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(57) ABSTRACT 

Novel devices and methods are provided for preventing and 
treating facial and neck skin aging in mammalian subjects. 
A partial or complete facial or neck skin patch or mask 
includes a ?exible patch or mask body formed of a porous 
material that is siZed and dimensioned to conform to one or 
more contoured facial and/or neck skin areas of the subject. 
Adhesive or other attachment means connect the patch or 
mask body in contact With one or more contoured facial 
and/or neck skin areas of the subject. At least one anti-aging 
effective compounds, such as CoQlo, is applied to or oth 
erWise provided in chemical communication With an under 
surface of the patch or mask body to effectuate delivery of 
the anti-aging compound to the contoured facial and/or neck 
skin area, in an effective amount and for an extended period 
of time effective to prevent or alleviate symptoms of skin 
aging in the facial and/or neck skin area to Which the patch 
or mask is applied. 
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FIG. 2 
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FIG. 4 
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METHODS AND DEVICES FOR TRANSDERMAL 
DELIVERY OF ANTI-AGING COMPOUNDS FOR 
TREATMENT AND PREVENTION OF FACIAL OR 

NECK SKIN AGING 

BACKGROUND OF THE INVENTION 

[0001] Skin aging results from intrinsic and extrinsic 
processes. The innate or intrinsic aging process of the skin, 
called chronologic aging, is distinguished from changes 
resulting from actinic damage, Which is mainly due to UV 
light, called photoaging. (Emerit, Free Radicals and Aging, 
Eds., I. Emerit & B. Chance, 1982, Birkhauser Verlag, 
SWitZerland, incorporated herein by reference). Both pro 
cesses are superimposed on sun-exposed parts of the body 
such as the hands and face. 

[0002] Clinical morphological and biochemical character 
istics of intrinsic and actinic aging processes are distinct. 
Various macroscopic and microscopic differences betWeen 
the tWo processes have been described. (Gilchrest et al., J. 
Invest. Dermatol. 80: 81-85, 1983; Kligman, Aging and the 
Skin, pp. 331-346, Eds. A. K. Balin and A. M. Kligman, 
1989, Raven Press, NeW York; Montagna et al.,]. Am. Acad. 
Dermatol. 21: 907-918, 1989, each incorporated herein by 
reference). Macroscopically, intrinsic aging of the skin 
results in ?ne Wrinkling, thinning and laxity of the skin, 
While photoaged skin displays a telangiectactic, leathery, 
dry, nodular surface With deep Wrinkles, accentuated skin 
furroWs, sags and bags. In addition, photoaged skin shoWs 
irregularities in pigmentation, actinic keratoses, as Well as a 
variety of benign or premalignant groWths. Microscopically, 
the dominant change in photoaging of the skin is the 
hyperplasia of elastic tissue in the dermis, Which may lead 
to complete disorganiZation described as solar elastosis. In 
contrast, intrinsic aging induces only a modest increase in 
the number and thickness of the elastic ?bers. Collagen 
undergoes only minor changes in intrinsic aging, While 
photoaging results in loss of collagen bundles, a decrease in 
mature collagen and an increase in type III collagen. The 
ground substance of the dermal matrix, Which is composed 
of proteoglycans and hyaluronic acid, increases greatly in 
photoaged skin, While in protected skin the ground sub 
stance decreases With age. 

[0003] Oxygen derived free radicals are generated in the 
skin from various sources and by various mechanism. In 
addition the skin is exposed to free radical generating 
environmental agents such as air pollutants and solar radia 
tion. It is generally believed that free radicals are responsible 
for at least part of the degenerative changes leading to 
cutaneous aging (Black, Photochem. Photobiol. 46: 213 
221, 1987, incorporated herein by reference) 

[0004] Hope for the successful treatment of intrinsic aging 
and photoaging of skin depends in part on the identi?cation 
of therapeutic substances that can be effectively adminis 
tered to patients to mediate or enhance skin protection 
and/or healing. One substance that has been reported as an 
effective agent against skin aging is a coenZyme designated 
“CoEnZyme Q”. CoEnZyme Q is also knoWn as ubiquinone 
on the basis that it occurs ubiquitously in biological systems. 
CoEnZyme Q is a quinone derivative With a long isoprenoid 
tail. The number of S-carbon isoprene units in the coenZyme 
is variable. The most common form in mammals contains 10 
isoprene units (CoEnZyme Q10, or CoQ10), but other forms 
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contain up to 15 isoprene units (CoQ15). CoQ is the 
coenZyme for at least three mitochondrial enZymes (Com 
plexes I, II, and III) as Well as enZymes in other parts of the 
cell. These mitochondrial enZymes, Which function in the 
oxidative phosphorylation pathWay, are essential for the 
production of ATP, the energy source upon Which all cellular 
functions depend. The biosynthesis of CoQ is knoWn to be 
a multi-stage process requiring at least eight vitamins and 
several trace elements. 

[0005] CoQ10 has been reported to yield bene?cial thera 
peutic effects for many skin disorders, Which effects may be 
attributed to antioxidant or free radical quenching properties 
of the coenZyme. Administration of CoQ10 reportedly 
reduces antioxidant damage to tissues and improves the 
immunocompetence of treated cells. These properties may 
be enhanced by administration of CoQ10 in combination 
With other nonenZymatic and enZymatic antioxidants. Based 
on a limited number of clinical trials, it has further been 
reported that CoQ10 Works most effectively in the presence 
of certain vitamins and amino acids, including vitamins A, 
B6, C, D, and E, glutathione, carnitine, arginine, taurine, 
cysteine and methionine. Other ingredients may also sig 
ni?cantly improve the therapeutic ef?cacy of CoQ10, for 
example the enZymes superoxide dismutase (SOD) and 
catalase, alpha-lipoic/dihydrolipoic acid, and proanthocya 
nadins. 

[0006] Previous attempts to transdermally deliver protec 
tive substances such as CoQ10 and other anti-oxidants for 
therapeutic treatment to the skin, particularly to areas of the 
neck and face that are especially vulnerable to aging effects, 
have suffered from a number of important and confounding 
de?ciencies. One important challenge that remains is to 
provide improved medication patches that Will continuously 
and evenly distribute medication to an extended surface area 
of the facial and neck skin. Conventional medication patches 
are also poorly adapted for comfortably and effectively 
delivering medication to the skin of the face or neck to treat 
facial or neck skin aging, particularly for an extended time 
period of treatment. In particular, conventional medication 
patches are not designed to conform to the contours and/or 
movements of facial or neck skin areas. Related to these 
de?ciencies, conventional patches do not remain in effective 
contact With the skin of the face or neck for an extended 
period of time for controlled, extended release of medication 
from the patch to the skin of the face or neck. Additional 
draWbacks of available transdermal patch delivery devices 
and methods point to a need for improved pharmaceutical 
formulations and methods for administering protective sub 
stances, such as anti-oxidants, that are stable and Well 
tolerated and that provide enhanced delivery and bioavail 
ability to facial and neck skin areas. 

SUMMARY OF THE INVENTION 

[0007] The present invention ful?lls the foregoing needs 
and satis?es additional objects and advantages by providing 
novel, effective devices, methods, and compositions for 
preventing and treating facial and neck skin aging in a 
mammalian subject, typically a human subject. In various 
alternative embodiments of the invention a partial or com 
plete facial or neck skin patch or mask is provided that 
comprises a ?exible patch or mask body formed of a porous 
material. The patch or mask body is siZed and dimensioned 
to conform to one or more contoured facial and/or neck skin 
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areas of a subject to be treated for prevention or reversal of 
skin aging. The patch or mask of the invention further 
comprises attachment means connected to the patch or mask 
body for securely attaching the patch or mask in contact With 
one or more contoured facial and/or neck skin areas of the 
subject. One or more anti-aging effective compound(s) is/ are 
applied to, or otherWise provided in chemical communica 
tion With, an undersurface of the patch or mask body to 
effectuate delivery of the anti-aging compound to the con 
toured facial and/or neck skin area in an effective amount, 
and for an effective period of time, to prevent or alleviate 
symptoms of skin aging in the facial and/or neck skin area 
to Which the patch or mask is applied. 

[0008] In other embodiments, the invention provides a 
facial and/or neck patch or mask for enhanced delivery of an 
anti-aging effective compound to a facial and/or neck skin 
area of a mammalian subject to treat or prevent skin aging 
in the subject. The facial and/or neck patch or mask com 
prises a ?exible patch or mask body formed of a porous 
material. The patch or mask body is siZed and dimensioned 
to conform to one or more contoured facial and/or neck skin 
area(s) of the subject, such as an orbital margin, nasal skin 
area, labial margin, mandibular, maxillary, or temporal facial 
skin area, chin, joWl and/or neck skin area of the subject. 
Flexibility of the facial and neck patches and masks alloWs 
conformity and stretching of the patch or mask in conjunc 
tion With normal facial and neck skin movements, as occur 
during jaW ?exure, head turning, and eye opening and 
closure. Accordingly, the patch or mask body is typically 
constructed for expansion and/or elastic ?exure in all direc 
tions planar to an undersurface of the patch or mask that is 
applied to the facial or neck skin area to be treated. An 
attachment means is connected to the patch body for 
securely attaching the patch in contact With the facial and/or 
neck skin area(s) to be treated. An anti-aging effective 
compound is provided in contact With an undersurface of the 
patch body, Which is adapted for enhanced delivery and 
bioavailability of the anti-aging compound to a facial and/or 
neck skin area to prevent or alleviate symptoms of skin 
aging in the area(s) to Which the patch or mask is applied. 

[0009] In further embodiments of the invention, a method 
for treating facial and/or neck skin aging is provided that 
involves applying a facial or neck patch or mask to a facial 
or neck skin area in a mammalian subject. The patch or mask 
comprises a ?exible patch body formed of a porous material 
siZed and dimensioned to conform to one or more contoured 

facial and/or neck skin area(s) of the subject, such as an 
orbital margin, nasal margin, labial margin, or joWl skin area 
of the subject. The patch or mask is applied to the subject 
facial and/or neck skin area(s) and removably secured 
thereto by an attachment means connected to the patch body 
for securely attaching the patch in contact With the facial 
skin area(s) to be treated. The methods of the invention 
further include delivering an anti-aging effective compound 
to the facial skin and/or neck skin area(s) to be treated from 
an undersurface of the patch or mask body after the patch or 
mask has been applied, to yield enhanced delivery and 
bioavailability of the anti-aging compound to the underlying 
facial and/or neck skin to prevent or alleviate one or more 
symptoms of facial skin aging. In more detailed aspects, the 
methods of the invention yield controlled, time-release 
delivery of the anti-aging compound. In other detailed 
aspects of the invention, a second anti-aging effective com 
pound is coordinately delivered With patch- or mask-medi 
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ated administration of the ?rst anti-aging effective com 
pound. Typically, the second anti-aging effective compound 
is formulated in combination With the ?rst anti-aging effec 
tive compound and coordinately delivered via the facial 
patch or mask, as described above. Alternatively, the second 
anti-aging effective compound may be topically applied or 
otherWise coordinately delivered to the facial and/or neck 
skin area to be treated before or after application of the patch 
or mask. 

[0010] In more detailed aspects of the invention, the facial 
patch or mask comprises an orbital patch or mask for 
treatment of periorbital skin aging in a mammalian subject. 
The orbital patch or mask comprises a ?exible patch or mask 
body formed of a porous material, Wherein the patch or mask 
body is siZed and dimensioned to conform to an orbital 
margin of the subject. An attachment means is connected to 
the patch or mask body for securely attaching the patch or 
mask in contact With the orbital margin of the subject. An 
anti-aging effective compound is applied to or otherWise 
provided in contact With an undersurface of the patch or 
mask body. The undersurface of the patch or mask body is 
adapted for effective delivery of the anti-aging compound to 
the orbital margin of the subject for a period of time effective 
to prevent or alleviate symptoms of periorbital skin aging. 

[0011] In additional detailed aspects, an orbital patch or 
mask is provided as above that conforms to one or more 
selected portions of the orbital margin of the subject. Thus, 
the patch or mask may conform to one or more areas of the 
orbital margin selected from the supraorbital margin, 
infraorbital margin, lateral orbital margin and/or medial 
orbital margin of the eye. In related aspects, the orbital patch 
or mask may comprise one or more separate or conjoined, 
countoured sections individually shaped and dimensioned to 
conform to a selected portion of the orbital margin, for 
example one or more sections conforming collectively or 
individually to a lenticular area of the supraorbital margin, 
a lenticular area of the infraorbital margin, a medial orbital 
margin, and/or a lateral orbital margin. These sections may 
be provided as individual patches, or the sections may be 
conjoined in a single patch or mask having a unitary body or 
interconnecting member(s) joining the individual sections in 
an anatomically integrated array of sections. 

[0012] The orbital patches and masks of the invention are 
?exible and designed to conform closely to the skin of the 
orbital margin of the subject, to effectively and evenly 
deliver an anti aging effective compound to the periorbital 
skin area to be treated. In related aspects, the anti-aging 
effective compound is provided in a delayed release formu 
lation to provided extended, controlled release of the anti 
aging compound for a period of time effective to prevent or 
reverse one or more symptoms of periorbital skin aging in 
the subject. The ocular patches of the invention are typically 
constructed to ensure that the anti-aging effective compound 
is delivered to the orbital margin While avoiding exposure of 
the compound and other potentially irritating carriers and 
materials to the mucus membrane of the eye. 

[0013] In additional detailed embodiments, the invention 
provides a nasal patch or mask for treatment or prevention 
of perinasal skin aging in a mammalian subject. The nasal 
patch or mask comprises a ?exible patch or mask body 
formed of a porous material siZed and dimensioned to 
conform to a nasal skin surface or portion thereof (e.g., a 
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lateral nasal margin) of the subject. An attachment means is 
connected to the patch or mask body for securely attaching 
the patch or mask covering the nose or in contact With a 
nasal margin of the subject. An anti-aging effective com 
pound is applied to, invested in, or otherWise provided in 
contact With an undersurface of the patch or mask body. The 
undersurface is adapted for effective delivery of the anti 
aging compound to the nose or nasal margin for a period of 
time effective to alleviate symptoms of perinasal skin aging. 

[0014] In other embodiments, the invention provides a 
labial patch or mask for treatment or prevention of perilabial 
skin aging in a mammalian subject. The labial patch or mask 
comprises a ?exible patch or mask body formed of a porous 
material siZed and dimensioned to conform to a labial 
margin of the subject. An attachment means is connected to 
the patch or mask body for securely attaching the patch or 
mask in contact With the labial margin of the subject. An 
anti-aging effective compound is provided in contact With an 
undersurface of the patch or mask body. The undersurface is 
adapted for effective delivery of the anti-aging compound to 
the labial margin for a period of time effective to alleviate 
symptoms of labial skin aging. 

[0015] In yet additional embodiments, the invention pro 
vides a neck patch or mask for treatment or prevention of 
aging symptoms in the skin of the neck and/or under the chin 
in a mammalian subject. The neck patch or mask comprises 
a ?exible patch or mask body formed of a porous material. 
The patch or mask body is siZed and dimensioned to 
conform to one or more skin area(s) of the neck and/or face, 
for example covering one or more of the sides of the neck, 
the throat, and/or under the chin of the subject. An attach 
ment means is connected to the patch or mask body for 
securely attaching the patch or mask in contact With the neck 
and/or facial skin surface(s). An anti-aging effective com 
pound is provided in contact With an undersurface of the 
patch or mask body. The undersurface is adapted for effec 
tive delivery of the anti-aging compound to skin of the neck 
for a period of time effective to alleviate symptoms of neck 
and/or facial skin aging. 

[0016] In more detailed aspects of the invention, the facial 
or neck patch or mask comprises a ?exible patch or mask 
body comprising a self-supporting sheet, pad, or matrix of 
porous material. The patch or mask body is often formed of 
a Water insoluble material, commonly a polymeric material, 
providing suitable strength, integrity, and comfort for use as 
a facial (e.g., ocular) patch or mask. Typically, the patch or 
mask body, or at least an undersurface portion thereof, 
serves as a substrate or reservoir for receiving and retaining 
the anti-aging effective compound, Which may be formu 
lated in a variety of pharmaceutical delivery vehicles or 
carriers. The anti-aging effective compound may be applied 
directly to the undersurface of the patch or mask body, or 
may be absorbed, adsorbed, or otherWise admixed With or 
invested in the material of the patch body at the undersurface 
and/or Within the porous patch or mask body in communi 
cation With the undersurface (e.g., by liquid or other direct 
chemical communication betWeen the body and the under 
surface through pores, ?ssures, perforations, or other com 
munication channels provided Within the patch body or a 
layer thereof adjacent the undersurface). In exemplary 
embodiments, the ?exible patch body comprises a natural or 
synthetic ?ber or polymer such as cotton, cellulose, nylon, 
polyester, or polyacetate polymer. 
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[0017] In additional detailed aspects of the invention, the 
attachment means for attaching the facial patch or mask to 
the facial skin area(s) to be treated comprises a bioadhesive 
material such as a hydrogel. Optionally, the bioadhesive 
material is a bioadhesive delivery vehicle that serves a dual 
purposes of mediating af?xation of the patch or mask to the 
facial skin area(s) and providing a carrier or delivery vehicle 
for incorporation and delivery of the anti-aging effective 
compound(s). In other embodiments, the bioadhesive deliv 
ery vehicle is connected to a periphery of the undersurface 
of the patch or mask body, for example to the periphery of 
the undersurface of an ocular patch. 

[0018] In certain embodiments of the invention, the anti 
aging effective compound employed With the facial patch or 
mask comprises an anti-oxidant compound. Exemplary anti 
oxidants for use Within this aspect of the invention include 
anti-oxidant coenZymes, for example “CoenZyme Q” coen 
Zymes. Alternatively, anti-oxidants for use Within the inven 
tion are selected from vitamins, amino acids, enZymes, 
and/or fatty acids. In additional embodiments, a second 
anti-aging effective compound, for example a second anti 
oxidant compound, is delivered coordinately With patch- or 
mask-mediated delivery of a ?rst anti-oxidant compound. 
The second anti-aging compound may be formulated in 
combination With the ?rst anti-aging compound and applied 
or otherWise provided in contact With the undersurface of the 
patch or mask. Alternatively, the second anti-aging com 
pound may be administered, e. g., as a topical formulation, to 
the facial skin area to be treated prior to or subsequent to 
application and removal of the patch or mask. In further 
detailed embodiments, the facial patch or mask provides 
controlled, time-release delivery of one or more anti-aging 
effective compound(s), typically for a prolonged time period 
of 1-4 hours, 4-8 hours, or more than 8 hours effective to 
prevent or reverse one or more symptoms of facial skin 
aging in the subject. 

BRIEF DESCRIPTION OF DRAWINGS 

[0019] FIG. 1 is a perspective vieW of a human female 
subject Wearing a variety of facial and neck patches and 
masks of the invention. 

[0020] FIG. 2 is a perspective vieW of a human female 
subject shoWing various anatomical features that relate to 
novel con?gurations of the facial and neck patches and 
masks of the invention. 

[0021] FIG. 3 is a perspective vieW of a human female 
subject Wearing alternate embodiments of facial masks of 
the invention. 

[0022] FIG. 4 is a perspective vieW of a human female 
subject Wearing additional alternate embodiments of facial 
masks of the invention. 

[0023] FIG. 5 is an isometric vieW toWard the undersur 
face of an orbital patch of the invention having multiple drug 
delivery sections. 

[0024] FIG. 6 is an isometric vieW toWard the undersur 
face of a composite orbital patch of the invention having 
multiple drug delivery sections. 

[0025] FIG. 7 is a sectional vieW of an orbital mask of the 
invention illustrating alternate features thereof. 
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[0026] FIG. 8 is a sectional vieW of a facial patch of the 
invention illustrating alternate features thereof. 

[0027] FIG. 9 is a sectional vieW of a facial patch of the 
invention including a thermal element. 

[0028] FIG. 10 is a sectional vieW of a facial patch of the 
invention including a thermal element. 

[0029] FIG. 11 is a sectional vieW of a facial patch of the 
invention illustrating alternate features thereof. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0030] As noted above, the invention provides a variety of 
novel facial patches 10 and masks 12 for treating facial skin 
aging in mammalian subjects, typically human subjects 
(FIG. 1). The facial patch or mask comprises a ?exible patch 
body 14 formed of a porous material, Wherein the patch or 
mask body is siZed and dimensioned to conform to one or 
more contoured facial surfaces of the subject, for example an 
orbital margin, nasal skin surface, or labial margin. The 
patch or mask includes attachment means 16 connected to 
the patch or mask body for securely, removably attaching the 
patch in contact With the facial surface to be treated. An 
anti-aging effective compound is provided in contact With an 
undersurface 18 of the patch body that is in turn adapted for 
effective delivery of the anti-aging compound to the facial 
skin surface When the patch or mask is applied thereto. 

[0031] In certain detailed aspects, the invention provides a 
facial patch 10 or mask 12 or a neck skin patch or mask 146 
for prophylaxis and treatment of one or more symptoms of 
facial and/or neck skin aging (e.g., photoaging oractinic 
aging, and chronological aging), including symptoms 
selected from: 

[0032] 
[0033] b) Flaccidity and development of Wrinkles 

due to a decrease in and/or crosslinking of collagen, 
accumulation of glucosaminoglyeans (base sub 
stance) and/or solar elastosis (elastin clumping); 

[0034] c) Flattening of the retial cones, associated 
With a reduction in thickness or area betWeen the 
dermis and epidermis through Which substances are 
exchanged for healthy metabolism of the epidermis; 

a) Degeneration of the microvascular system; 

[0035] d) Restricted regenerative turnover in the epi 
dermis associated With defective horni?cation, lead 
ing to drying out of the skin, roughness of the skin, 
chapping of the skin and/or ?aking; 

[0036] e) Defective regulation of cell division (pro 
liferation) and cell maturation (differentiation) in the 
epidermis associated With cellular atypia, atrophies, 
and loss of polarity; and/or 

[0037] f) Local hyper- and hypopigmentation and/or 
abnormal pigmentation (age spots). 

[0038] The invention thus provides novel facial patches 10 
and masks 12 for use in the prevention or treatment of one 
or more symptoms of facial skin aging. The patch or mask 
body 14 is typically comprised of a ?exible, porous self 
supporting material that provides strength, comfort and 
integrity for use as a facial skin patch. The patch body is 
shaped and dimensioned to conform to a contoured skin 
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surface of the face, and the mask body is shaped and 
dimensioned to conform to a plurality of contoured skin 
surfaces of the face. In exemplary embodiments, the patch or 
mask body is formed of a Water insoluble ?ber or polymer. 
In additional aspects, the patch or mask body provides a 
substrate or reservoir for receiving and retaining an anti 
aging effective compound, Which may be formulated in a 
variety of pharmaceutical or cosmetic carriers or delivery 
vehicles, such as a polymeric delivery vehicle. The anti 
aging effective compound is applied to, admixed With, 
invested in, or otherWise provided in contact With at least the 
undersurface 18, or a portion thereof (e.g., a peripheral 
portion of the undersurface) of the ?exible patch or mask 
body, to yield sustained transdermal delivery of the anti 
aging effective compound to the facial skin area to be 
treated. 

[0039] In certain detailed embodiments of the invention, 
the ?exible patch 10 or mask 12 body 14 comprises a 
lightWeight, ?exible strip, pad or a partial or complete mask 
of biologically compatible material, for example a Woven or 
nonWoven ?ber or polymer material, such as polyester, 
cotton, cellulose, or nylon ?bers. Exemplary materials 
include porous polymeric Water insoluble nonWoven ?brous 
fabrics. The ?ber or polymer may be complexed, cross 
linked or bonded into a porous fabric or matrix, for example 
by binding of individual ?bers into a fabric using a siZing 
resin. Suitable siZing materials for bonding ?bers Within the 
patch or mask body include latex resins. 

[0040] The ?exible patch 10 or mask 12 body 14 is 
generally nonirritating to human skin. If desired, the patch or 
mask body can be coated on one or more surfaces With a 

release coating, such as a silicone release coating as 
described in Us. Pat. No. 4,696,854 Which is incorporated 
herein by reference. Asuitable release coating in this context 
is a 100% solids electron beam curable silicone such as 
Tego® (Silicone Resin Acrylates/RC-Series RC 705 and RC 
726 by Goldschmidt Chemical Corporation, HopeWell, Va). 

[0041] In exemplary embodiments of the invention, the 
?exible patch 10 or mask 12 body 14 comprises a stable, 
Water insoluble ?exible material. For example, the body may 
be constructed of a suitably thin (e.g., approximately 1 mm 
to 1 cm thick) strip, pad or sheet of nonWoven fabric formed 
from one or more selected ?bers (e.g., cellulose ?bers 
derived from Wood pulp and/or polyester ?bers). When 
?brous materials are used, the ?bers may be assembled 
loosely to form the patch or mask body and to maintain 
porosity thereof. A unifying or siZing resin may be applied 
to hold the ?bers together. The siZing resin can comprise a 
nonirritating resin such as a latex emulsion. One suitable 
resin emulsion adhesive is Hycar® 26477 (B. F. Goodrich 
Co., Brecksville, Ohio). Another suitable material for con 
struction of the patch or mask body is a nonWoven fabric 
comprising a Wetlay cellulose and polyester containing as a 
siZing resin an acrylic latex emulsion (Dexter Corporation, 
Windsor Locks, Conn.) 

[0042] Within additional embodiments of the invention, 
the ?exible patch 10 or mask 12 body 14 comprises a porous 
Woven acetate polymer cloth, sometimes knoWn as “silk 
cloth.” 

[0043] Yet another suitable material for construction of the 
?exible patch 10 or mask 12 body 14 is an open-cell plastic 
foam strip, sheet, pad, or partial or complete mask. In 
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exemplary embodiments, the patch or mask body is formed 
of a loW density polyethylene or polyvinyl acetate resin. 
Alternatively, Woven cotton cloth, or synthetic cloths such as 
nylon, polyester, polyacetate, and the like may be employed. 
When the ?exible patch or mask body is a Woven cloth, no 
sizing resin is needed. 

[0044] The ?exible patch 10 or mask 12 body 14 is 
typically pervious to air so that the patch or mask is 
non-occlusive to the skin and alloWs moisture to pass from 
the treated skin surface through the patch or mask body into 
the atmosphere. The moisture vapor transmission rate 
(MVTR) of normal facial skin under various conditions is 
typically from about 70 to about 150 g/m2/24 hr, and the 
facial patch or mask of the present invention alloWs for 
transmission of moisture vapor from the skin through the 
patch or mask body at a rate of at least from about 35 to 
about 75 g/m2/24 hr, and more typically from about 70 to 
about 150 g/m2/24 hr or greater. Conventional medication 
applying patches that employ a rubber backing or other 
occlusive construction materials adversely limit moisture 
evaporation from the skin. By contrast, When non-occlusive 
materials are employed Within the patches and masks of the 
present invention, the patch or mask Will not substantially 
interfere With moisture evaporation from the skin. This is 
important because the evaporation of moisture from the skin 
helps the skin to act in its normal capacity as a barrier to 
externally applied compounds that, if absorbed in excessive 
amounts, can produce toxic reactions or skin irritation. The 
invention thus enables the barrier function of the stratum 
corneum to be maintained While providing for effective 
delivery of the anti-aging compound(s) to the treated skin 
area(s). 
[0045] The porosity of the ?exible patch 10 or mask 12 
body 14 also provides openings, pores, and/or channels 20 
in?ltrating at least a portion of the patch or mask body 
adjacent the undersurface 18 thereof, Wherein the openings, 
pores, and/or channels are adapted for receiving and con 
trollably releasing the anti-aging effective compound(s). 
These openings, pores and/or channels provide a reservoir 
for prolonged, controlled delivery of the anti-aging effective 
compound(s) from the undersurface of the patch or mask to 
the facial skin area to be treated. The openings, pores and/or 
channels are in chemical communication With the undersur 
face of the patch or mask body. For example, the anti-aging 
effective compound can enter and/or leave the openings, 
pores and/or channels via chemical communication facili 
tated by diffusion, capillary transport, Wicking, and/or 
decompression and compression transfer. In this manner, the 
anti-aging effective compound can be initially applied, 
loaded or infused Within the openings, pores and/or channels 
of the patch or mask body and subsequently released to the 
undersurface in a controlled manner to yield ef?cient, 
optionally time-release-controlled, delivery of the anti-aging 
effective compound to the facial skin area(s) to be treated. 

[0046] Various methods and carriers are provided Within 
the invention for applying the anti-aging effective com 
pound(s) to the undersurface 18 of the patch 10 or mask 12, 
and/or for loading or infusing the anti-aging effective com 
pound(s) Within the openings, pores and/or channels 20 of 
the patch body 14. For example, application of the anti 
aging effective compound onto the undersurface of the patch 
or mask body can be achieved by simple, knoWn and 
optionally mechaniZed processes of aliquoting the anti 
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aging effective compound (optionally combined in a phar 
maceutical or cosmetic carrier or delivery vehicle) onto the 
undersurface in an appropriate (therapeutically or prophy 
lactically effective) concentration and amount to achieve an 
even distribution of the compound over the portion(s) of the 
undersurface to be coated. Alternatively, the anti-aging 
compound and optional carrier can be imbued Within at least 
a portion of a porous polymeric or ?brous patch or mask 
body (e.g., a portion of the body adjacent the undersurface, 
to a predetermined depth or thickness of the body) facilitated 
by various knoW, methods, including surface application 
coupled With diffusion, capillary transport, Wicking, and/or 
decompression absorption. In certain detailed embodiments, 
the anti-aging compound is incorporated Within at least a 
portion of the patch or mask body during its manufacture, 
for example by infusing a pressure-sensitive polymeric 
delivery vehicle containing the anti-aging effective com 
pound into a polymeric patch or mask body by controlled 
manufacture methods (as disclosed, e.g., in Us. Pat. No. 
6,096,334, incorporated herein by reference) to facilitate 
penetration of the anti-aging compound and carrier into the 
patch or mask body. 

[0047] In related aspects of the invention, the anti-aging 
effective compound is provided in a delayed release formu 
lation to provide extended, controlled release of the anti 
aging compound to yield delivery of the compound to a 
targeted facial skin area for treatment for a period of time 
effective to prevent or reverse one or more symptoms of 
facial skin aging in the subject. 

[0048] In additional aspects, the anti-aging effective com 
pounds are formulated in a polymeric delivery vehicle or 
other pharmaceutical or cosmetic carrier that alloWs pen 
etration of the anti-aging effective compound into a sub 
stantial portion of the ?exible patch or mask body. For 
example, the anti-aging effective compound may be formu 
lated and imbued, in?ltrated, or otherWise invested Within 
the patch 10 or mask 12 body 14 to penetrate from the 
undersurface 18 into openings, pores and/or channels 14 to 
at least about one-fourth or one-half of a depth or thickness 
22 of the patch or mask body. More typically the anti-aging 
effective compound is formulated and invested Within the 
patch or mask body 10 to penetrate from the undersurface 
into openings, pores and/or channels that in?ltrate at least 
about one-half, three-quarters, and up to the full depth or 
thickness of the patch body. 

[0049] In certain detailed aspects of the invention, an 
orbital facial patch 24 (FIG. 1) or orbital mask 26 (FIG. 3) 
is provided for prevention or treatment of periorbital skin 
aging. The orbital patch or mask anatomically conforms to, 
and provides for treatment or prevention of skin aging in, all 
or part of an orbital margin 30 skin area, and optionally in 
the case of a mask to one or more adjoining skin area(s). The 
orbital patch or mask comprises a ?exible patch or mask 
body 14 formed of a porous material, Wherein the patch or 
mask body is siZed and dimensioned to conform to all or part 
of an orbital marginal skin surface of the subject, and 
optionally to one or more additional facial skin area(s), such 
as a nasal skin area. An attachment means 16 is connected 
to the orbital patch or mask body for securely attaching the 
patch or mask in contact With all or part of the orbital margin 
30 (FIG. 2) of the subject. An anti-aging effective compound 
is applied to or otherWise provided in contact With an 
undersurface of the patch or mask body. The undersurface of 
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the patch or mask body is adapted for effective delivery of 
the anti-aging compound to all or part of the orbital margin 
of the subject for a period of time effective to prevent or 
alleviate symptoms of periorbital skin aging. 

[0050] Various shapes and con?gurations of orbital facial 
patches 24 and masks 26 are provided, including patches and 
masks that conform to the all or part of the orbital margin(s) 
30 of one or both eyes 32 of the subject, and optionally to 
one or more additional facial skin area(s) (see, FIGS. 1-3). 
For example, as shoWn in FIG. 1, a crescent shaped or 
lenticular supraorbital patch 34 is provided that conforms to 
a supraorbital margin 36 of the eye, generally demarcated 
above a transverse plane bisecting the eye and beloW the 
crescent-shaped eyebroW 38, optionally including all or part 
of the upper eyelid 40. Often, the skin area of the supraor 
bital margin that is covered by a supraorbital patch of the 
invention is generally a lenticular (lens-shaped) area of skin 
that excludes the most lateral and medial corners 42, 43 of 
the supraorbital margin, and the patch is correspondingly 
shaped and dimensioned, to prevent discomfort to the sub 
ject and/or creasing of the patch in these spatially con?ned 
areas prone to muscular contortion and/or skin folding. 
Orbital patches applied in this con?guration nonetheless 
effectively treat the entire supraorbital skin by providing 
effective delivery to skin areas beyond the patch margins. 

[0051] In related embodiments, an infraorbital eye patch 
44 is provided that is shaped and dimensioned to substan 
tially cover an infraorbital margin 46 skin surface surround 
ing the eye 32 beloW a horiZontal plane bisecting the eyeball, 
optionally including all or part of the loWer eyelid 48 (FIGS. 
1 and 2). As in the case of the supraorbital patch 34, the 
infraorbital marginal skin area covered by the infraorbital 
patch is often generally lenticular in shape and excludes the 
most lateral and medial corners of the infraorbital margin, 
and the patch is correspondingly lenticular shaped and 
dimensioned. 

[0052] In additional related embodiments, as exempli?ed 
in FIG. 1, a lateral orbital patch 50 is provided that is shaped 
and dimensioned to substantially cover a lateral orbital 
margin 52 of the subject—the site Where aging symptoms 
commonly referred to as “croWs feet” appear. As is also 
depicted in FIG. 1, a lateral orbital patch may be generally 
circular, ovate, or fan-shaped to substantially conform to the 
lateral orbital margin, comfortably and Without peripheral 
impingement of the patch against a coordinately applied 
supraorbital patch 34 or infraorbital patch 44. 

[0053] In further related embodiments, as exempli?ed in 
FIG. 1, a medial orbital patch 56 is provided that is shaped 
and dimensioned to substantially cover a medial orbital 
margin 58 of the subject. The medial orbital patch may also 
be generally circular, ovate, or fan-shaped to substantially 
conform to the medial orbital margin, comfortably and 
Without peripheral impingement of the patch against a 
coordinately applied supraorbital patch 34 or infraorbital 
patch 44. 

[0054] In other related embodiments, orbital patches 24 
and masks 26 are provided that substantially conform to one, 
or to a plurality of, selected portions of the orbital margin 30 
of the subject, up to and including an entire orbital marginal 
area, of one or both orbital margins of the subject. In more 
detailed aspects, the patch 24 or mask 36 may conform to 
one or more areas of the orbital margin selected from the 
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supraorbital margin 36, infraorbital margin 46, lateral orbital 
margin 52, and/or medial orbital margin 58 of one eye 32, 
or of both eyes. 

[0055] In related aspects, the orbital patch 24 or mask 26 
body 14 may comprise one or more separate or conjoined, 
contoured sections individually shaped and dimensioned to 
conform to one or more selected portions of one or both 

orbital margin(s) 30 of the subject. For example, referring to 
FIGS. 2 and 4, the orbital patch or mask may comprise one 
or more specially contoured and/or constructed drug deliv 
ery sections of the body that conform, collectively or indi 
vidually, to all or part(s) of the surface(s) of the supraorbital 
margin 34, the infraorbital margin 46, lateral orbital margin 
52, and/or medial orbital margin 58 of one or both eye(s). 
Patches constructed in this manner can cover and effectively 
deliver the anti-aging compound to any one or more of these 
portions of the orbital margin, and may comprise one, tWo, 
three, four or more sections, for example selected from a 
supraorbital section 62, infraorbital section 64, lateral orbital 
section 66 and/or medial orbital section 68. In other embodi 
ments, multiple sections of an orbital patch Will each cover 
and deliver medication to a plurality of skin portions of the 
orbital margin, for example a supraorbital section 62 and 
lateral orbital section 66, or a infraorbital section 64 and 
medial orbital section 68. 

[0056] Individual orbital patch 24 sections may be con 
joined in a single patch having a unitary body (e.g., as shoWn 
in FIGS. 4 and 5). Alternatively, the sections may be joined 
by interconnecting member(s) 60 (e.g., as shoWn in FIG. 6) 
joining one or more individual sections in an anatomically 
integrated array of sections. The interconnecting member(s) 
can be constructed of the same material as the patch sections 
that form the sectional patch body, or they may be con 
structed of a different material, such as a ?exible or elastic 
strip, tape, or ?lm. Interconnection of multiple patch sec 
tions in this manner alloWs the subject to affix one section to 
a ?rst portion of the orbital margin 30 by sectional attach 
ment means (e.g., a bioadhesive gel in contact With a 
sectional undersurface 18‘ of each section, alloWing for 
removable attachment of the sections individually to their 
respective facial skin areas for application) and then af?x a 
second section to a second portion of the orbital margin in 
an easy and positionally ?exible manner. More speci?cally, 
the attachment of the ?rst section does not strictly constrain 
positioning and attachment of the second section, because 
the interconnecting member joining the ?rst and second 
sections can be manually deformed and/or stretched to 
provide for positional ?exibility in placing and af?xing the 
second section, and so on for each successive section to be 
attached. In this manner, attachment of the sectional patch is 
facilitated, and the patch is rendered more broadly appli 
cable to different subjects having a range of anatomical 
dimensions of their orbital skin areas. In addition, ?exibility 
of the interconnecting member(s) enhances comfort of the 
patch by easing potential stress that might otherWise be 
applied on the treated skin areas by a less ?exible integration 
of the patch sections. Nonetheless, When a unitary patch 
body is provided With sectional members as described 
above, the anatomical con?guration and inherent ?exibility 
of the patch body provides for a suitable ease of anatomi 
cally direct attachment of the sections Without excessive 
discomfort. 
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[0057] As exempli?ed in FIG. 4, one illustrative sectional 
orbital patch of the invention comprises multiple drug 
delivery sections of the body selected from a supraorbital 
drug delivery section 62 an infraorbital drug delivery section 
64, a lateral drug delivery section 66, and/or a medial drug 
delivery section 68. These distinct sections may be formed 
of a separate layer and/or distinct material from the primary 
patch body 14, or they may be integrally formed as indi 
vidually contoured portions of a unitary patch body. The 
individual sections typically extend from the undersurface 
18 of the patch body as contoured ridges or protrusions, as 
shoWn in FIG. 5. In this example, the patch features 
anatomically contoured ridges or protrusions comprising a 
supraorbital drug delivery section 62 an infraorbital drug 
delivery section 64, a lateral drug delivery section 66, and a 
medial drug delivery section 68. The contoured ridges or 
protrusions provide a comfortable, anatomically contoured 
shape to the patch, for example so that the undersurface of 
the patch body in a central portion 70 of the body is raised 
aWay from the orbital marginal skin surface(s) and does not 
impinge forcefully against the eye 32 of the Wearer. In 
addition, the contoured ridges or protrusions typically serve 
an additional purpose of providing discrete drug delivery 
sections or reservoirs on, or Within, the patch body that are 
adapted for effective, site-speci?c delivery of the anti-aging 
compound to one or more designated portions of the orbital 
margin 30—leaving sensitive areas such as the eyeball and 
conjunctiva relatively free of excessive exposure to the 
medication. In relation to these and other embodiments, the 
medication may be applied to the undersurfaces 18‘ of the 
drug delivery sections or infused or otherWise invested the 
material comprising the sections, or throughout the entire 
patch or mask body. In related aspects, the orbital patches 
and masks of the invention are constructed to ensure that the 
anti-aging effective compound is delivered to selected por 
tions of the orbital margin to be treated While avoiding 
exposure of the mucus membranes of the eye and other 
sensitive tissues to the compound and other potentially 
irritating carriers and materials formulated thereWith. 

[0058] In other detailed embodiments of the invention a 
forehead patch 72 or mask 72‘ is provided that anatomically 
conforms to, and provides for treatment or prevention of 
skin aging in, all or part of a forehead skin area 74, and 
optionally in the case of a mask to one or more adjoining 

skin area(s), of a mammalian subject (see, e.g., FIG. 1). The 
forehead patch or mask also comprises a ?exible patch or 
mask body 14 formed of a porous material siZed and 
dimensioned to conform to a forehead skin surface or 
portion thereof of the subject. An attachment means is 
connected to the forehead patch or mask body for securely 
attaching the patch covering all or part of the forehead of the 
subject. An anti-aging effective compound is applied to, 
invested in, or otherWise provided in contact With an under 
surface of the forehead patch or mask body. The undersur 
face of the forehead patch or mask is similarly adapted for 
effective delivery of the anti-aging compound to a forehead 
skin surface for a period of time effective to alleviate 
symptoms of forehead skin aging. As described above for 
orbital patches 24 and masks 26, various portions of the 
forehead skin can be covered and treated by a forehead patch 
or mask, and the forehead patch or mask can be similarly 
constructed as a unitary patch or mask or to comprise 
multiple forehead patch or mask sections collectively 
arrayed and interconnected and adapted for drug delivery to 
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multiple portions of the forehead skin and/or of other facial 
skin area(s). Thus, the forehead patch or mask can comprise 
a unitary body or a plurality of sections that individually or 
collectively cover any one or more portions of the forehead 
skin. Optionally, a forehead patch or mask 72‘ can be 
provided that conforms to all or part of the forehead skin and 
to one or more adjoining skin areas, such as the temporal 114 
lateral facial skin area (see, e.g., FIG. 3). 

[0059] In additional detailed embodiments of the inven 
tion a nasal patch 80 or mask 80‘ is provided for treatment 
or prevention of nasal skin aging in a mammalian subject 
(see, e.g., FIG. 1). The nasal patch or mask anatomically 
conforms to, and provides for treatment or prevention of 
skin aging in, all or part of the nasal skin, and optionally in 
the case of a mask to one or more adjoining skin area(s). The 
nasal patch or mask similarly comprises a ?exible patch or 
mask body 14 formed of a porous material siZed and 
dimensioned to conform to a nasal skin surface or portion 
thereof (e.g., a lateral nasal margin 82) of the subject. An 
attachment means is connected to the nasal patch or mask 
body for securely attaching the patch covering the nose or in 
contact With a nasal margin of the subject. An anti-aging 
effective compound is applied to, invested in, or otherWise 
provided in contact With an undersurface of the nasal patch 
or mask body. The undersurface of the nasal patch or mask 
is similarly adapted for effective delivery of the anti-aging 
compound to a nasal skin surface for a period of time 
effective to alleviate symptoms of nasal skin aging. As 
described above for orbital patches 24 and masks 26, various 
portions of the nasal skin can be covered and treated by a 
nasal patch or mask, and the nasal patch or mask can be 
similarly constructed as a unitary patch or mask or to 
comprise multiple nasal patch or mask sections collectively 
arrayed and interconnected and adapted for drug delivery to 
multiple portions of the nasal skin and/or of other facial skin 
area(s). Thus, for example, as shoWn in FIG. 1, the nasal 
patch or mask can comprise a unitary body or a plurality of 
sections that individually or collectively cover any one or 
more portions of the nasal skin selected from skin covering 
the root 84 of the nose, the dorsum 86 of the nose, the ala 
88 of the nose, and/or the lateral margins 82 of the nose. 
Optionally, the nasal patch or mask can additionally conform 
to an adjacent skin area such as one or more portion(s) of the 
orbital margin 30, or a skin area extending laterally from the 
ala of the nose betWeen the cheek prominences of the face 
(e.g., as depicted for a nasal mask 80‘ in FIG. 1). 

[0060] In other embodiments, the invention provides a 
labial patch 90 or mask for treatment or prevention of 
perilabial skin aging in a mammalian subject. The labial 
patch or mask anatomically conforms to, and provides for 
treatment or prevention of skin aging in, all or part of the 
perilabial skin, and optionally in the case of a mask to one 
or more adjoining skin area(s). The labial or mask patch 
comprises a ?exible patch or mask body 14 formed of a 
porous material siZed and dimensioned to conform to a 
labial margin of the subject. An attachment means 16 is 
connected to the patch or mask body for securely attaching 
the patch or mask in contact With the labial margin of the 
subject. An anti-aging effective compound is provided in 
contact With an undersurface 18 of the patch or mask body. 
The undersurface is adapted for effective delivery of the 
anti-aging compound to the labial margin for a period of 
time effective to alleviate symptoms of labial skin aging. 
The patch or mask can cover and treat all of the labial margin 
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circumscribing the lips, or one or more selected portions of 
the labial margin, such as the upper labial margin 92, 
including the philtrum and philtral ridge (e.g., as provided 
by a supralabial patch 90 as shoWn in FIG. 1), or the loWer 
labial margin (e.g., as provided by a sublabial patch con 
forming to a sublabial 94 area, or a loWer facial mask 96 as 
shoWn in FIG. 1 covering combined sublabial and chin 98 
areas of the facial skin). As described above for orbital 
patches 24 and masks 26, various portions of the perilabial 
skin can be covered and treated by a labial patch or mask, 
and the labial patch or mask can be similarly constructed as 
a unitary patch or mask or to comprise multiple labial patch 
or mask sections collectively arrayed and interconnected and 
adapted for drug delivery to multiple portions of the labial 
skin and/or of other facial skin area(s). Thus, for example, as 
shoWn in FIG. 4, the labial patch or mask can comprise a 
unitary body or a plurality of sections (e.g., supralabial 100 
and sublabial 102 drug delivery sections) that individually or 
collectively conform to, and effectively deliver the anti 
aging compound to, any one or more portions of the per 
ilabial skin 

[0061] In other embodiments, the invention provides a 
variety of lateral facial patches and masks 106 that substan 
tially conform to, and effectively administer anti-aging com 
pounds to, all or part of one or more lateral facial skin areas, 
fore example lateral facial skin areas selected from a man 
dibular 110, maxillary 112, and/or temporal 114 lateral facial 
skin area. The mandibular facial skin area generally circum 
scribes the loWer jaW. The maxillary facial skin area is 
betWeen the upper and loWer jaW and generally corresponds 
to the cheek area. The temporal facial skin area is betWeen 
the upper jaW and hairline lateral to the orbital margin 30, 
and generally corresponds to the temple area. The various 
lateral facial patches and masks of the invention individually 
comprise a ?exible patch or mask body 14 formed of a 
porous material siZed and dimensioned to conform to a 
lateral facial skin area of the subject. An attachment means 
16 is connected to the patch or mask body for securely 
attaching the patch or mask in contact With a lateral facial 
skin surface of the subject. An anti-aging effective com 
pound is provided in contact With an undersurface 18 of the 
patch or mask body. The undersurface is adapted for effec 
tive delivery of the anti-aging compound to one or more 
lateral facial skin area(s) for a period of time effective to 
alleviate symptoms of lateral facial skin aging. The patch or 
mask can cover and treat all or part of one lateral facial skin, 
or all or part of multiple lateral facial skin areas. As 
described above for orbital patches 24 and masks 26, various 
portions of one or more lateral facial skin areas can be 
covered and treated by a lateral facial patch or mask. The 
lateral facial patch or mask can likeWise be constructed as a 
unitary patch or mask or to comprise multiple lateral facial 
patch or mask sections collectively arrayed and intercon 
nected and adapted for drug delivery to multiple portions of 
a single lateral facial skin area, of multiple facial skin areas, 
and/or of other facial skin area(s). Thus, as illustrated in 
FIG. 1, a lateral facial patch or mask 106 can comprise a 
unitary body or a plurality of sections that are collectively or 
individually siZed and dimensioned to conform to one or 
more lateral facial skin areas selected from mandibular 110, 
maxillary 112, and/or temporal 114 lateral facial skin areas, 
and to effectively deliver the anti-aging compound thereto. 
For example, in the embodiment of the invention shoWn in 
FIG. 1, a lateral facial mask 106 is provided Which com 
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prises a tempero-maxillary-mandibular mask conforming to 
multiple lateral facial skin areas (covering all or portions of 
the temporal, maxillary, and mandibular facial skin areas) to 
treat or prevent skin aging in these areas. 

[0062] In further detailed embodiments of the invention, 
facial masks 12 are provided that cover and deliver an 
anti-aging effective compound to a plurality of facial skin 
areas (see, e.g., FIGS. 1 and 3). Various con?gurations of 
facial masks are contemplated that anatomically conform to 
multiple facial skin areas. For example, masks of the inven 
tion may conform to any tWo or more facial skin areas 
selected from: i) an orbital marginal area 30 (each (left and 
right) collectively including the supraorbital margin 36, 
infraorbital margin 46, lateral orbital margin 52, and medial 
orbital margin 58); ii) a nasal skin surface area (collectively 
including the nasal root 84, dorsum 86, ala 88 and lateral 
nasal margins 82); iii) a perilabial skin surface area (collec 
tively including upper labial margin 92 and sublabial margin 
94); iv) a forehead skin area 74; v) a chin skin area 98; vi) 
a madibular lateral facial skin area 110; vii) a maxillary 
lateral facial skin area 112; and viii) a temporal lateral facial 
skin area 114; and up to substantially the entire facial skin 
surface. As in the case of facial patches 10, the areas of facial 
skin to Which the facial masks of the invention are directly 
attached (e.g., by adhesive contact With the skin) typically 
exclude sensitive tissues such as mucous membranes of the 
eyes, nose and mouth and are generally siZed and dimen 
sioned so as not to make adhesive contact With unshaven, 
hirsute facial skin areas such as the eyebroWs. For example, 
this can be achieved by including cut-outs or openings 120 
in the patch or mask that are siZed and dimensioned to leave 
uncovered one or more sensitive or hirsute areas, for 

example the mouth, eyes, nares, eyebroWs, and sideburns. 
Alternatively, the patch or mask may include speci?c attach 
ment sections that form adhesive and chemical contacts With 
only selected portions of the facial skin and leave sensitive 
areas unaffected by adhesive materials and chemicals 
(including the anti-aging compound and any carriers and 
other potentially toxic or irritating agents formulated there 
With). These speci?c attachment sections typically corre 
spond to the discrete drug delivery sections of the patch or 
mask, as described above. For example, an orbital patch 24 
or mask 26 may comprise speci?c, drug delivery and attach 
ment sections selected from supraorbital 62, infraorbital 64, 
lateral orbital 66, and medial orbital 68 sections (FIG. 4). A 
labial patch 90 or mask can comprise speci?c, drug delivery 
and attachment sections selected from supralabial 100 and 
infralabial 102 sections. These sections Will generally pro 
vide for anatomically conforming drug delivery contacts 
With the target skin can, and may also be modi?ed (e.g., by 
coating each section With a biologically compatible adhesive 
such as a hydrogel) to provide sectional attachment means. 

[0063] Exemplary facial masks 12 of the invention cover 
multiple facial skin areas in a manner that alloWs a reason 
able range of movement betWeen different muscular facial 
areas. For example, a loWer facial mask 96 is depicted in 
FIG. 1 that conforms to part of the mandibular 110 facial 
skin area, and further conforms to the chin 98 and sublabial 
94 skin areas. This con?guration of the facial mask provides 
for freedom of movement betWeen the loWer, mandibular 
and upper-medial maxillary portions of the face, as occurs 
during normal facial movements such as yaWning and 
mastication. In another con?guration, a lateral facial mask 
106 is siZed and dimensioned to conform to multiple lateral 
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facial skin areas, for example to cover all or part of the 
mandibular 110, maxillary 112, and/or temporal 114 lateral 
facial skin areas (see, e.g., FIG. 1) to alloW substantially 
unrestricted facial movements. In yet another embodiment, 
a facial mask is provided that conforms to both orbital 
margins to effectively deliver the anti-aging compound 
thereto, for example as provided by the orbital mask 26 
depicted in FIG. 3, that optionally also covers one or more 
nasal skin area(s). A more discrete orbital mask is achieved 
by connecting tWo orbital patches 24 With a nasal bridging 
element 130 (e.g., an elastic connecting strip) (see, e.g., 
FIGS. 4 and 7). 

[0064] As noted above, the facial masks 12 of the inven 
tion can be siZed and dimensioned to cover and deliver an 
anti-aging effective compound to any selected plurality of 
facial skin areas. Thus, a mask of the invention may be 
shaped and siZed to conform to any combination of the facial 
areas disclosed herein, including any combination of one or 
more: i) orbital marginal area(s) ii) nasal skin area; iii) 
perilabial skin surface area; iv) forehead skin area; v) chin 
skin area; vi) madibular lateral facial skin area; vii) maxil 
lary lateral facial skin area; and viii) temporal lateral facial 
skin area. Aspecially con?gured mask to conform to or treat 
any combination of these areas can be constructed based on 
generally knoWn facial anatomical characteristics in accor 
dance With the teachings herein. Partial facial masks can 
cover any tWo, three, for or more discrete facial skin areas, 
for example a facial mask that conforms to all or portions of 
both orbital margins (see, e.g., FIGS. 3 and 4), to all or 
portions of both orbital margins and a nasal skin area (see, 
e.g., FIG. 3), to all or portions of the forehead and temporal 
skin areas (see, e.g., FIG. 3), to all or portions of the 
temporal, maxillary, and mandibular facial skin areas (see, 
e.g., FIGS. 1 and 3); or to perilabial and chin skin areas 
(see, e.g., FIG. 1). More extensive facial masks are also 
contemplated, such as a loWer facial mask 140 (see, e.g., 
FIG. 4) that conforms to three or more loWer facial skin 
areas (e.g., to three or more of the perilabial, chin, man 
dibular, maxillary, and temporal skin areas). Full facial 
masks are also provided that substantially conform to all 
facial skin areas. 

[0065] In yet additional embodiments of the invention, a 
neck skin patch or mask 146 is provided that is siZed and 
dimensioned to conform to one or more skin surface area(s) 
of the neck, for example covering one or more sides 150 of 
the neck, throat skin area 152, back of neck skin area 154, 
and/or joWl skin area 156 of the neck under the chin 98 of 
the subject--and optionally to one or more of the facial skin 
areas described above (see, e.g., FIGS. 1 and 4). The neck 
patch or mask comprises a ?exible patch or mask body 14 
formed of a porous material. An attachment means 16 is 
connected to the patch or mask body for securely attaching 
the patch or mask in contact With the neck skin surface 
area(s). An anti-aging effective compound is provided in 
contact With an undersurface of the patch or mask body. The 
undersurface is adapted for effective delivery of the ante 
aging compound to the skin area(s) of the neck for a period 
of time effective to alleviate symptoms of neck skin aging. 
Neck skin patches of the invention cover all or part of a 
speci?c neck skin surface area (e.g., all or part of the joWl, 
or throat, area). Neck skin masks of the invention cover a 
plurality of speci?c neck skin surface area(s) (e.g., all or part 
of the joWl and throat, or of the joWl, throat and sides of the 
neck, etc.), and up to the entire skin surface of the neck. 
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[0066] Anti-Aging Effective Compounds 

[0067] The anti-aging effective compounds of the instant 
invention may comprise a single compound or a mixture of 
compounds that are individually or collectively effective to 
treat or prevent one or more symptoms of facial aging When 
the compound or mixture is delivered by a facial patch 10 or 
mask 12 applied for an effective period to effectuate delivery 
and action of the anti-aging compound(s) to a facial skin 
area. In alternative embodiments, multiple anti-aging effec 
tive compounds are coordinately delivered to the facial skin 
area, Wherein at least one of the anti-aging effective com 
pounds is administered by application of the patch or mask 
(e.g., With the compound(s) applied to the patch or mask 
undersurface or invested in the patch body 14), and a second 
or multiple additional anti-aging effective compounds is/are 
co-administered before or after patch application (e.g., by 
topical application before or after the patch or mask is 
applied). Thus, in certain embodiments, a ?rst anti-aging 
compound is administered to the facial skin area to be 
treated by topical application, for example of an anti-aging 
compound formulated in a paste, cream or gel. Subse 
quently, a second anti-aging compound is administered that 
is applied to the undersurface of a patch or mask or invested 
in the body of the patch or mask. In related embodiments, a 
?rst anti-aging compound is administered to the facial skin 
area to be treated via application of a patch or mask, and a 
second anti-aging compound is administered after removal 
of the patch or mask to the same facial skin area by topical 
application. 

[0068] Anti-aging compounds that are useful Within the 
methods and devices of the invention include a range of 
compounds that possess antioxidant activity. Multiple anti 
oxidants and other knoWn anti-aging compounds may be 
employed Within the invention to provide additive or syn 
ergistic anti-aging results, yielding enhanced therapeutic 
and/or age-preventative effects. Antioxidant compounds that 
can be applied With the patches 10 and masks 12 of the 
invention, or coordinately administered thereWith, include, 
but are not limited to, various non-enymatic antioxidants 
such as vitamins (for example, vitamin A(retinol palmitate), 
B6, C, D, D3 (cholecalciferol), and E (tocopherol acetate). 
Also useful are ?avones, ?avonoids, imidaZoles, melatonin, 
alpha-hydroxycarboxylic acids (for example malic acid, 
glycolic acid, gluconic acid, salicylic acid and derivatives 
thereof), ubiquinones (e.g., CoQ10-CoQ15), glutathione, 
alpha-lipoic acid/DHLA, amino acids, proanthocyanadins, 
and various enZyme antioxidants such as glutathione per 
oxidase, catalase and superoxide dismutase. Any one or 
more of these anti aging effective compounds can be admin 
istered simultaneously or coordinately With application of a 
patch or mask of the invention, optionally formulated in a 
carrier or delivery vehicle in a Weight percentage of the 
active compound in the formulation ranging from: 0.01 to 
50%; 0.05 to 25%; 0.1 to 10%; 0.5 to 5%; or approximately 
0.3%. 

[0069] Within certain embodiments of the invention, one 
or more anti-aging effective ubiquinones or plastiquinones 
are applied With the patch 10 or mask 12 of the invention to 
alleviate one or more symptoms of facial or neck skin aging. 
Also useful Within these methods and devices are pharma 
ceutically acceptable, active salts and derivatives of 
ubiquinones and plastoquinones. 
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[0070] Ubiquinones function as electron transfer agents in 
biological, mitochondrial oxidation and thus play an impor 
tant role in the energy metabolism of animal cells. Plasto 
quinones are analogous compounds from the plant kingdom 
that play a role in photosynthesis in the chloroplasts of plant 
cells. Plastoquinones differ from ubiquinones in three sub 
stituents on the quinone ring, Wherein tWo methoxy groups 
in the ubiquinones are replaced by methyl groups and one 
methyl group is replaced by a hydrogen atom in correspond 
ing plastoquinone structures. 

[0071] Ubiquinones have been reported as antioxidants 
that protect oxidation-sensitive substances against degrada 
tion induced by oxygen free radicals. These compounds, 
(also referred to as coenZymes Qn) include a group of 
substances that have n isoprene units bonded in the form of 
a chain on their quinone ring (Qo-Qlo) The number of 
isoprene units in the side chain of ubiquinones is designated 
by n variable in the common nomenclature term “coenZymes 
Q-n”, Wherein n is an integer. Among the useful ubiquinones 
for treating facial and neck skin aging Within the methods 
and devices of the invention are ubiquinones or coenZymes 
Q-n, Wherein n=from 0-12. The invention thus contemplates 
use of the quinone parent substance of ubiquinone Without 
isoprene substituents. Often the selected anti-aging effective 
compound(s) comprise(s) one or more ubiquinones Wherein 
n=from 1-12, and commonly Wherein n=from 6 to 10. A 
siZable genus of useful ubiquinones are available for use 
Within the invention and knoWn in the art, as disclosed for 
example in “Rompp Chemie Lexikon”[Rompp’s Chemical 
Dictionary], Georg Thieme Verlag Stuttgart, N.Y., 9th Edi 
tion, pages 4784-4785, and in The Merck Index, 11th 
Edition, Merck & Co., Inc. RahWay, NY, USA, Abstr. 9751 
(1989) (each incorporated herein by reference). Exemplary 
ubiquinones for use Within the invention include coenZyme 
Q-6, Q-9 or Q-10. Other examples of useful ubiquinones or 
derivatives thereof are alkylubicuinones, in particular 
6-alkylubiquinones With preferably C1-C12-alkyl radicals. 
Within certain exemplary embodiments of the invention one 
or more decylubiquinone(s), for example 6-decylu 
biquinone, or 2,3-dimethoxy-5-methyl-6-decyl-1,4-benZo 
quinone, is/are selected as the anti-aging effective com 
pound(s). 
[0072] The plastoquinones are closely related to the 
ubiquinones in structure and are similarly referred to as 
isoprenoid quinines. They likeWise carry a side chain of 
isoprene units on the quinone ring (see, e.g., “Rompp 
Chemie Lexikon”[Rompp’s Chemical Dictionary], Georg 
Thieme Verlag, Stuttgart, N.Y., 9th Edition, page 3477, 
incorporated herein by reference). Plastoquinones for use 
Within the invention Will typically possess from 0-12, often 
from 1-10, and commonly from 6 to 10, isoprene units in the 
side chain. Further examples of plastoquinones according to 
the invention or derivatives thereof are alkyl-plastoquinones 
With preferably C1-C12-alkyl radicals. Within certain exem 
plary embodiments of the invention one or more decylplas 
toquinone(s), for example 5- or 6-decylplastoquinone, or 
2,3-dimethyl-5-decyl-1,4-benZoquinone, is/are selected as 
the anti-aging effective compound(s). 

[0073] Within more detailed embodiments of the inven 
tion, one or more uqiquinone(s) and/or plastoquinone(s) 
selected from coenZyme Q-10, coenZyme Q-9, coenZyme 
Q-8, coenZyme Q-7, coenZyme Q-6, PQ-10 (i.e., plasto 
quinone With 10 isoprene units), PQ-9, PQ-8, PQ-7, and/or 
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PQ-6 is/are selected as the anti-aging effective compound(s). 
The one or more ubiquinones or plastoquinones thus 
selected (e.g., coenZyme Q-10) is/are applied to, or other 
Wise invested in or provided in contact With, at least the 
undersurface 18 of the patch or mask body 14 for effective, 
controlled delivery of the active agent(s) to a facial or neck 
skin area. Alternatively, one or more ubiquinone(s) and/or 
plastoquinone(s) may be coordinately topically applied 
before or after application of a ?rst anti-aging effective 
compound applied by a facial or neck patch 10 or mask 12 
of the invention. 

[0074] In more detailed aspects, the anti-aging compound 
delivered by the facial patch 10 or mask 12 or neck patch or 
mask 146 of the invention is effective, alone or in combi 
nation With additional, co-formulated or coordinately 
administered, anti-aging compound(s) and/or other biologi 
cally active skin treatment agent(s), for prophylaxis and/or 
treatment of one or more symptoms of facial skin aging 
(e.g., photoaging or actinic aging, and chronological aging). 
Each of the facial and neck patches and masks of the 
invention operates to deliver an effective amount of one or 
more anti-aging compound(s) over an effective time period 
of application of the patch or mask to substantially reduce or 
prevent one or more symptoms of facial and/or neck skin 
aging in the facial and/or neck skin area(s) to Which the 
patch or mask is applied, Wherein exemplary symptoms are 
selected from: 

[0075] 
[0076] b) Flaccidity and development of Wrinkles 

due to a decrease in and/or crosslinking of collagen, 
accumulation of glucosaminoglycans (base sub 
stance) and/or solar elastosis (elastin clumping); 

[0077] c) Flattening of the retial cones, associated 
With a reduction in thickness or area betWeen the 
dermis and epidermis through Which substances are 
exchanged for healthy metabolism of the epidermis; 

a) Degeneration of the microvascular system; 

[0078] d) Restricted regenerative turnover in the epi 
dermis associated With defective horni?cation, lead 
ing to drying out of the skin, roughness of the skin, 
chapping of the skin and/or ?aking; 

[0079] e) Defective regulation of cell division (pro 
liferation) and cell maturation (differentiation) in the 
epidermis associated With cellular atypia, atrophies, 
and loss of polarity; and/or 

[0080] f) Local hyper- and hypopigmentation and/or 
abnormal pigmentation (age spots). 

[0081] For example, folloWing single or repeated applica 
tion(s) of a facial patch 10 or mask 12 of the invention, 
substantial reduction or prevention of facial skin aging is 
achieved as marked by at least a 20% reduction, more 
typically a 30% reducion, often a 40-50% reduction, and as 
much as a 75%, 85%, 90%, 95%, or greater, reduction in one 
or more of the foregoing symptoms of facial skin aging. To 
demonstrate this ef?cacy, various morphologic and/or physi 
ologic indices associated With the foregoing aging symp 
toms are routinely measured in suitable test and control 
subjects in accordance With knoWn procedures for assaying 
the ef?cacy of anti-aging methods and formulations. A 
measureable reduction of these indices correlated With aging 
in test subject skin areas to Which a facial patch or mask of 
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the invention is applied (e.g., as compared to values mea 
sured for control subjects in Which a placebo patch or mask 
lacking the anti-aging effective compound is applied) Will 
demonstrate the substantial reduction or prevention of the 
facial skin aging symtom(s) as de?ned above. This unprec 
edented ef?cacy can be demonstrated by a range of knoWn 
morphological assays and physiological assays for measur 
ing, in comparable test and control subjects, such skin aging 
characteristics as: 

[0082] a) Morphological and/or physiological indices 
correlating With degeneration of the microvascular 
system; 

[0083] b) Morphological and/or physiological indi 
ces correlating With ?accidity and development of 
Wrinkles (including, but not limited to, crosslinking 
of collagen, accumulation of glucosaminoglycans, 
and/or elastin clumping); 

[0084] c) Morphological and/or physiological indices 
correlating With ?attening of the retial cones (includ 
ing, but not limited to, reduction in thickness or area 
betWeen the dermis and epidermis); 

[0085] d) Morphological and/or physiological indi 
ces correlating With restricted regenerative turnover 
in the epidermis (including, but not limited to, drying 
out of the skin, roughness of the skin, chapping of the 
skin and/or ?aking); 

[0086] e) Morphological and/or physiological indices 
correlating With defective regulation of cell division 
and/or maturation in the epidermis (including, but 
not limited to, cellular atypia, atrophies, and loss of 
polarity); and/or 

[0087] f) Morphological and/or physiological indices 
correlating With local hyper- and hypopigmentation 
and/or abnormal pigmentation of the subject skin 
area(s). 

[0088] Numerous suitable assays are contemplated for 
measuring these indices and demonstrating the ef?cacy of 
the facial patches 10 and masks 12 and neck skin patches 
and masks 146 of the invention. Suitable assays are Well 
knoWn and routinely practiced in the art, as supplemented by 
the teachings herein. With the application of these combined 
teachings, it can be readily demonstrated that a single or 
repeat application of a facial or neck patch or mask of the 
invention substantially reduces or prevents one or more of 
the foregoing morphological and/or physiological indices 
correlating With corresponding symptom(s) of facial and/or 
neck skin aging at least 20%, more typically at least 30%, 
often at least 40-50%, and as much as a 75%, 85%, 90%, 
95%, or greater, compared With the corresponding value of 
the same morphological and/or physiological indices mea 
sured in an acceptable control model or system. Often, 
achievement of these desired results requires prolonged 
application of the patch or mask of the invention, for at least 
a single application period of 2-4 hours, more typically at 
least 4 hours, often for 4-8 hours, and commonly for at least 
8 hours. 

[0089] To render the patch or mask functional for contin 
ued delivery of the anti-aging effective compound for these 
prolonged therapy periods, the anti-aging compound is 
formulated, and/or the patch or mask body is constructed, so 
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as to facilitate controlled, prolonged release of the anti-aging 
effective compound for an effective delivery period of 2-4 
hours, more typically at least 4 hours, often for 4-8 hours, 
and commonly for at least 8 hours. Many of the patches and 
masks provided herein are operable for prolonged delivery 
of an overnight formulation of an anti-aging effective com 
pound, thereby achieving prolonged delivery of the active 
agent With continuous anti-aging ef?cacy for periods of 7 
hours or more, up to 12 hours and even all day (16-24 hours), 
Without unacceptable adverse side effects such as eXcessive 
skin irritation, dehydration, occlusion hydration (pruning), 
and the like. 

[0090] This prolonged, controlled release capacity of the 
facial and neck patches and masks of the invention can be 
routinely demonstrated by knoWn in vitro and in vivo assays, 
for eXample assays as described beloW that measure skin 
concentration and residence time for an anti-aging com 
pound. In certain embodiments, continued or “time-release” 
delivery is achieved at a substantially consistent rate of 
delivery for the duration of the time release period for Which 
the patch or mask is applied to the skin, Wherein the 
concentration of the anti-aging compound(s) at the skin 
surface remains substantially equivalent at an initial time 
point (e.g., one-half hour) after application of the patch or 
mask and at subsequent time points (e.g., 2, 4, 6, 8 hours). 
HoWever, in other embodiments the rate of delivery declines 
after an initial time point, but the patch or mask still delivers 
an anti-aging effective concentration of the anti-aging com 
pound(s) throughout the duration of the speci?ed time 
release period. 

[0091] Polymeric Delivery Vehicles and Methods 

[0092] Within certain aspects of the invention, the anti 
aging effective compound(s), and, optionally, other biologi 
cally active agent(s) and/or delivery-enhancing agents as 
described herein, are incorporated Within a biologically 
compatible carrier or delivery vehicle, such as a polymeric 
carrier or delivery vehicle. In exemplary embodiments, the 
carrier delivery vehicle comprises a polymer that is non 
toXic and nonirritating to the skin folloWing prolonged 
exposure thereto and is otherWise biologically compatible 
for the uses disclosed herein. The polymeric carrier or 
delivery vehicle functions as a carrier or base for the 
anti-aging effective compound(s) and facilitates loading or 
containment of the anti-aging compound onto the patch 10 
or mask 12 undersurface 18 or Within all or a portion of the 
porous patch or mask body 14. In addition, the delivery 
vehicle Will optionally serve as a controlled delivery vehicle 
to facilitate time-release delivery of the anti-aging com 
pound(s) to the facial or neck skin area(s) to be treated. 

[0093] Useful polymeric carriers Within the methods and 
devices of the invention include polymeric poWders, gels, 
pastes, matrices and microparticulate delivery vehicles, 
among other polymer forms. The polymer can be of plant, 
animal, or synthetic origin. Often the polymer is crosslinked. 
Additionally, in these polymeric delivery systems the anti 
aging effective compound(s) can be functionaliZed in a 
manner Where it can be covalently bound to the polymer for 
enhanced loading, retention, stability delivery and/or bio 
availability of the active compound(s). In other embodi 
ments, the polymer is chemically modi?ed With an inhibitor 
of enZymes or other agents that may degrade or inactivate 
the anti-aging effective compound(s) or other biologically 
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active or delivery enhancing agent(s). In certain formula 
tions, the polymer is a partially or completely Water 
insoluble but Water sWellable polymer, e.g, a hydrogel. 
Polymers useful in this aspect of the invention are desirably 
Water interactive and/or hydrophilic in nature to absorb 
signi?cant quantities of Water, and they often form hydro 
gels When placed in contact With Water or aqueous media for 
a period of time suf?cient to reach equilibrium With Water. 
In more detailed embodiments, the polymer is a hydrogel 
Which, When placed in contact With excess Water, absorbs at 
least tWo times its Weight of Water at equilibrium When 
exposed to Water at room temperature (see, e.g., US. Pat. 
No. 6,004,583, incorporated herein by reference). 

[0094] Drug delivery systems based on biodegradable 
polymers are particularly useful Within the methods and 
devices of the invention because such systems are typically 
broken doWn either by hydrolysis or by enZymatic reaction 
into non-toxic molecules. These delivery vehicles can there 
fore be employed effectively in conjunction With a facial or 
neck patch or mask of the invention for long-term release of 
anti-aging effective compounds. The rate of degradation of 
biodegradable polymers in this regard can be controlled by 
manipulating the composition of the biodegradable polymer 
matrix. Exemplary biodegradable polymers for use Within 
the invention include, but are not limited to, poly(glycolic 
acid) (PGA), poly-(lactic acid) (PLA), and poly(D,L-lactic 
co-glycolic acid) (PLGA), each of Which produces degra 
dation products having loW toxicity and excellent biocom 
patibility (Mehta et al, J. Control. Rel. 29:375-384, 1994, 
incorporated herein by reference). 
[0095] For prolonging the biological activity of anti-aging 
effective compounds and other biologically active and deliv 
ery-enhancing agents Within the invention, the subject com 
pounds and agents may be incorporated into a polymeric 
matrix, e.g., a polyorthoester, polyanhydride, or polyester 
matrix, to yield sustained activity and release of the subject 
compounds and agents (e.g., as determined by the degrada 
tion of the polymer matrix). Exemplary polymeric matrices 
are described and characteriZed in, e.g., Heller, Formulation 
and Delivery ofProteins and Peptides, pp. 292-305, Cleland 
et al., Eds., ACS Symposium Series 567, Washington DC, 
1994; Tabata et al., Pharm. Res. 10:487-496, 1993; and 
Cohen et al., Pharm. Res. 8:713-720, 1991 (each incorpo 
rated herein by reference). Useful polymeric matrices for 
carrying and delivering anti-aging effective compounds may 
be applied to, or incorporated Within, the patch 10 or mask 
12 body 14 during or after construction of the patch or mask 
body, and they may in other embodiments form a primary or 
sole constituent of the patch or mask body. 

[0096] In additional aspects of the invention, polymeric 
carriers and delivery vehicles are provided for use Within the 
invention that include derivatives and chemically or physi 
cally modi?ed versions of the foregoing types of polymers, 
in addition to other naturally occurring or synthetic poly 
mers, gums, resins, and other agents. Also contemplated for 
use Within the invention are blends of these materials With 
each other, and With other polymers, so long as the alter 
ations, modi?cations or blending do not adversely affect the 
desired properties, such as Water absorption, hydrogel for 
mation, and/or chemical stability for useful application. In 
more detailed aspects of the invention, polymers such as 
nylon, acrylan and other normally hydrophobic synthetic 
polymers may be modi?ed by reaction to gain an additional 
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useful function of Water sWellability and/or an ability to 
form stable gels in aqueous media. 

[0097] Suitable polymers for use Within the invention 
should generally be stable alone and in combination With the 
selected anti-aging effective compound(s) (e.g., CoenZyme 
Q10) and optional additional biologically active agent(s) 
and/or delivery-enhancing agent(s). Often, the polymers Will 
form stable hydrogels in a range of pH conditions from 
about pH 1 to about pH 10. More typically, they are stable 
and form polymers under pH conditions ranging from about 
3 to 9, Without additional protective coatings. HoWever, 
desired stability properties may be adapted to physiological 
parameters characteristic of the targeted site of delivery 
(e.g., a surface or basal layer of the facial or neck epidermis). 
Therefore, in certain formulations higher or loWer stabilities 
at a particular pH and in a selected chemical or biological 
environment Will be more desirable. 

[0098] Within additional embodiments of the invention, 
the anti-aging effective compound(s) is/are formulated With 
one or more absorption-promoting polymers that enhance 
absorption of the anti-aging compound(s) from the patch 
undersurface 18 or body 14 into or across the facial or neck 
skin (e.g., to the basal cell layer of the facial epidermis). 
These absorption-promoting polymers may include any 
polymer that enhances facial skin absorption, for example 
homo- and copolymers based on various combinations of the 
folloWing vinyl monomers: acrylic and methacrylic acids, 
acrylamide, methacrylamide, hydroxyethylacrylate or meth 
acrylate, vinylpyrrolidones, as Well as polyvinylalcohol and 
its co- and terpolymers, polyvinylacetate, its co- and ter 
polymers With the above listed monomers and 2-acrylamido 
2-methyl-propanesulfonic acid (AMPS®). Particularly use 
ful are copolymers of the above listed monomers With 
copolymeriZable functional monomers such as acryl or 
methacryl amide acrylate or methacrylate esters Where the 
ester groups are derived from straight or branched chain 
alkyl, aryl having up to four aromatic rings Which may 
contain alkyl substituents of 1 to 6 carbons; steroidal, 
sulfates, phosphates or cationic monomers such as N,N 
dimethylaminoalkyl(meth)acrylamide, dimethylaminoalky 
l(meth)acrylate, (meth)acryloxyalkyltrimethylammonium 
chloride, (meth)acryloxyalkyldimethylbenZyl ammonium 
chloride. 

[0099] Additional absorption-promoting polymers for use 
Within the invention are those classi?ed as dextrans, dex 
trins, and from the class of materials classi?ed as natural 
gums and resins, or from the class of natural polymers such 
as processed collagen, chitin, chitosan, pullalan, Zooglan, 
alginates and modi?ed alginates such as “Kelcoloid” (a 
polypropylene glycol modi?ed alginate) gellan gums such as 
“Kelocogel”, Xanathan gums such as “Keltrol”, estastin, 
alpha hydroxy butyrate and its copolymers, hyaluronic acid 
and its derivatives, polylactic and glycolic acids. 

[0100] Yet another useful class of polymers applicable 
Within the instant invention are ole?nically-unsaturated car 
boxylic acids containing at least one activated carbon-to 
carbon ole?nic double bond, and at least one carboxyl 
group; that is, an acid or functional group readily converted 
to an acid containing an ole?nic double bond Which readily 
functions in polymeriZation because of its presence in the 
monomer molecule, either in the alpha-beta position With 
respect to a carboxyl group, or as part of a terminal meth 
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ylene grouping. Ole?nically-unsaturated acids of this class 
include such materials as the acrylic acids typi?ed by acrylic 
acid itself, alpha-cyano acrylic acid, beta methylacrylic acid 
(crotonic acid), alpha-phenyl acrylic acid, beta-acryloxy 
propionic acid, cinnamic acid, p-chloro cinnamic acid, 
1-carboxy-4-phenyl butadiene-1,3, itaconic acid, citraconic 
acid, mesaconic acid, glutaconic acid, aconitic acid, maleic 
acid, fumaric acid, and tricarboxy ethylene. As used herein, 
the term “carboxylic acid” includes the polycarboxylic acids 
and those acid anhydrides, such as maleic anhydride, 
Wherein the anhydride group is formed by the elimination of 
one molecule of Water from tWo carboxyl groups located on 
the same carboxylic acid molecule. 

[0101] Representative acrylates useful as delivery vehicles 
and/or absorption-promoting agents Within the invention 
include methyl acrylate, ethyl acrylate, propyl acrylate, 
isopropyl acrylate, butyl acrylate, isobutyl acrylate, methyl 
methacrylate, methyl ethacrylate, ethyl methacrylate, octyl 
acrylate, heptyl acrylate, octyl methacrylate, isopropyl 
methacrylate, 2-ethylhexyl methacrylate, nonyl acrylate, 
hexyl acrylate, n-hexyl methacrylate, and the like. Higher 
alkyl acrylic esters are decyl acrylate, isodecyl methacrylate, 
lauryl acrylate, stearyl acrylate, behenyl acrylate and mel 
issyl acrylate and methacrylate versions thereof. Mixtures of 
tWo or three or more long chain acrylic esters may be 
successfully polymeriZed With one of the carboxylic mono 
mers. Other comonomers include ole?ns, including alpha 
ole?ns, vinyl ethers, vinyl esters, and mixtures thereof. 

[0102] Other vinylidene monomers may also be used as 
delivery vehicles and/or absorption-promoting agents Within 
the methods and compositions of the invention, including 
the acrylic nitriles. Useful alpha, beta-ole?nically unsatur 
ated nitriles are preferably monoole?nically unsaturated 
nitriles having from 3 to 10 carbon atoms such as acryloni 
trile, methacrylonitrile, and the like. Most preferred are 
acrylonitrile and methacrylonitrile. Acrylic amides contain 
ing from 3 to 35 carbon atoms including monoole?nically 
unsaturated amides also may be used. Representative amides 
include acrylamide, methacrylamide, N-t-butyl acrylamide, 
N-cyclohexyl acrylamide, higher alkyl amides, Where the 
alkyl group on the nitrogen contains from 8 to 32 carbon 
atoms, acrylic amides including N-alkylol amides of alpha, 
beta-ole?nically unsaturated carboxylic acids including 
those having from 4 to 10 carbon atoms such as N-methylol 
acrylamide, N-propanol acrylamide, N-methylol methacry 
lamide, N-methylol maleimide, N-methylol maleamic acid 
esters, N-methylol-p-vinyl benZamide, and the like. 

[0103] Yet additional useful delivery vehicles and/or 
absorption-promoting materials are alpha-ole?ns containing 
from 2 to 18 carbon atoms, more preferably from 2 to 8 
carbon atoms; dienes containing from 4 to 10 carbon atoms; 
vinyl esters and allyl esters such as vinyl acetate; vinyl 
aromatics such as styrene, methyl styrene and chlorostyrene; 
vinyl and allyl ethers and ketones such as vinyl methyl ether 
and methyl vinyl ketone; chloroacrylates; cyanoalkyl acry 
lates such as alpha-cyanomethyl acrylate, and the alpha-, 
beta-, and gamma-cyanopropyl acrylates; alkoxyacrylates 
such as methoxy ethyl acrylate; haloacrylates as chloroethyl 
acrylate; vinyl halides and vinyl chloride, vinylidene chlo 
ride and the like; divinyls, diacrylates and other polyfunc 
tional monomers such as divinyl ether, diethylene glycol 
diacrylate, ethylene glycol dimethacrylate, methylene-bis 
acrylamide, allylpentaerythritol, and the like; and bis (beta 
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haloalkyl) alkenyl phosphonates such as bis(beta-chloroet 
hyl) vinyl phosphonate and the like as are knoWn to those 
skilled in the art. Copolymers Wherein the carboxy contain 
ing monomer is a minor constituent, and the other vinylidene 
monomers present as major components are readily prepared 
in accordance With the teachings knoWn in the art and further 
described herein. 

[0104] In more detailed aspects of the invention, topical 
delivery of the anti-aging effective compound is enhanced 
by retaining the anti-aging effective compound(s) (e.g., 
CoenZyme Q10) and, optionally, other biologically active 
and/or delivery enhancing agents, in a sloW-release or enZy 
matically or physiologically protective carrier or vehicle, for 
example a hydrogel that shields the active agent from the 
action of the degradative enZymes. In certain embodiments, 
the anti-aging effective compound is bound by chemical 
means to the carrier or vehicle, to Which may also be 
admixed or bound additional agents such as enZyme inhibi 
tors, etc. The anti-aging effective compound may alternately 
be immobiliZed through suf?cient physical entrapment 
Within the carrier or vehicle, e.g., a polymer matrix. 

[0105] When hydrogels are employed as delivery vehicles 
and/or absorption promoting agents Within the invention, 
these may be composed of synthetic copolymers from the 
group of acrylic and methacrylic acids, acrylamide, meth 
acrylamide, hydroxyethylacrylate (HEA) or methacrylate 
(HEMA), and vinylpyrrolidones Which are Water interactive 
and sWellable. Speci?c illustrative examples of useful poly 
mers, for the delivery of anti-aging effective compounds are 
the folloWing types of polymers: (meth)acrylamide and 0.1 
to 99 Wt. % (meth)acrylic acid; (meth)acrylamides and 
0.1-75 Wt % (meth)acryloxyethyl trimethyammonium chlo 
ride; (meth)acrylamide and 0.1-75 Wt % (meth)acrylamide; 
acrylic acid and 0.1-75 Wt % alkyl(meth)acrylates; (meth 
)acrylamide and 0.1-75 Wt % AMPS® (trademark of Lubri 
ZOl Corp.); (meth)acrylamide and 0 to 30 Wt % alkyl 
(meth)acrylamides and 0.1-75 Wt % AMPS®; 
(meth)acrylamide and 0.1-99 Wt. % HEMA; (metb)acryla 
mide and 0.1 to 75 Wt % HEMA and 0.1 to 99% (meth 
)acrylic acid; (meth)acrylic acid and 0.1-99 Wt % HEMA; 50 
mole % vinyl ether and 50 mole % maleic anhydride; 
(meth)acrylamide and 0.1 to 75 Wt % (meth)acryloxyalky 
dimethyl benZylammonium chloride; (meth)acrylamide and 
0.1 to 99 Wt % vinyl pyrrolidone; (meth)acrylamide and 50 
Wt % vinyl pyrrolidone and 0.1-99.9 Wt % (meth)acrylic 
acid; (meth)acrylic acid and 0.1 to 75 Wt % AMPS® and 
0.1-75 Wt % alkyl(meth)acrylamide. In the above examples, 
alkyl means C1 to C30, preferably C1 to C22, linear and 
branched and C4 to C16 cyclic; Where (meth) is used, it 
means that the monomers With and Without the methyl group 
are included. Other useful hydrogel polymers are sWellable, 
but insoluble versions of poly(vinyl pyrrolidone) starch, 
carboxymethyl cellulose and polyvinyl alcohol. 

[0106] Additional polymeric hydrogel materials for use 
Within the invention include (poly) hydroxyalkyl (meth 
)acrylate: anionic and cationic hydrogels: poly(electrolyte) 
complexes; poly(vinyl alcohols) having a loW acetate 
residual: a sWellable mixture of crosslinked agar and 
crosslinked carboxymethyl cellulose: a sWellable composi 
tion comprising methyl cellulose mixed With a sparingly 
crosslinked agar; a Water sWellable copolymer produced by 
a dispersion of ?nely divided copolymer of maleic anhy 
dride With styrene, ethylene, propylene, or isobutylene; a 



US 2003/0167556 A1 

Water sWellable polymer of N-vinyl lactams; sWellable 
sodium salts of carboxymethyl cellulose; and the like. 

[0107] Other gelable, ?uid imbibing and retaining poly 
mers useful for forming the hydrophilic hydrogel for topical 
delivery of anti-aging effective compounds to facial and 
neck skin areas in conjunction With application of a facial or 
neck patch or mask of the invention include pectin; polysac 
charides such as agar, acacia, karaya, tragacenth, algins and 
guar and their crosslinked versions; acrylic acid polymers, 
copolymers and salt derivatives, polyacrylamides; Water 
sWellable indene maleic anhydride polymers; starch graft 
copolymers; acrylate type polymers and copolymers With 
Water absorbability of about 2 to 400 times its original 
Weight; diesters of polyglucan; a mixture of crosslinked 
poly(vinyl alcohol) and poly(N-vinyl-2-pyrrolidone); poly 
oxybutylene-polyethylene block copolymer gels; carob 
gum; polyester gels; poly urea gels; polyether gels; polya 
mide gels; polyimide gels; polypeptide gels; polyamino acid 
gels; poly cellulosic gels; crosslinked indene-maleic anhy 
dride acrylate polymers; and polysaccharides. 

[0108] Synthetic hydrogel polymers for use Within the 
invention may be made by combining various monomers in 
selected ratios. The hydrogel can be crosslinked and gener 
ally possesses the ability to imbibe and absorb ?uid and 
sWell or expand to an enlarged equilibrium state. The 
hydrogel typically sWells or expands after initial formulation 
(e.g., before or after application of the patch to the facial or 
neck skin surface), absorbing about 2-5, 5-10, 10-50, up to 
50-100 or more times fold its Weight of Water. The optimum 
degree of sWellability for a given hydrogel Will be deter 
mined for different anti aging effective compounds depend 
ing upon such factors as molecular Weight, siZe, solubility 
and diffusion characteristics of the active agent carried by or 
entrapped or encapsulated Within the polymer, and the 
speci?c spacing and cooperative chain motion associated 
With each individual polymer. 

[0109] Certain hydrophilic polymers useful Within the 
invention are Water insoluble but Water sWellable. Such 
Water sWollen polymers are typically referred to as hydro 
gels or gels. Such gels may be conveniently produced from 
Water soluble polymer by the process of crosslinking the 
polymers by a suitable crosslinking agent. HoWever, stable 
hydrogels may also be formed from speci?c polymers under 
de?ned conditions of pH, temperature and/or ionic concen 
tration, according to knoWn methods in the art. Typically the 
polymers are cross-linked, that is, cross-linked to the extent 
that the polymers possess good hydrophilic properties, have 
improved physical integrity (as compared to non cross 
linked polymers of the same or similar type) and exhibit 
improved ability to retain Within the gel netWork the anti 
aging effective compound of interest and optional additional 
compounds for coadministration thereWith such as an 
enZyme inhibitor, While retaining the ability to release the 
active agent(s) at the appropriate location and time. 

[0110] Generally hydrogel polymers for use Within the 
invention are crosslinked With a difunctional cross-linking in 
the amount of from 0.01 to 25 Weight percent, based on the 
Weight of the monomers forming the copolymer, and more 
preferably from 0.1 to 20 Weight percent and more often 
from 0.1 to 15 Weight percent of the crosslinking agent. 
Another useful amount of a crosslinking agent is 0.1 to 10 
Weight percent. Tri, tetra or higher multifunctional crosslink 
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ing agents may also be employed. When such reagents are 
utiliZed, loWer amounts may be required to attain equivalent 
crosslinking density, i.e., the degree of crosslinking, or 
netWork properties that are suf?cient to contain effectively 
the anti-aging effective compound(s). The crosslinks can be 
covalent, ionic or hydrogen bonds With the polymer pos 
sessing the ability to sWell in the presence of Water contain 
ing ?uids. Such crosslinkers and crosslinking reactions are 
knoWn to those skilled in the art and in many cases are 
dependent upon the polymer system. Thus a crosslinked 
netWork may be formed by free radical copolymeriZation of 
unsaturated monomers. 

[0111] Polymeric hydrogels may also be formed by 
crosslinking preformed polymers by reacting functional 
groups found on the polymers such as alcohols, acids, 
amines With such groups as glyoxal, formaldehyde or glu 
taraldehyde, bis anhydrides and the like. The polymers also 
may be cross-linked With any polyene, e.g. decadiene or 
trivinyl cyclohexane; acrylamides, such as N,N-methylene 
bis (acrylamide); polyfunctional acrylates, such as trimethy 
lol propane triacrylate; or polyfunctional vinylidene mono 
mer containing at least 2 terminal CH.sub.2<groups, 
including, for example, divinyl benZene, divinyl naphthlene, 
allyl acrylates and the like. In certain embodiments, cross 
linking monomers for use in preparing the copolymers are 
polyalkenyl polyethers having more than one alkenyl ether 
grouping per molecule, Which may optionally possess alk 
enyl groups in Which an ole?nic double bond is present 
attached to a terminal methylene grouping (e. g., made by the 
etheri?cation of a polyhydric alcohol containing at least 2 
carbon atoms and at least 2 hydroxyl groups). Compounds 
of this class may be produced by reacting an alkenyl halide, 
such as allyl chloride or allyl bromide, With a strongly 
alkaline aqueous solution of one or more polyhydric alco 
hols. The product may be a complex mixture of polyethers 
With varying numbers of ether groups. Ef?ciency of the 
polyether cross-linking agent increases With the number of 
potentially polymeriZable groups on the molecule. Typically, 
polyethers containing an average of tWo or more alkenyl 
ether groupings per molecule are used. Other useful 
crosslinking monomers include for example, diallyl esters, 
dimethallyl ethers, allyl or methallyl acrylates and acryla 
mides, tetravinyl silane, polyalkenyl methanes, diacrylates, 
and dimethacrylates, divinyl compounds such as divinyl 
benZene, polyallyl phosphate, diallyloxy compounds and 
phosphite esters and the like. Typical agents are allyl pen 
taerythritol, allyl sucrose, trimethylolpropane triacrylate, 
1,6-hexanediol diacrylate, trimethylolpropane diallyl ether, 
pentaerythritol triacrylate, tetramethylene dimethacrylate, 
ethylene diacrylate, ethylene dimethacrylate, triethylene 
glycol dimethacrylate, and the like. Allyl pentaerythritol, 
trimethylolpropane diallylether and allyl sucrose provide 
suitable polymers. When the cross-linking agent is present, 
the polymeric mixtures usually contain betWeen about 0.01 
to 20 Weight percent, e.g., 1%, 5%, or 10% or more by 
Weight of cross-linking monomer based on the total of 
carboxylic acid monomer, plus other monomers. 

[0112] Polymers such as hydrogels useful Within the 
invention may incorporate functional linked agents such as 
glycosides chemically incorporated into the polymer for 
enhancing topical bioavailability of anti-aging effective 
compounds and other biologically active agents formulated 
thereWith. Examples of such glycosides are glucosides, 
fructosides, galactosides, arabinosides, mannosides and 


























