolate, and inixtures thereof.  

Examples of suitable analgesics such as external analgesics and local 

anesthetics nonexclusively include benzocaine, dibucaine, benzyl alcohol, camphor, 

capsaicin, capsicum., capsicum oleoresin., juniper tar, menthol., methyl nicotinate.  

25 methyl salicylate, phenol, resorcitol, tnrpenti ne oil., and mixtires thereof.  

Examples of suitable antiperspirants and deodorants nonexclusively include 

aluminium chlorohydrates., aluminium zirconium chlorohydrates, and mixtures 

thereof.  

Examples of suitable counterirritants nonexclusively include camphor, 

30 menthol, mnethyl salicylate, peppermint and clove oils, ichtan mnol, and mixtures 

thereof.  
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An example of a suitable inflammation inhibitor nonexclusively includes 

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

Examples of suitable anaesthetic ingredients nonexclusively include the 

benzocaine, pramoxine hydrochloride, lidocaine, bet acaine and mixtures thereof; 

5 antiseptics such as benzethonium chloride; astringents such as zinc oxide, bismuth 

subgallate, balsam Peru, and mixtures thereof; skin protectants such as zinc oxide, 

silicone oils, petrolatum, cod liver oil, vegetable oil, and mixtures thereof.  

Examples of such suitable benefits agents effective in the treatment of 

dandruff, seborrheic derm atitis., and psoriasis, as well as the symptoms associated 

10 therewith nonexclusively include zinc pyrith ione, anthralin, shale oil and 

derivatives thereof such as sulfonated shale oil, selenium sulfide, sulfur; salicylic 

acid: coal tar: povidone-iodine., imidazoles such as ketoconazole, dichliorophenyl 

imidazolodioxalan ("elnbiol"), clotrimazole, itraconazole, miconazole, climbazole, 

tioconazole, sulconazole, butoconazole, fluconazole, iniconazole nitrate and any 

15 possible stereo isomers and derivatives thereof; piroctone olamine (Octopirox); 

ciclopirox olamine; anti-psoriasis agents such as vitamin D analogs, e.g. calcipotriol, 

calcitriol, and tacalcitrol: vitamin A analogs such as esters of vitamin A. e.g.  

vitamin A palmitate and vitamin A acetate, retinyl propionate. retinaldehyde., 

retinol, and retinoic acid' co rticosteroids such as hydrocortisone, clobetasone, 

20 butyrate, clobetasol propionate menthol, pramoxine hydrochloride, and mixtures 

thereof.  

Examples of benefit agents suitable for treating hair loss include, but are not 

limited to potassium channel openers or peripheral vasodilators such as minoxidil., 

diazoxide, and compounds such as N*-cyano-N-(tert-pentvl)-N'-3-pyridinyl

25 guanidine ("P-1075"); saw palmetto extract, vitamins, such as vitamin E and 

vita min C, and derivatives thereof such as vitamin n E acetate and vitamin C 

pahnit ate; hormones, such as erythropoietin, pros t aglandins, such as prostaglandin 

El and prostaglandin F2-alpha; fatty acids, such as oleic acid: diruretics such as 

spironolactone; heat shock proteins ('HSP")., such as 11SP 27 and HSP 72: calcium 

30 channel blockers, such as verapatmnil HCL, nifedipine, and diltiazemamiloride; 

immunosuppressant drugs, such as cyclosporin and Fk-06 5 alpha-reductase 

inhibitors such as finasteride; growth factors such as., EGF, IGF and FGF; 
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transforming growth factor beta: tumor necrosis factor; non-steroidal anti

inflammatory agents such as benoxaprofen; retinoids such as retinal and tretinoin; 

cytokines, such as 11-6, IL- alpha, and IL-i beta cell adhesion molecules such as 

ICAM; glucorcorticoids such as betametasone; botanical extracts such as aloe, clove, 

5 ginseng, remanrnia, swertia, sweet orange, zant hoxylmy, Serenoa repens (saw 

palmetto). Hypoxis rooperi, stinging nettle, pumpkin seeds, and rye pollen: other 

botanical extracts including sandlewood., red beet root, chrysanthemun, rosernary 

burdock root and other hair growth promoter activators: homeopathic agents such 

as Kalium Phosphoricumn D2, Azadiraclta indica D2, and joborandi DI; genes for 

10 cytokines, growth Factors, and male-pattered baldness; antifungals such as 

ketoconazole and elubiol; antibiotics such as streptomyNcin; proteins inhibitors such 

as cycloheximide; acetazolamide; benoxaprofen; cortisone; diltiazern 

hexachlorobenzene: hydantoin; nifedipine; penicillamine; phenothaiazines; 

pinacidil; psoralens, verapaimil: zidovudine: alpha-giucosylated rutin h aving at least 

15 one of the following rutins: quercetin. isoquercitrin. hespeddin. naringin. and 

miethlvhesperidin, and flavonoids and transgiveosidated derivatives thereof; and 

mixtures thereof.  

Examples of benefit agents suitable for use in inhibiting hair growth 

include: seine proteases such as trypsin vitamins such as aipha-tocophenol 

20 (vitamin E) and derivatives thereof such as tocophenol acetate and tocophenol 

palmitate; antineoplastic agents., such as doxorubicir, cycloph osphamide, 

chlormethine, methotrexate, fluorouracil, vincristine. daunorubicin., bleomycin and 

hydroxycarbatnide; anticoagulants, such as heparin, heparinoids., coumaerins, 

detran and indandiones; antithyroid drugs., such as iodine., thiouracils and 

25 carbinazole; lithium and lithi in carbonate: interferons, such as interferon alpha, 

interferon alpha-2a and interferon alpha-21): retinoids, such as retinol (vit amin A), 

isotretinoin: glucocorticoids such as betamethasone., and dexamethosone; 

artihyperlipidaemic drugs, such as t riparanol and clofibrate; th allium; mercury; 

albendazole; allopuri no!: amiodarone: amphetamines: androgens; bromocriptine; 

30 butyrophenones; carbamazepine; cholestvramine: cimetidine; clofibrate; danazol; 

desipramnine; dixyrazine ethambutol; etionamide: fluoxetine: gentamicin, gold salts: 

hydantoins: ibuprofen: impramine: immunoglobulins; indandiones; indomethacin; 
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intraconazole: levadopa:; maprotiline; methysergide; metoprolol; metyrapone: 

nadolol; nicotinic acid; potassium thiocy anate; propranolo; pyridostimine; 

salicylates; sulfasalazine; terfenadine; thiamphemiol; hiouracils; triinethadione: 

troparanol; valproic acid: and mixtures thereof.  

5 Examples of suitable anti-aging agents mclude, but are not limited to 

inorganic sunscreens such as titanium dioxide and zine oxide: organic sunscreens 

such as octyl-methoxy cinnaimates and derivatives thereof; retinoids; copper 

containing peptides;, vitamins such as vitamin E, vitamin A, vitamin C, vitamin B.  

and derivatives thereof such as vitaiin E acetate, vitamin C palnitate, and the 

10 like; antioxidants including beta carotene, alpha hydroxy acids such as glycolic 

acid, citric acid, lactic acid, malic acid, mandelic acid, ascorbic acid. alpha

hydroxybutyric acid, alpha-hydroxyisobutyric acid, aipha-hydroxyisocaproic acid, 

atrrolactic acid, alpha-hydroxyisovaleric acid, ethyl pyruvate, galacturonic acid, 

glucoheptonic acid., glucoheptono 1,4-lactone, gluconic acid, gluconolactone, 

15 glucuronic acid, glucuronolactone, glycolic acid, isopropyl pyruvate, methyl 

pyruvate, miucic acid, pyruvic acid, saccharic acid, saccaric acid 1.4-lactone, tartaric 

acid, and tartronic acid; beta hydroxy acids such as beta-hydroxybutyric acid, beta

phenyl-lactic acid, beta-phenylpyruvic acid: polyphenolics: botanical extracts such 

as green tea, soy products, milk thistle, algae, aloe, angelica, bitter orange, coffee, 

20 goldthread, grapefruit, hoellen, honeysuckle. Job's tears, lithospermum, mulberry, 

peony. puerarua, nice, safflower, and mixtures thereof.  

Examples of suitable anti-acne agents include, but are not limited to topical 

retinoids (tret inoin., isotretinoin, motretinide, adapalene, tazarotene, azelaic acid, 

retinol): salicylic acid; benzoyl peroxide: resorcinol antibiotics such as tetracycline 

25 and isomers thereof., erytlhromycin. and the anti-inflamm atory agents such as 

ibuprofen, naproxen, hetprofen; bot anical extracts such as alnus, arnica, artemisia 

capillaris, asiasarum root, birrh, calendula, chamomile, enidium, corfrey, fennel, 

galla rhois, hawthorn, houttaynia, hypericum., jujube, kiwi, licorice, magnolia, 

olive, peppermint, philodendron, salvia, sasa albo-marginata; imidazoles such as 

30 ketoconazole and elubiol.  

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

soy products, retinoids such as retinol: Kojic acid and its derivatives such as. for 
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example. kojic dipahnitate; hydroquinone and it derivatives such as arbutin; 

transexan-tic acid; vitamins suci as niacin., vitan-tin C and its deriva ti'ves; azelaic 

acid; placertia; licorice: extracts such as chamomile and green tea, and mixtures 

thereof, with retinoids. Kojic acid, soy products., and hydroquinone being 

5 particula rly suitable examples.  

Examples of suitable anti-hemorrhoidal products include, but are not limited 

to anesthetics sucli as benzocaine, pramnoxine hydrochloride, and rmixtures thereof: 

antiseptics such as benzethonium chloride; astringents such as zinc oxide, bismuth 

subgallate, balsam Peru, and mixtures thereof' skin protectants such as cod liver oil, 

10 vegetable oil, a-id mixtures thereof.  

Examples of vasodila tors include, bitt are not limited to minoxidil, 

diazoxide, and compounds suchb as N*-eyano-N-(ter-pentyi)-N-3-pyridinyl

guanidine ("P-1075") 

Examnples of suitable shine-control agents include, buti are not iinted to 

15 hydrated silica, kaolin. and bentonite. Examples of suitable anti-histamines 

include, but are not limited to diphen-hydramine HCL.  

Examples of suitable antiinfectives include, but are not limited to 

benzalkonium chloride, hexamidine, and hydrogen peroxide. Examples of suitable 

wound healing promoters include, but are not limited to ctitosan arid its 

20 derivatives. Examples of suitable poison ivy and poison oak products include, but 

are not limited to bentonite, hydrocortisone, menthol, and lidocaine. Examples of 

burn products include, but are not limited to benzocaine and lidocaine. Examples of 

suitable anti-diaper rash products include but are not limited to zinc oxide and 

petrolatum. Examples of suitable prickly heat products include, but are not limited 

25 to zinc oxide. Examples of suitable sensates include, but are not limited to menthol, 

fragrances, an1d capsaicin.  

Benefit agents that may be particularly suitable for use with the shaped film 

product 100 include, DMAE, soy products, colloidal oatmeal, sulforated shale oil, 

olive leaf, elubiol, 6- (1 -piperidinyl)-2,4-pyrimidinedim nine-3-oxid e. finasteride, 

30 ketoconazole, salicylic acid., zinc pyrithione., coal tar., benzovi peroxide, selenium 

sulfide, hydrocortisone, sulfur, menthol, pramoxine hydrochloride, tricetylnionium 

chloride, polyquaternium 10, panthenol., panthenol triacetate, vitamin A and 
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derivatives thereof., vitamin B and derivatives thereof, vitamin C and derivatives 

thereof, vitamin D and derivatives thereof, vit ainin E and derivatives thereof, 

vitamin K and derivatives thereof, keratin, lysine, arginine, hydrolyzed -wheat 

proteins, copper containing compounds such as copper containing peptides and 

5 copper salts, hydrolyzed silk proteins, octy methoxycinamate, oxybenzone, 

avobenzone., minoxidil, saw palmetto extract, titanium dioxide, zinc dioxide, 

retinol, erthronycin, tretinoin, and mixtures thereof.  

Benefit agents that may be of particularly suitable for use the shaped film 

product 100 include neo-collagen promoters (e.g. retinoids such as retinal and 

10 copper-containing peptides), skin firming agents DMAE), and depigmenting 

agents (e.g. soy).  

The a mount of the tenefi t agent that may be used may vary depending 

upon, for example, the ability of the benefit agent to penetrate through the skin or 

nail, the specific benefit agent chosen, the particular benefit desired, the sensitivity 

15 of the user to the benefit agent, the health condition, age, and skin and/or nail 

condit ion of the user, and the like. In sum, the benefit agent is used in a "safe and 

effective amount." which is an amount that is high enough to deliver a desired skin 

or nail benefit or to modify 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 

20 sound medical judgment.  

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

ingredients into a composition (e.g. liquid, emulsion. cream, and the like) wherein 

the other ingredients do not detract from the funct ionality of the benefit agent. A 

delivery agent that enhances the absorption of the one or more benefit agents into 

25 the skin may be formulated with the benefit agent to fulfill this function. Suitable 

deliv-ery agents include, for example, sulfoxides, alcohols such as ethanol fatty acids 

such as, for example, linoleic acid or oleic acid, fattv esters such as, for example, 

may be produced from react ing a C3-C10 carboxylic acid with a Ci0-C20 fatty 

alcohol; a polvol. an alkane. an amine, an amide., a turpene, a surfactant., a 

30 cyclodextrin or combinations thereof among other agents known to the art to be 

suitable for enhancing the penetration of various benefit agents through the 

stratum corneum into deeper layers of the skin.  
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The concentration of the benefit agent within the composition is variable.  

U ness otherwise expressed herein, typically the benefit agent is present in the 

compositon in an amou, based upon the total Weight of the composition/system, 

from about 0.01 percent to about 20 percent, such as from about 0.01 percent to 

5 about 5 percent (e.g., from about 0.01 percent to about I percent).  

This composition that includes the benefit agent may also serve as a coupling 

composition as described previously arid may include ingredients that enable the 

composition to possess one of these functions.  

In addition to, or in place of one or more of the components described above, 

10 fragrances. flavors, sweeteners, coloring agents, pigments., dyes and the like may be 

added to the film-forming composition of the present invention.  
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CLAIMS 

1. A process for forming a shaped film product comprising the steps of: 

a. placing a mask having a delivery surface and an opposite substrate-facing 

surface and at least one aperture having a design corresponding to the desired 

shaped film product over a substrate; 

b. delivering a filn-forming composition through a nozzle in sealing 

engagement with rte delivery surface of' the mask to the at least one ape'rure of the 

mask to form a raw shape on the substrate; 

c. removing the mask; 

d. solidifying the film-formiig composition to provide the shaped film 

product disposed on the substrate.  

2. The process of claim I wherein the mask is disposed on the surface of a rotary 

druin having an interior, and the at least one aperture communicates wit h the 

interior of the rotary drum.  

3. The process of claim I wherein the nozzle has cross direction dimension greater 

than that of the mask aperture.  

4. The process of claim I wherein the step of delivering a film-forming composition 

Comprises cotrolling the delivery of the film-forming compositio to a void volume 

defined by a projection of a delivery opening of the nozzle, substrate and mask 

sidewalls and delivering the controlled volume of filum-forinirg composite ion to the 

mask aperture.  

5. A process for forring a multilayered shaped film product comprisinig the steps 

of: 

a. placing a first mask havirig a delivery surface and an opposite substrate

facing surface and at least one aperture having a design corresponding to a desired 

shape of a portion of the shaped film product over a substrate; 

b. delivering a first film-forming composition through the at least one 

aperture of the mask to form a first raw shape having a thickness on the substrate 
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c. removing the first mask; 

d. placing a second mask having a thickness, a delivery surface and an 

opposite substrate-facing surface and at least one aperture hav ing a design 

corresponding to the desired shape ofa second portion of the shaped film product 

over the first raw shape, wherein the first raw shape is no larger than the at least 

one aperture of the second mask and wherein the thickness of the second mask is 

greater than the thickness of the first raw shape 

e. controlling delivery of a second 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 shape corresponding to 

the projection of the opening; and 

ii. delivering the controlled volume of the second film-forming 

composition to the second mask aperture; 

f. removing the second mask: and 

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

product disposed on the substrate.  

6. A shaped film product produced according to the process of claim 1.  

7. A shaped film product produced according to the process of claim 5.  

8. A shaped filn product comprising a first surface having a first film material 

substantially surrounded by a second filmrt material and a second surface formed by 

the second film material.  

9. An apparatus for forming a shaped film product comprising 

a. a mask having an aperture corresponding to the desired shaped 

film product: 

b. a mask support arranged and configured to support the mask; 

c. a system for delivering a film-forming composition to the mask 

aperture comprising a film-forming composition reservoir in fluid 
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communication with at least one pump to deliver the filn-forming 

composition to the mask aperture a pump controller to control the flow of 

the film-forminig Composition, and a nozzle arranged and configured to 

receive the film-forming composition and to deliver it to the mask aperture.  

10. The apparatus of claim 9 further comprising a substrate disposed between the 

mask support and the mask.  

11. The apparatus of clait 9 wherein the mask support has a release lined surface 

whereby a shaped film product formed in the apparatus may be removed therefrom.  

12, The apparatus of claim 9 wherein the system for delivering the fili-forming 

composition to the mask aperture is arranged and configured to deliver the film

forming composition to the task aperture it a substantially laininar flow.  
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