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SKIN COSMETCS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority from a provisional 
patent application, U.S. Application No. 60/122,457, filed 
on Mar. 1, 1999. 

FIELD OF THE INVENTION 

0002 The invention relates to skin cosmetics. 

BACKGROUND OF THE INVENTION 

0.003 Skin cosmetics are generally designed to give skin 
a more youthful, healthy appearance. One aspect of this goal 
is reducing the Visibility of wrinkles and eliminating oily 
glare. Most existing skin cosmetics are creams or powders 
which, when applied to skin, create an opaque layer which 
hides wrinkles and diffuses reflected light. Covering skin 
with an opaque Substance, however, can give skin a homog 
enous, unnatural appearance. 

SUMMARY OF THE INVENTION 

0004. The invention is based on the discovery that if a 
cosmetic layer or coating is applied to Skin that Specifically 
reduces the Fresnel component of reflectance, without 
affecting other skin optics parameters, the coating will 
obscure wrinkles and give the skin a more natural, youthful 
appearance. In addition, by including in a skin cosmetic 
colored additives that mimic natural chromophoric Struc 
tures in skin, the Overall appearance of the cosmetic will be 
more lifelike and natural. 

0005. In general, in one aspect, the invention features an 
anti-reflective cosmetic composition for skin. The compo 
Sition includes a material that, when applied to skin, forms 
a layer of the material that adheres to the skin, has a 
thickness of from about 60 nm to about 140 nm and a 
refractive index of between about 1.1 and 1.4. The layer 
reduces the Fresnel component of light reflected from skin. 
0006 Embodiments of this aspect of the invention can 
include one or more of the following features. The layer has 
a thickness of between about 80 nm and 120 nm, e.g., 
95-100 nm, and a refractive index of between about 1.2 and 
1.3, e.g., 1.22. The layer can be a molecular monolayer 
including amphipathic molecules, Such as Straight-chain 
phospholipids. The amphipathic molecules can have lengths 
of between about 95 nm and 100 nm. In addition, the layer 
can include a trapped gas to reduce the index of refraction 
of the layer. The trapped gas can be in one or more 
microSpheres or microbubbles having diameters less than 
about 55 nm. The composition can also include a carrier, 
Such as water. 

0007 Alternatively, the molecular monolayer can include 
a monomer, where the monomer, when activated, polymer 
izes to form the molecular monolayer. The monomer 
includes a negatively charged moiety, Such as an amine 
group or a carboxyl group, that is attracted to Stratum 
corneum. Activation of the monomer can be triggered by 
application of the material to skin. The cosmetic composi 
tion can also be an aeroSolizable liquid that can be sprayed 
onto skin to form the layer. 
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0008. The cosmetic composition can further include a 
chromophore having a natural skin color. The chromophore 
can be, e.g., melanin granules or liganded hemoproteins. The 
layer formed by the composition can be generally translu 
cent or transparent. 

0009 Instead of a molecular monolayer, the layer can be, 
e.g., a monolayer including a trapped gas to reduce the 
refractive index. The trapped gas can be in one or more 
microSpheres or microbubbles. The layer can include micro 
Spheres and can further include a packing agent. The pack 
ing agent is, e.g., a polymer Such as polyvinylalcohol, 
polymethyl methacrylate, polydimethyldiallylammonium. 
The microSpheres can be encapsulated by a capsule Sub 
stance having a negatively charged moiety, Such as a poly 
carbonate group. 
0010. In another aspect, the invention features a method 
of reducing Fresnel reflectance from skin. The method 
includes applying a cosmetic composition to Skin, Such that 
a material in the composition forms a layer on the skin. The 
layer has a thickness of between about 60 nm and 140 nm 
and a refractive index of between about 1.1 and 1.4. 

0011 Embodiments of this aspect of the invention can 
include one or more of the following features. The layer is 
a monolayer. The composition includes a carrier, and the 
method further includes removing carrier and non-bound 
material from the Skin, e.g., by Washing or allowing the 
carrier to evaporate after formation of the monolayer, Such 
that only the monolayer remains on the Skin. 
0012. In another aspect, the invention features a cosmetic 
composition having colored, shaped additives that mimic the 
appearance of colored Structures in healthy Skin and a 
carrier. The additives are mixed into the carrier in an amount 
Sufficient to mimic spectral texture of healthy Skin when 
applied to the skin. 
0013 Embodiments of this aspect of the invention can 
include one or more of the following features. The carrier 
can include a chromophore having a natural Skin color, e.g., 
the color of melanin or oxyhemoglobin. The colored Struc 
tures mimicked by the additives can be mimics of natural 
Structures in skin Such as hair follicles, Sweat duct openings, 
fine hairs, freckles, or blood vessels. The additives can be 
dyed polymers, and have shapes. Such as threads, disks, or 
beads. The composition can further include a material that 
forms a layer when the material is applied to skin. The layer 
has a thickness of between about 60 nm and 140 nm and a 
refractive index of between about 1.1 and 1.4. 

0014) An "amphipathic molecule” is a molecule having a 
polar end and a lipophilic end. 
0015. As used herein, “spectral texture” describes the 
Spatial variation in the reflectance spectrum caused by 
endogenous skin pigments localized in Structures Such as 
blood vessels, freckles, Vellus hairs, pores, and follicles. 
0016. As used herein, a microsphere is a small sphere of 
a capsule Substance, e.g., albumin or a natural or Synthetic 
polymer, that Surrounds a gas. A microbubble is a Small 
pocket of gas within a Solid or liquid. 

0017. Unless otherwise defined, all technical and scien 
tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which this 
invention belongs. Although methods and materials similar 
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or equivalent to those described herein can be used in the 
practice or testing of the present invention, Suitable methods 
and materials are described below. All publications, patent 
applications, patents, and other references mentioned herein 
are incorporated by reference in their entirety. In case of 
conflict, the present Specification, including definitions, will 
control. In addition, the materials, methods, and examples 
are illustrative only and are not intended to be limiting. 
0.018. The new cosmetics provide the advantage of reduc 
ing the Visibility of wrinkles and coarse details in skin 
without affecting other Skin optics parameters, Such as 
Spectral texture and color, to give the Skin a more natural, 
youthful appearance. The anti-reflective cosmetics are non 
toxic and are easy to apply. In addition, the new cosmetics 
that include colored additives allow wrinkles and skin 
blemishes to be obscured, without making the Skin appear 
homogenous and unnatural. Sunscreens and moisturizers 
can easily be added to the new cosmetic compositions. 
0019. Other features and advantages of the invention will 
be apparent from the following detailed description, and 
from the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0020 FIGS. 1A and 1B are enlarged views of a cosmetic 
layer or coating applied to the Surface of skin. 
0021 FIG. 2 is an enlarged view of a cosmetic layer or 
coating of including microbubbles applied to the Surface of 
skin. 

0022 FIGS. 3 and 4 are enlarged views of alternative 
cosmetic coatings applied to the Surface of Skin. 

DETAILED DESCRIPTION 

0023 Embodiments of the invention include skin cos 
metics which, when applied to skin, create a translucent or 
transparent anti-reflective layer or coating. Light waves 
reflected from the coating interfere with waves reflected 
from the surface of the skin, thereby reducing the Fresnel 
component of reflectance and obscuring the visibility of 
Wrinkles and fine details in the skin, without affecting other 
skin optics parameters, Such as Spectral texture and color. 
0024. The invention also includes addition of colored 
additives to cosmetics. The colored additives mimic natural 
chromophoric Structures, giving the cosmetic a more natural 
and lifelike appearance when applied to skin. 
0.025 Anti-Reflective Cosmetic Layers And Coatings 
0.026 Incident light waves that reach the Surface of skin 
either reflect off the surface or penetrate into the skin's 
tissue. The image of Skin we see is a combination of two 
components: the light reflected at the Surface, called the 
“Fresnel” or “regular component, and light back-Scattered 
by internal structures within the tissue. The Fresnel compo 
nent of reflectance follows Fresnel's reflection equations and 
accounts for the “glare” or “shine” from skin. The Fresnel 
component also provides details of Surface Structure. See, 
generally R. Rox Anderson, “Polarized Light Examination 
and Photography of the Skin, Archives of Dermatology, 
27:1000-1005 (1991). 
0027. When the Fresnel component of skin reflectance is 
reduced or eliminated, Surface details become leSS Visible. 
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Fine wrinkles and Surface markings disappear, and the skin 
appears Soft and diffuse, but Still focused. Thus, reduction of 
the Fresnel component of Skin reflectance eliminates many 
of the traditional visual cues of Skin aging. 
0028 Fresnel reflection from the skin's Surface can be 
reduced by applying an anti-reflective cosmetic layer or 
coating. In general, the new anti-reflective cosmetic coatings 
have a thickness of about 4 of the wavelength of ambient 
light, and an index of refraction about equal to the Square 
root of the index of refraction of the Stratum corneum, the 
outermost layer of skin. When a coating having these 
characteristics is applied to the Skin, light which Strikes the 
coated Surface is reflected with a reduced Fresnel compo 
nent, Since light waves reflected from the Surface of the 
coating will be off-phase by about/3 wavelength from light 
waves reflected from the Surface of the skin, and the waves 
will destructively interfere. 

0029. The condition that the index of refraction of the 
layer or coating, n, be approximately equal to the Square 
root of the index of refraction of skin, n, is derived from 
Fresnel's equation, where reflectance, R, at normal inci 
dence is given by: 

0030 where the first term is reflectance from the coating, 
and the Second term is reflectance from skin. From the above 
equation, the reflectance equals Zero when n=n,"f. 
0031. The precise thickness of an effective anti-reflective 
cosmetic coating depends upon the angle of incidence of a 
light Source, the indexes of refraction of the coating and the 
ambient medium, and the nature of the coating material 
(whether the material causes an abrupt phase change for 
incident light). When air is the ambient medium, the angle 
of incidence is 90° relative to the surface, and the coating 
material does not cause an abrupt phase change, then the 
thickness of the anti-reflective coating should be about 
2/4n, where 2 is the wavelength of ambient light and n is 
the index of refraction of the coating. If the material does 
cause an abrupt phase change, then the thickneSS can be 
varied to compensate. If the angle of incidence is less than 
90, then the thickness of the coating should be reduced to 
account for the longer light path through the coating. 

0032. In general, the closer an anti-reflective cosmetic 
coatings thickness and index of refraction are to the Sug 
gested parameters, the more thoroughly it will reduce 
Fresnel reflectance. However, a coating which has param 
eters close to, but not identical to, the Suggested parameters 
will still reduce Fresnel reflectance to Some extent. 

0033. The outermost layer of skin, the stratum corneum, 
has an index of refraction between about 1.45 and 1.55. The 
center of the Visible light spectrum has a wavelength of 
about 550 nm. An anti-reflective cosmetic layer or coating 
for skin, therefore, for light having an incident angle of 90 
and using a material which does not cause an abrupt phase 
change, should have an index of refraction of, e.g., (1.5)' 
2=1.22, and a thickness of, e.g., )/4(1.5)', or about 105-115 
nm. ASSuming a light Source having an incident angle of, 
e.g., about 30 (a better estimate for a light Source illumi 
nating a human face), then the length of the light path 
through the coating will be greater than the thickness of the 
coating by a factor of, e.g., about 1/coS 30. Thus, for an 
incident angle of about 30, the desired thickness should be 
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reduced by multiplying by, e.g., about cos 30, reducing the 
desired thickness, e.g., to about 90-100 nm, e.g., 95 nm. 
0034. In the sections below, two types of compositions 
capable of forming the desired antireflection coating are 
described: compositions that form molecular monolayers, 
and compositions that form trapped gas monolayers. 
0.035 Compositions that Form Molecular Monolayers 
0036) A first type of cosmetic composition capable of 
forming a coating having the above parameters is a cream 
that includes a molecular monolayer-forming material and a 
carrier. In this composition, the molecular monolayer-form 
ing material controls the thickness of the coating. 
0037. The monolayer-forming material can include, e.g., 
Straight chain phospholipids having lengths of, e.g., about 
95-100 nm, that form a molecular monolayer when applied 
to the Surface of skin. The Straight-chain phospholipids have 
non-polar ends that are attracted, e.g., by Van der Waals 
forces, to the lipophilic Surface of the Stratum corneum, and 
polar ends that will orient away from the skin. The polar 
ends can include, e.g., carboxyl, phosphate, or amine 
groupS. Such Straight-chain phospholipids can include, e.g., 
extended and Saturated polyethylene glycols, or extended 
versions of Straight-chain phospholipids that occur naturally. 
Other types of amphipathic molecules, including, e.g., non 
toxic detergents, unsaturated phospholipids, and copolymers 
can also be used. 

0.038 Alternatively, the layer-forming material that forms 
the molecular monolayer can be formed from a polymer. In 
this embodiment, the lotion would include a monomer that 
polymerizes when exposed to the Stratum corneum, or when 
exposed to a polymerizing agent applied along with or after 
application of the lotion. The monomer should have a 
moiety which is attracted to the Stratum corneum, e.g., by 
Van der Waals forces, covalent bonding, or ionic bonding, 
Such that after polymerization, the Stratum corneum will be 
coated by a layer of the polymer. The attracted moiety can 
be, for example, an amine group or a carboxyl group. 
Polymerization can be triggered using, e.g., activatorS Such 
as heat, ultraViolet radiation, or an agent that generates free 
radicals. Alternatively, a monomer that polymerizes when 
exposed to air, Such as Silicone rubber, could be used, 
obviating the need for an activator. The thickness of the layer 
can be controlled, e.g., by limiting the quantity of the 
monomer or the activator, by controlling the ratio of the 
monomer to the activator, by limiting the amount of time the 
monomer is exposed to an activator, or by using pre-formed 
particles having desired effective sizes. 

0.039 The carrier can be water, or some other polar 
compound that evaporates readily, Such as an alcohol. Oils 
can also be used. Additional ingredients can be included in 
the composition, Such as preservatives, a Sunscreen, a mois 
turizer, or materials that alter the Viscosity of the lotion. 
0040 FIGS. 1A and 1B illustrate how a lotion including 
amphipathic molecules forms a molecular monolayer on the 
user's skin. Referring to FIG. 1A, an individual first applies 
a lotion 10 to skin 12. Lotion 10 includes amphipathic 
molecules 14 and a water carrier 16. 

0041. Non-polar ends 18 of some amphipathic molecules 
14 orient toward the surface 20 of skin 12, coating surface 
20 with a molecular monolayer 22 having a thickness T, 
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where T is, e.g., about 95-100 nm. Next, the user washes 
skin 12, e.g., with water, to remove exceSS carrier 16 and 
amphipathic molecules 14 not bound to Surface 20, leaving 
only molecular monolayer 22, as shown in FIG. 1B. Alter 
natively, instead of Washing skin 12, the user can wait for 
carrier 16 to evaporate, and then brush off excess residue left 
by the amphipathic molecules 14 which are not part of 
molecular monolayer 22. 
0042. After washing, the user can also add a cross-linking 
agent to cross-link the amphipathic molecules in monolayer 
22. Cross-linking the molecules would Solidify monolayer 
22, allowing the anti-reflective coating to remain on Skin 12 
for a longer period of time. Cross-linking agents can include, 
e.g., aldehydes, Such as glutaraldehyde, formaldehyde, keto 
Sugars, Such as dihydroxyacetone, and homogentisic acid. 

0043. For a molecular monolayer to be an anti-reflective 
coating, the index of refraction of the layer should be 
between about 1.2 and 1.3. A molecular monolayer consist 
ing primarily of phospholipids will likely have an index of 
refraction greater than the desired index. Thus, if phospho 
lipids (or Some other material having an index of refraction 
greater than the desired level) are used, the index of refrac 
tion of the layer should be reduced by including an addi 
tional Substance in the layer. 
0044) For example, the index can be lowered to the 
desired level by trapping a gas, e.g., air, in the layer by 
including stable microbubbles in the layer. Referring to FIG. 
2, a molecular monolayer 122 coating skin 112 includes 
amphipathic molecules 124 and microbubbles 126. Mono 
layer 122 has a thickness T of about 95-100 nm. Airpockets 
128 in microbubbles 126 will have an index of refraction of 
about 1.0. Thus, a layer including both microbubbles 126 
and amphipathic molecules 124 will have a composite index 
of refraction between 1.0 and the index of refraction of 
amphipathic molecules 124. The number and size of 
microbubbles 126 can be varied so that the composite index 
of refraction is between about 1.2 and 1.3. Microbubbles 126 
can have various diameters D1 Smaller than, e.g., about 55 
nm, to minimize Rayleigh Scattering. Alternatively, diam 
eters D1 can be greater than 55 nm. 

0045 Microbubbles 126 can be added to molecular 
monolayer 122 by adding microbubbles to the lotion initially 
applied by the user. Microbubbles can be added to the lotion 
by, e.g., injecting air or other gas into the lotion during 
production or by “whipping-up' the lotion in a manner that 
generates bubbles. 

0046) Instead of whipping microbubbles into the lotion, 
microSpheres having the desired diameters D can be pro 
duced Separately and added to the lotion. In general, the 
diameters and Stability of pre-formed microSpheres can be 
more easily controlled than the diameters and Stability of 
“whipped-up' microbubbles. Techniques for producing 
microSpheres from, e.g., albumin, are known. Useful micro 
Spheres include those used as ultrasound contrast agents, 
which can be purchased commercially from, e.g., 
NYCOMED, SA, in Sweden. 

0047 The diameters of the microbubbles or microspheres 
may depend on the temperature of their Surroundings. For 
example, the microbubbles or microSpheres might expand 
when the lotion is applied to the user's skin. In Some 
applications, therefore, the diameters of the microbubbles or 
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microSpheres added to the lotion may be Smaller than the 
desired diameters D of microbubbles 126. 

0.048. The index of refraction of the monolayer can also 
be lowered by including porous glass fragments, nano 
Sponges, or nanocapsules containing a gas in the cosmetic, 
or by adding Solutes having an index of refraction less than 
the desired level, e.g., less than 1.2-1.3. In addition, if 
necessary, the index of refraction of the layer can be 
increased by adding Solutes having an index of refraction 
greater than the desired level. 

0049. The desired index of refraction, therefore, can be 
achieved by creating a layer having the layer forming 
material alone, the layer forming material with 
microbubbles or microSpheres, or the layer forming material 
with both microbubbles or microspheres and various solutes. 

0050. Other variations of the molecular monolayer form 
ing composition are possible. For example, rather than a 
lotion (Solution) or a cream (oil-in-water Suspensions), the 
cosmetic composition of the first embodiment can also be a 
liquid having a low Viscosity, So that it can be aeroSolized 
and sprayed onto skin. The thickness of the layer formed by 
the Spray could be controlled by limiting the amount of Spray 
applied, or by Washing off exceSS material after formation of 
a monolayer, as described above. If the molecular monolayer 
includes a polymer rather than amphipathic molecules, the 
polymerizing agent could be sprayed onto the skin in 
addition to, or instead of, the monomer. 

0051) The cosmetic composition can be clear (largely 
transparent), or color can be added. For example, chro 
mophores which mimic natural skin color, Such as melanin 
granules or liganded hemoproteins (e.g., hemoglobins or 
cytochromes), can be added to the composition to add color. 
So long as the coating remains translucent, the addition of 
color will not significantly diminish the anti-reflective prop 
erties of the coating. 

0.052 Trapped Gas Monolayer 

0053. The anti-reflective coating can also be formed as a 
monolayer containing trapped gas, e.g., air, Within micro 
spheres or microbubbles. Referring to FIG. 3, a monolayer 
222 coating skin 212 includes microSpheres 214 and packing 
agent 216. Microspheres 214 are capsules 218 having a 
negative charge 220 that enclose a volume of air or other gas 
having a refractive index of or near 1.0. Negative charge 220 
attracts capsules 218 to positive charges 224 on the Surface 
226 of skin 212. Capsules 218 might include, e.g., a poly 
carbonate group having a negative charge. MicroSpheres 
214 have various diameters D averaging about 95-100 nm, 
and monolayer 222 has a thickness T of, e.g., about 95-100 
nm, which is controlled by diameters D of microSpheres 
214. 

0.054 Packing agent 216 can be, e.g., a polymer such as 
polyvinyl alcohol (PVA), polymethyl methacrylate 
(PMMA), or polydimethyldiallylammonium (PDDA). Pack 
ing agent 216 acts to fill SpaceS 230 between microSpheres 
214, and to help adhere microspheres 214 to skin 212, 
thereby solidifying monolayer 222. 

0055. The index of refraction of monolayer 222 will be a 
composite of the index of refraction n of the packing agent 
216, the index of refraction near of the capsules 218, and the 
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index of refraction of the gas (near 1.0). In general, the index 
of refraction of monolayer 222, n, equals: 

0056 where V, is the fractional volume of monolayer 
222 filled by trapped gas, V is the fractional volume of 
monolayer 222 filled by the packing agent, and V is the 
fractional Volume of monolayer 222 filled by capsule mate 
rial (if present). The above fractional volumes can be 
adjusted to achieve the desired composite index of refraction 
of, e.g., about 1.2-1.3. 

0057 The microspheres or microbubbles will not cause 
Significant Scattering of the incident light, Since non-absorb 
ing particles less than 0.2 micrometers in thin layers, in 
general, are transparent. Here, the microSpheres have diam 
eters less than 0.2 micrometers and are closely packed, So 
any particle Scattering which would normally be caused by 
encapsulated gas is reduced. 

0.058 Microsphere monolayer 222 can be formed by 
applying a lotion including a packing agent 216 and micro 
Spheres 214, allowing microSpheres 214 contacting skin 212 
to automatically form a monolayer, and then Washing off the 
microSpheres 214 and packing agent 216 which are not part 
of the monolayer 222. 

0059 Alternatively, monolayer 222 can be formed by 
applying microSpheres 214 and packing agent 216 Sepa 
rately. First, microSpheres 214 can be introduced into a 
carrier, Such as water, an alcohol, or an oil. Next, the carrier 
loaded with microspheres 214 is applied to skin 212. Micro 
spheres 214 close to skin 212 will be attracted to skin, 
forming a monolayer. ExceSS carrier and non-bound micro 
spheres 214 can be washed off or allowed to evaporate. 
Packing agent 216 can then be applied on top of micro 
spheres 214. Packing agent 216 will fill spaces 230 between 
microSpheres 214, and will pack microSpheres 214 to skin 
212, forming monolayer 222. 

0060. In addition, it is possible to form a monolayer 
without using a packing agent. In this embodiment, mono 
layer 222 would include only the encapsulated microSpheres 
214 bound to the stratum corneum. The microspheres would 
have diameters of, e.g., about 95-100 nm, and composite 
indexes of refraction of, e.g., about 1.2-1.3. The Step of 
adding a packing agent would be eliminated. 

0061 Referring to FIG. 4, instead of charged micro 
Spheres 214, trapped gas monolayer 222 can include 
microbubbles 240 having various diameters D of, e.g., 
about 95-100 nm. The thickness of monolayer 222 in this 
embodiment is controlled by the diameters D of 
microbubbles 240. In this embodiment, a lotion including 
microbubbles 240 and packing agent 216 can be made by 
“whipping-up' packing agent 216 during manufacture to 
produce bubbles, by injecting air or another gas, e.g., 
nitrogen, into packing agent 216 to form bubbles, or by 
inducing a phase change in packing agent 216 as it poly 
merizes. A phase change can be induced, for example, by 
varying the preSSure or temperature of agent 216 during 
polymerization. The lotion that includes microbubbles 240 
or microSpheres 214 and packing agent 216 can have 
additional components, Such as a carrier, e.g., water or an 
alcohol, a preservative, or color adhesive dyes that do not 
wash off. 
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0.062 Monolayer 222 can remain on a user's skin for an 
extended period of time, e.g., Several days, or can be 
removed and reapplied frequently. 
0.063 AS in the molecular monolayer embodiment, the 
cosmetic composition of the trapped gas embodiment can 
also be an aeroSolizable liquid for Spraying onto skin. The 
composition can be clear (largely transparent), or color can 
be added, e.g., by including melanin granules or liganded 
hemoproteins. 

0064 Colored Additives 
0065 Human skin includes small, chromophoric struc 
tures, Such as capillary loops and hair follicles. These 
Structures are typically various shades and tones of black, 
brown, or red. 
0.066 Since human color vision is capable of perceiving 
Spectral texture which is finer than visual acuity, these 
chromophoric Structures can be "seen” even when they are 
too small to be individually resolved by the naked eye. In 
general, the chromophoric Structures are more visible and 
more prominent in older individuals. Cosmetics which cover 
these Small, chromophoric Structures with a homogenous 
coating, therefore, may cause the Skin to look unnatural. 
0067. To give the skin a more natural appearance, any 
cosmetic skin lotion, including the anti-reflective cosmetic 
coatings described above, can be formulated to include 
colored, shaped additives that mimic the appearance of 
chromophoric Structures in skin. The colored additives are, 
e.g., fibers, disks, or beads constructed from, e.g., polymers, 
Such as nylon or polyester. The polymers are dyed different 
colors to mimic the pigments of chromophoric structures, 
Such as Small hair follicles, blood vessels, e.g., microVessels 
or capillary loops, Sweat duct openings, freckles, and fine 
hairs, Such as Vellus hairs. For example, the polymers can be 
dyed the color of oxyhemoglobin or melanin. Dyed addi 
tives having the desired sizes and shapes can be manufac 
tured using techniques known, e.g., in the textile industry. 
0068 Alternatively, the additives can be constructed 
from natural materials, rather than from polymers. For 
example, Solid particles can be made from melanin found 
naturally in Squid ink. 
0069. The additives can be a variety of sizes and shapes, 
depending on the Structures being mimicked. For example, 
the disc shaped additives can have a diameter, e.g., of about 
1 micron. Red Fibers can be the thickness of fine capillaries, 
e.g., about 10-50 microns, and can be about 20-200 microns 
long. Brown or black fibers can have the same diameter as 
vellus hairs, e.g., between 20 and 50 microns. Cosmetics for 
older individuals might include more additives or coarser 
additives than cosmetics designed for 50 or 30 year-olds. 
0070 The additives can be added to the anti-reflective 
cosmetic described above, or to other types of cosmetics, 
Such as homogenous, opaque cosmetic lotions and powders 
having a color Similar to the color of skin. The additives can 
be added to a cosmetic composition either during manufac 
ture of the composition, or by Simply mixing them into an 
existing cosmetic composition. 

Other Embodiments 

0071. The cosmetic compositions described herein can be 
varied in a number of respects. For example, the lengths of 
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the molecules forming the molecular monolayer embodi 
ment, or the diameters of the microSpheres and 
microbubbles forming the monolayer of the trapped gas 
embodiment, can be varied to alter the function of the 
coating. In one possible application, the thickness of the 
coating can be controlled to create iridescence. An iridescent 
coating would differentially reflect light of different wave 
lengths, depending on the angle of incidence. The iridescent 
coating, therefore, would appear to have a different color 
(within a defined wavelength range) depending on the angle 
from which it is viewed. Similarly, the cosmetic composition 
can be an iridescent fingernail polish. 
0072 Materials that form layers other than molecular 
monolayerS and trapped gas monolayers can be used, So long 
as the layer formed Satisfies the anti-reflective parameters. 
0073. It is to be understood that while the invention has 
been described in conjunction with the detailed description 
thereof, the foregoing description is intended to illustrate 
and not limit the scope of the invention, which is defined by 
the Scope of the appended claims. Other aspects, advantages, 
and modifications are within the Scope of the following 
claims. 

What is claimed is: 
1. An anti-reflective cosmetic composition for Skin com 

prising a material that, when applied to skin, forms a layer 
of the material that adheres to the Skin, has a thickness of 
from about 60 nm to about 140 nm, and has a refractive 
index of between about 1.1 and 1.4, wherein the layer of 
material reduces the Fresnel component of light reflected 
from skin. 

2. The cosmetic composition of claim 1, wherein the layer 
has a thickness of between about 80 nm and 120 nm and a 
refractive index of between about 1.2 and 1.3. 

3. The cosmetic composition of claim 1, wherein the layer 
is a molecular monolayer. 

4. The cosmetic composition of claim 3, wherein the 
molecular monolayer comprises amphipathic molecules. 

5. The cosmetic composition of claim 4, wherein the 
amphipathic molecules comprise Straight-chain phospholip 
ids. 

6. The cosmetic composition of claim 4, wherein the 
amphipathic molecules have lengths of between about 95 
nm and 100 nm. 

7. The cosmetic composition of claim 4, wherein the 
material further comprises a trapped gas to reduce the index 
of refraction of the layer. 

8. The cosmetic composition of claim 7, wherein the 
trapped gas is in a microSphere. 

9. The cosmetic composition of claim 7, wherein the 
trapped gas is in a microbubble. 

10. The cosmetic composition of claim 7, wherein the 
trapped gas is in the form of microbubbles or microSpheres 
having diameters less than about 55 nm. 

11. The cosmetic composition of claim 4, further com 
prising a carrier. 

12. The cosmetic composition of claim 11, wherein the 
carrier comprises water. 

13. The cosmetic composition of claim 3, wherein the 
material comprises a monomer, wherein the monomer, when 
activated, polymerizes to form the molecular monolayer. 

14. The cosmetic composition of claim 13, wherein the 
monomer includes a moiety having a negative charge, Such 
that the moiety is attracted to Stratum corneum. 
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15. The cosmetic composition of claim 14, wherein the 
moiety comprises an amine group or a carboxyl group. 

16. The cosmetic composition of claim 13, wherein the 
activation of the monomer is triggered by application of the 
material to skin. 

17. The cosmetic composition of claim 1, wherein the 
composition comprises an aeroSolizable liquid that can be 
Sprayed onto skin to form the layer. 

18. The cosmetic composition of claim 1, further com 
prising a chromophore having a natural skin color. 

19. The cosmetic composition of claim 18, wherein the 
chromophore is Selected from the group consisting of mela 
nin granules and liganded hemoproteins. 

20. The cosmetic composition of claim 1, wherein the 
layer is generally translucent. 

21. The cosmetic composition of claim 1, wherein the 
layer is generally transparent. 

22. The cosmetic coating of claim 1, wherein the layer 
comprises trapped gas to reduce the refractive index. 

23. The cosmetic coating of claim 22, wherein the trapped 
gas is in a microSphere. 

24. The cosmetic coating of claim 23, wherein the layer 
further comprises a packing agent. 

25. The cosmetic coating of claim 24, wherein the packing 
agent comprises a polymer. 

26. The cosmetic coating of claim 25, wherein the poly 
mer is Selected from the group consisting of polyvinylalco 
hol, polymethyl methacrylate, and polydimethyldiallylam 
monium. 

27. The cosmetic coating of claim 23, wherein the micro 
spheres are encapsulated by a capsule Substance comprising 
a moiety having a negative charge. 

28. The cosmetic coating of claim 27, wherein the capsule 
Substance comprises a polycarbonate group. 

29. The cosmetic coating of claim 22, wherein the trapped 
gas is in a microbubble. 

30. The cosmetic coating of claim 22, wherein the layer 
comprises a monolayer. 

31. A method of reducing Fresnel reflectance from skin, 
the method comprising: 

applying a cosmetic composition to skin Such that a 
material in the composition forms a layer on the Skin, 
the layer having a thickness of from about 60 nm to 
about 140 nm, and a refractive index of between about 
1.1 and 1.4. 

32. The method of claim 31, wherein the layer comprises 
a monolayer. 

33. The method of claim 32, wherein the composition is 
in the form of a lotion and further comprises water as a 
carrier. 
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34. The method of claim 33, further comprising removing 
carrier and non-bound material from the Skin after formation 
of the monolayer, Such that only the monolayer remains on 
the skin. 

35. The method of claim 31, wherein the layer has a 
thickness of between about 80 nm and 120 nm and a 
refractive index of between about 1.2 and 1.3. 

36. A method of reducing Fresnel reflectance from a 
portion of skin, the method comprising: 

applying a first composition comprising microSpheres and 
a carrier to a portion of skin, the microSpheres forming 
a monolayer when applied to the skin; 

applying a Second composition comprising a packing 
agent to the portion of skin, Such that the combination 
of the first and Second compositions forms a coating on 
the Skin, the coating having a thickness of between 
about 60 nm and 140 nm and a refractive index of 
between about 1.1 and 1.4. 

37. A cosmetic composition comprising a carrier and 
colored, shaped additives that mimic the appearance of 
colored Structures in healthy Skin, wherein the additives are 
mixed into the carrier in an amount Sufficient to mimic 
Spectral texture of healthy skin when the composition is 
applied to the skin. 

38. The cosmetic composition of claim 37, wherein the 
carrier comprises a chromophore having a natural skin color. 

39. The cosmetic composition of claim 38, wherein the 
carrier includes a chromophore comprising the color of 
melanin or oxyhemoglobin. 

40. The cosmetic composition of claim 37, wherein the 
colored Structures mimicked by the additives include natural 
Structures in Skin Selected from the group consisting of hair 
follicles, Sweat duct openings, fine hairs, freckles, and blood 
vessels. 

41. The cosmetic composition of claim 37, wherein the 
additives comprise dyed polymers. 

42. The cosmetic composition of claim 37, wherein the 
additives comprise shapes Selected from the group consist 
ing of threads, disks, and beads. 

43. The composition of claim 37 further comprising a 
material that, when applied to skin, forms a layer of the 
material that adheres to the skin, has a thickness of from 
about 60 nm to about 140 nm, and has a refractive index of 
between about 1.1 and 1.4, wherein the layer of material 
reduces the Fresnel component of light reflected from skin. 


