MODULATI ON OF ZI NC LEVELS TO | MPROVE TI SSUE PROPERTI ES CROSS- REFERENCES TO
RELATED APPLI CATI ONS [01] This Application clains priority from United

St ates provisional patent application 60/421,278 filed Cctober 25, 2002,
entitled "I nplantabl e Medical Devices Using Zinc" and United States :
provi si onal patent application 60/421,336 filed October 25, 2002, entitled
"Modul ation of Zinc Levels to |Inprove Tissue Properties”. This application
is also rel atMDMA’HOB%BEE%@@iIdﬁY[EI&‘BﬂFOMHR(E%EiTISSUE npl ant abl e
Drug Devices Using Zinc", of the__sane inventors filed on the same day
herewith (attorney docket 020154PROQPEREIESThe entire contents of all said
applications are hereby incorporated herein. BACKGROUND OF THE | NVENTI ON
[02] This invention relates to the use of zinc-containing conpositions for
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I ndicate that zinc possesses insulin-lTike effects [Tang et al., supra].
Zinc has al so been shown to cause an increase in IG-1 and TGF-beta 1 in

f enor al - di aphyseal -and t ' Ma et al. (2001) Int J
Mol Med 8(6): 623-8]. [gﬁﬁmgmmm@b; nc has an effect on
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zinc or epidermal gromh factor resulted in a marked increase in tyrosine

phosphde{ Fepmesentival Ppeedsns in whol e cel | extracts [Hansson et al. (1996)

oot ent 100, A if gy SFBESaoit by B il AU R R p R b8 0°

(1992) playBh elgnitivesit roRGiA(tRS fiinction of many intracellular proteins. Zinc is crucial for gene

expression and nucleic acid metabolism, which accounts in part for its importance in celiular

growth and differentiation. Recent investigations indicate that zinc may actually have a
regulatory role. Zinc possesses ligand-binding properties that are utitized effeciively at the

- catalytic site of a broad range of enzymes. In addition, it has many structural roles in
biological membranes [Tang et al., (2001} J Nutr 131: 1414-14200], cell receptors, and
proteins (i.e. transcription factors and proteins involved in DNA replication). Zinc has been
shown to have an effect on epiderinial growth factor (EGF)-stimulated intraceltular signaling
[Wu et al., (1999) Am J Physiol 277: 1L.924-1.931] and numerous studies also indicate that
zine possesses insulin-like effects [Tang et al., supra]. Zinc has also been shown fo cause an
increase in IGF-I and TGF-beta 1 in femoral-diaphyseal and metaphyseal tissue cultures [Ma
et al. (2001) Iz J Mol Med 3(6): 623-81.
[04] Studies have shown that zinc has an effect on epidermal growth factor (EGF)
stimulated signaling. Addition of 0.3 mM of zinc or epidermal growth factor resulted in a
marked increase in tyrosine phosphorylation of proteins in whole cell extracts [Hansson et al.
(1996) Arch Biochem and Biophys 328 (2): 233-238]. Zinc has been found to be a potent



16696-16702] , which may induce increased protein tyrosine phosphorylation
and generate activation of a host of intracellular signaling that includes
MAP ki nase activity [Hansson et al., supral]. A wide range of integrated

bi ol ogi cal responses has been associated with EGFR signaling. These

bi ol ogi.cal responses include mtogenesis, apoptosis, enhanced cell motility,
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zinc al so possesses the abili t%/&)to I nhi bit PTPase activity. PTPase is an
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Bi ochenBighCheln 257(8): 4362-&368]( m&ébverﬁiﬁ@ﬁlédi polenistes he mioéAiciigiilingafet et
al . (19991 Am JRespi r Bi ol 21: 357-364] There are several branch
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for the redistribution of GLUT 4 from _intracellular_ storage sites to the

pl asnacorpppaing qibsitind Rhawsmar et ¢l194g) CalpNutrddo £99-451. 119-adipocytes, zinc
has been shown to stimulate insulin-specific binding through an unknown mechanism

[Gomot et al. (1992) Biol Trace Elem Res 32: 331-335; Herington (1985) Horm Metab Res
17: 328-332]. As mentioned above, zinc also possesses the ability to inbibit PTPase activity.

PTPase is an early and critical juncture in insulin signaling. Membrane-associated PTPase
activity antagonizes the effects of the insulin receptor and other growth factor-associated

. tyrosine kinases [Kremerskothen et al. (1993) Mo! Cell Biochem 125: 1-9; Li et al. (1997)
Endocrinology 138: 2274-2279; Samet et al. (1999) Am J Respir Cell Mol Biol 21: 357-364].
There are several branch points in the insulin-signating pathway. One of these branch points
involves the activation of phosphatidylinositol 3-kinase (PI 3- kinase). PI 3-K is well known
to be necessary for the recruitment of GLUT4 to the cell surface. Specific isoforms of
protein kinase C (PKC) appear to be necessary for the redistribution of GLUT 4 from
intracellular storage sites to the plasma membrane [Braiman et al. (1999) Mol Endocrinol 13:
2002-2012; Kanoh et al. (2000) J Biol Chem 275: 16690-16696; Standaert et al. (1999) J
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2002- 2012; Kanoh et al. (2000) JBiol Chem 275: 16690-16696; Standaert et al.
(1999) J 2 Biol Chem 274. 25308-25316.]. PKC nenbrane | ocalization and
activity can be stinulated by zinc [Csernely et at. (1988) JBi ol Chem 263:
6487- 6490; Forbes et al. (1990) Biochena bat 22: 741-748; Forbes et al.
(1990) Bi ochimBiopl ?vs Acta 1053: 113-117; Quest et al. (1992) JBi ol
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caused a significant increase in protein, IGF-I and TGFf1 concentrations in medium cultured

with diaphyseal or metaphyseal tissues. In addition, expression levels of IGF-I and TGF-p1
‘were also significantly increased in the diaphyseal and metaphyseal tissues cultured with
zinc. Transforming growth factor betas are multifimctional polypeptide growth factors that
are involved in proliferation and differentiation of cells, embryonic development, wound -
healing and angiogenesis [Blobe et al. (2000) N Engl J Med 342(18): 1350-1358]. Usually,
TGF-betal is bound to the extracellular matrix, and can be released by proteases [Taipale et’
al. (1992) J Biol Chem 267: 25378-25384]. The presence of extracellular matrix has been
found to down regulate the expression of the TGF-betal gene [Streuli et al. (1993) J Cell Biol
120: 253-260]. Therefore, TGF-beta may act as a feedback regulator of extracellular matrix
formation. TGF-f regulates cellular pl.'OCGSSGS through binding to high-affinity membrane
receptors, which canses the assembly of a receptor complex that phosphorylates the proteins

" ofthe SMAD family [Blobe et al., supra). SMADs act as signal transducers of TGE-f§ family



formation. TG--(3 regul ates cellular processes through binding to

hi gh-affinity menbrane receptors, which causes the assenbly of a receptor
conpl ex that phosphorylates the proteins of the SMAD fanm |y [Bl obe et al.,
supra]. SMADs act as signal transducers of TGF-0 famly 3 nenbers. After
phosphoryl ati on, SMADs fonn a conpl ex and nove into the nucl eus and

assenbl e conpl exes that directly control gene expression through DNA bi ndi ng
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identified as factors whosé binding I's abrogated by Conn et al:
Am J Respir Cell Mol Biol 17: 1-2]. Elastin is a polymer composed of enzymatlcaliy CIoSs-

linked tropoelastin, which is the secreted soluble precursor protein {Zhang et al. (1999) Mol
Cell Biol 9 (11): 7314-7326}. Similar to other structural extracellular mairix proteins, the
majority of elastin prodﬁctio_n is restricted to a.narrow window of development. In the
majority of tissues, elastogenesis increases dramatically during Iate fetal life, peaks near birth
and early neonatal life, decreases significantly soon after and is nearly repressed by maturity.
Previous investigations have shown that insulin-like growth factor-I (IGF-I) increased elastin
gene transcription through displacement of protein binding to the proximal promoter. Sp 1

_and Sp3 have been ide;ntiﬁed as factors whose binding is abrogated by IGF-I [Conn ¢t al.
(1996) J Biol Chem 271(46): 28853-28860]. At the post-transcriptional level, TGF-f

- - increases elastin gene expression through increasing the stability of tropoelastin mRNA

[Kahari et al. (1992) Lab Invest 66(5): 580-588]. Zinc affects IGF-I and TGF-f expression,
which suggests that zinc may increase elastin production through these two proteins. After

tropoelastin synthesis, a 67 kDa elastin binding protein binds it and acts as an effective



(1996) JBiol Cienn 271(46): 28853-28860]. At the post-transcriptional

| evel , TGF-(3 increases elastin gene expression through increasing the
stability of tropoelastin nRNA [Kahan et al. (1992) Lab Invest 66(5):
580-588]. Zinc affects IGF-1 and TG (3 expression, which suggests that
zinc may increase elastin production through these two proteins. After
‘tropoelastin synthesis, a 67 kDa elastin binding protein binds it and acts
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collagen and elastin, thHereby pronoting the 'supporting role of the
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salts with metal oxides and thiols, to treat or prevent signs of aging in
skin ok2-k@cous nmenbranes. Specific conbinations nentioned include zinc

rithigne w.th sel eniu rit.hi on nd.zi nc rithione w,th selenium
Sul 11 dSF pe e migne BedlBsPbndntial Sed R0 deriain Pt armnSiRs Mst caRBB ne. use
of Zi ngith 6fRF adtiv@RBbRs oh BkinNGTHbRHBNENU.B1 pifert 6l (71538 BtldRes &ARMEMIOS of |
i ngredient in corg)osmlons for treatnent of agihg skin, where the prinmary

act i vesaitagf prtidimathiohoxifes anshgeothindtions of suchsaltawish ymattloixides apd ddolsstor . The
zinc i ald to be effective.f.or enhancenepnt of neurotransmiter synthesis.
i aq, gt & ik e ob S5 ki OSRGRTB R, SRR SRR oot ot
whose m&iﬂdmﬂiﬁwﬁﬁ%iz‘ﬁﬁ:ﬂﬂﬁﬁi@ﬂéﬁﬂfﬂlsb&pﬂﬁﬁﬂﬁﬁméﬁn&b!ﬁ@pyﬁm that are
converted_ into_ glycosam noglycans in the bl oodstream These conpositions

may al sslenivae pulfde. ab orripenc, EbPansinsh 6,550,047 dnclsdey adisvastiompd Bruee W 4AC an ani no
acid S&&J%Xgﬁlpfg?%g Bofof 2HE g.llfa'téj%s a secondary ingredient in compositions for

treatment of aging skin, where the primary active ingredient in the compositions is an

acetylcholine precursor. The zing is said to be effective for enhancement of neurotransmitter
synthesis. Murad, U.S. patent 5,972,999, discloses compositions for skin treatment whose
primary active ingredient is one or more sugar compounds that are converted into
glycosaminoglycans in the bloodstream. These compositions may also include a zinc
component, preferably ziﬁc complexed with an amino acid such as methionine, Such zinc
comopounds are said to assist in some way in binding collagen and elastic tissue in order to

iebuild damaged or aged skin.

| BRIEF DESCRIPTION OF THE DRAWINGS
[10] Figures 1(a) - 1(d) depict photomicrographs of murine skin sectioned and stained,
treated with varying concentrations of zinc ion to increase elastin content.
[11] Figure 2 depicts photomicrographs of murine skin sectioned and stained, treated with
a composition containing zine, and a control, demonstrating tropoelastin content.
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conmpounds are said to assist in sone way in binding collagen and el astic
tissue in order to rebuild damaged or aged skin. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 10] Figures 1(a) - 1(d) depict photon crographs of nurine skin
sectioned and stained, treated with varying concentrations of zinc ion to

I ncrease elastin content. [111 Figure 2 depicts photom crographs of marine
skin sectioned and stained, treated with a conposition containing zinc, and
a contrieb} dEPBRSY ik Aldrijthidal dBSieliePsf NceRliR Ropodlastinl doflent i@ sRinl i
graphi cal deprction of increase in tropoelastin content nurine skin using a
conposia ¢orpasitionnd thawpeertiosn. [ 13] Figures 4-6 are graphical depictions of
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by surface application of conpositions of the invention, using graphs and
phot ogreaptiel. [ 15] Figure 12 is a graphical depiction of cross sectional

| asti t.ent t 21-d ' | icati . of zi trol.. [16
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whi ch gre el%' ﬁ%ﬂgﬂ% tg achieve one or nore of several effects, including

i ncr easPRIGH PP BRIy L SPYEY mal t hi ckness, increasing el asticity or
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we do not wish to be bound thereby, it is believed that these fornulations
and netihsgtigge tha effectsndivonceniration py ekstppprpidnefion. ncr eased | ocal ionic zinc
concentrations to the relevant tissues. [18] In general, the invention
conprises a nethod for altering theproperties of tissue of a subject, said
altering being selected from t heusnNIARYCORSISE INURMTION easi ng fat content
in said tissue, decreasing fat content in said tissue, increasing epidernal
t hi ckness, decreasing epidermal thickness, and increasing elastin content

oL S 345y BB M BARL b R oo 1

particularly topical methods, which are employed to achieve one or more of several effects,

including increasing or decreasing epidermal thickness, increasing elasticity or elastin levels,
and increasing or decreasing faf in or near the skin. While we do not wish to be bound
thereby, it is believed that these formulations and methods provide such results by supplying
increased local ionic zine concentrations to the relevant tissues.

[18] Im general, the invention comprises a method for altering the properties of tissue of a
subject, said altering being selected from the group consisting of increasing fat content in said
tissue, decreasing fat content in said tissue, increasing epidermal thickness, decreasing
epidermal thickness, and increasing elastin content in said tissue, said method comprising
applying a dermatologically or pharmaceutically acceptable composition consisting
essentially of one or more zinc-containing components (e.g. zinc compounds, complexes
and/or chelates) in admixture with a dermatologically or pharmaceutically acceptable catrier,
in an effective tissue-modifying amount to one or more sites on said tissue in need of said
meodifying.

[19] More specifically, in one aspect the invention comprises a method for increasing fat
production in the skin (i.e., "superficial fat") or beneath the skin (i.e., "deep fat") of a subject,
which comprises topically applying a dermatolo gically or pharmaceutically acceptable
composition consisting essentially of one or more zinc-containing components in admixture
with a dermatologically or pharmaceutically acceptable carrier, in an amount effective to
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essentially of one or nore zinc-containing conponents (e.g. zinc conpounds,
conpl exes and/or chelates) in adm xture with a dermatol ogically or
pharmaceutically acceptable carrier, in an effective tissue-nodifying
amount to one or nore sites on said tissue in need of said nodifying. [19]
More specifically, in one aspect the invention conprises a nethod for

I ncreasing fat roduyction in the skjin (i.e,, "superficial fat") or beneath
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pharmaceuyt.ical |y acceptabl e  carcjer,in ef fective epi dergal
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or more zinc-containing components in admixture with a dermatologically or

phammaceuntically acceptable carrier to an area of the skin of the subject in need of decreased
epidermal thickness. _

[20] Yet another aspect of the invention comprises a method for increasing elastin content
of the lens of an eye of a subject comprising placing over the lens a contact lens comprising
one or more zinc-containing components, whereby the contact lens releases zinc ions onto the
locus of the lens of the eye andzl’or adjacent tissues (such as muscles) in an effective elastin-
increasing amount. Such a lens, itself, also comprises an aspect of this invention.

[21) In other aspects, the invention comprises dermatologically and/or phammaceutically
acceptable compositions for the above methods and purposes, containing, or consisting
essentially of, an amount of one or more zinc-containing components effective for the
purpose in question, and also comprising one or more dermatologically and/or

pharmaceutically acceptable carriers.



epi dermal thickness. [20] Yet another aspect of the invention conprises a
nmet hod for increasing elastin content of the lens of an eye of a subject
conprising placing over the lens a contact |ens conprising one or nore
zi nc-contai ni ng conponents, whereby the contact |ens rel eases zinc ions onto
the Ilocus of the lens of the eye and/or adjacent tissues (such as nuscles)
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l i nes, s pro I'ng an
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regul ati ng such signs, includes delaying, mnjnzi nﬂ and/ or prevent| ng signs
VE\
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of skin
therapeutically regulating such sigus includes ameliorating, e.g., diminishing, minimizing

and/or effacing signs of skin aging.

[24] By “signs of skin aging” is meant outward v181b1y and tactllely perceptible
manifestations as well as other macro or micro effects due to skin aging. These signs include
the development of textural discontinuities such as wrinkles, including both fine superficial
wrinkles and coarse deep wrinkles, skin lines, crevices, bumps, large pores, scaliness,
flakiness and/or other forms of skin unevenness or roughness, loss of skin elasticity, sagging
(inclnding puffiness in the eye area and jowls), loss of skin firmness, loss of skin tightness,
lbss of skin recoil from deformation, discoloration (including undereye circles), blotching,
sallowness, hyperpigmented skin regions such as age spots and freckles, keratoses, abnormal
differentiation, hyperkeratinization, elastosis, collagen breakdown, and other histological
changes in the stratum comeum, dermis, epidermis, the skin vascular system (e.g.,
telangiectasia or spider vessels), and underlying tissues, especially those proximate to the
gkin.

[25]  Such signs may be induced or caused by intrinsic factors or by extrinsic factors, €.g.,

chronological aging and/or environmental damage or other pathological state. I should be
-8



[241 By "signs of skin aging" is neant outward visibly and tactilely
perceptible manifestations as well as other macro or mcro effects due to
skin agi ng. These signs include the devel opnent of textural discontinuities
such as winkles, including both fine superficial winkles and coarse deep
wrinkles, skin lines, crevices, bunps, |arge pores, scaliness, flakiness
and/ or other forns of skin unevenness or roughness, lLoss of skin elasticity,

saggi ngoted; hewexsrdhatdufns smbediment fhe pespentineentionds ResWmijed tpgeglagiongti n

firmess. . ski ' e I ' i ' Jpon,

i scol a3 pationtd fehd AT (P e oty mid SPLESL AT
hyperp isgﬁmg&@ bakis intéRgH of inchide e ffatiiheo Sl SerRigledpoeitid fthe kRtiRinises,
abnormal. djfferentiation, hyperkeratinization, elastosis, collagen

br eakd8hATEEAd ot her histol ogi cal changes in the stratum comeum dermis,
epi dermg 5, | o . ' I Leler

vessel 01 o QFHRRY ARG ind O oS ipyepiy ARUSE S hebodRIE

[ 25] Susgulstingnasibiend/er tadtilechstonting AessiBAndiymb i skixg tegtuk @ dhelugding textiyte
extrinsjc factors, e.g., . chronaol ogi cal aging and/or envjronnental danage or
ot her B&P%wgi@aﬁla@@gq gkin pgingh JiHsgnpRidesiRIoEINg & e (ERIDISRG i n t hi s
enbodi g . Y ' ' LA . i Q e
above. HERmiEHE sBAREERod Vifld Bll/driadtil atstéfenfifich h HE M B dilmallll” |
associ siiagtowhébby piovide d@pned shiutappsarimieainded fée) o gcd smidothegitopd ¢ven of sai d
signs irrespective of the nmechanism aof origin., [26] Conpgsitjons, devices
and refPRsaEnse apd{pisterl, FoR exanplgy the lengthy depll, andrp oty dipension,of mggul at i ng

vi si bl | ' td oyl L ' . | ' i ncl udi ng
Y ext ur 00, UAB Ry bF dBBERE QU ATl A A B | O et
e.g., apparentdbightiof tissuws immedigteBnuotboimatd fogmirs\gpenirgpishhay deedfase sd &dbi | e
discontinuities in the textyre of mammalian skin, to thereby provide

i mrov@@rg%ﬁ"ﬁgﬁtﬁglﬁlaﬁé@ﬁ f&M-feel, e.g., a snmoother, nore even

appear e : er
d P Irone ns ng O?H??%%%Jt ﬁgﬂﬁgt/l(gffs\/(ﬁ&ﬁ%lggg foﬁiﬁf%ﬂfzg% %%ﬂ a%ggltaﬁ?% @g%% {%{Fgér'{]tﬂl di anet er
of por estilealiscdatmededn mammhbien skipextne, idudihg taafure dssodinumsdssicelod

pr oxi rat 0 pore _openings my. decrease,so as 1o roach that of the

P er iHE Rk el Brfelavies, SBEEInE MR Errmics SeDF Selriecte, |

Pr ophydig&dntin@itley i RO sk BQSM%%%&GWOW&_M&N&H‘é‘l{iﬂ'aﬁé@ﬁhﬁd‘é%ﬁ!o? S in.
manmmal | an skin texture, including texXture discontinuities associated wth
ski n agehg.g..tarmodtler, mete@yemappearancerand/onfealnd/ or preventing visi bl e and/ or

Lacti] oy O SCOMLLBULLISR L bl LMo Of bl Mot b ISl B ' P 0Ved

are effective in carrying out the purposes. The particular zinc-containing component or

components employed, and the concentration in the compositions, can depend on the purpose
for which the composition is to be applied.

[29] In general, the zinc-containing components used in this invention include ingredients
such as compounds, complexes, chelates, etc. of zinc, Among zinc compounds, particularly
useful in the compositions and methods‘ of this invention are zinc salts, including. acetate,
ascorbate, aspartate, butyrate, caproate, caprylate, carbonate, chromate, citraconate,
citramalate, citrate, EDTA, formate, fumarate, gallate, gluconate, halides, iodate, lactate,
laurate, laureate, malate, maleate, malonate, metaphosphate, methanesulfonate,
monophosphate; myristate, nitrate, octoate, oleate, orotate, orthophosphate, oxalate, oxides,
palmitate, permanganate, phenolsulfonate, phosphate, picolinate, propionate, pyrophosphate,
salicylate, selenate, stearate, succinate, sulfate, sulfonate, tannate, tartrate,
tetrametaphosphate, titanate, transferrin, tripolyphosphate, undecylate, and valerate. Also,

usable in the invention are chelates of zinc and other types of zinc-containing chemical



feel, e.g., a snoother, nore even appearance and/or feel. [281 Conpositions
of this invention contain one or nore zinc-containing conponents that are
effective in carrying out the purposes. The particul ar zinc-containing
conponent or conponents enpl oyed, and the concentration in the
conpositions, can depend on the purpose for which the conposition is to be
applied. [29] In general, the zinc-containing conponents used in this
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The coaffepgictréspoasepbnd thedikienvention are preferably in the formof products to
be applied to, the skin, ,guns, eyes, or other ti{ssues of_humans or other
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that the conpositions, or conmponents thereof so described are suitable for
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[33] Interms of their physical form, compositions of this invention may include solutions,

emulsions (including microemulsions), suspensions; creams, lotions, gels, powders, or other
typical solid or liquid compositions used for treatment of skin, gums, eyes, etc. Such
compositions will contain, in addition to the zinc salts of this invention, other ingredients
typically used in such products, such as antimicrobials, moisturizers and hydration agents,
penetration agents, preservatives, emulsifiers, natural or synthetic oils, solvents, surfactants,
detergents, gelling agents, emollients, antioxidants, ﬂagfances, fillers, thickeners, waxes,
odor absorbers, dyestuffs, coloring agents, powders, viscosity-confrolling agents and water,
and optionally including anesthetics, anti-itch actives, botanical extracts, conditioning agents,
darkening or lightening agents, glitter, humectants, mica, minerals, polﬁhenols, silicones or,
derivatives thereof, sunblocks, vitamins, and phytomedicinals.

[34] In addition to zinc-containing components, the compositions may contain other active
ingrediénts used in skin or dental care. For instance, they may contain anti-acne actives; anti-
wrinkle, anti-skin atrophy or skin repair actives; skin barrier repair actives; non-steroidal
cosmetic soothing actives; artificial tanning agents and accelerators; sunscreen actives; sebum

stimulators; sebum inhibitors; anti-oxidants; protease inhibitors; skin tightening agents; anti-
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positive benefit, but that inplicitly is a safe anount, i.e. one that is | ow
enough to avoid serious side effects. The positive benefit may be
health-related, or it nay be nore cosnetic in nature, or it nmay be a

conmbi nation of the two. [33] In ternms of their physical form conpositions
of this invention may include solutions, enulsions (including

m croe sions), . syspensions, creansg, |otions el s, powders, or other

typi call Pgﬁﬁ%PmFHﬁ%P@mE@Hﬁﬁgwpﬁﬁ mﬁ@@dmgbﬁbpg@%}ﬂﬁﬁﬁ3EWJ§%¢WFSQtnB, eyes,
etc. Sughha&prgositions will contain, in addition to the zinc salts of ‘this
i nvention, other ingredients typically used in such products, such as
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and/or constructed to provide rel ease of the zinc-containing _conponent over

tine. FoIEPORSMEaEeoRpReh that igfromabpital.0 pisprapdar{piva de) playd § 0@ mHimolar
- bi i ed. i "y
non 'ﬁﬂﬁgr%%éghﬁggﬁggn%%gﬁghﬁd%ﬁﬁl5ggh&féf&ﬁqgéggg?hﬁ&mBP&g%@ﬁggggm,

conposition sut 1'on, Ssuspensi on, ol nt ne
so as to achigve the particular objective desired. In some cases the ranges over which

particular effects occur are different while in others (for instance in the case of fat alteration
and elastin deposition) an overlap exists. The examples herein contain guidance of the
effects obtained by using different concentrations of zinc compounds or complexes and
varying frequencies and lengths of application of the compositions. If one effect is desired, a

| concentration at which that effect predominates would be selected. An interesting range for
toﬁical application is one that accomplishes epidermal thickening and increases elastin
content together with either an increase in fat content or no decrease in fat content. To
achieve this goal, the ranges and durations of topical applications in the examples may be
ﬁsed. In some cases the application of such a composition will be carried out by or under the
supervision of a dispensing physician, chiropractor or other health care professional, who will
be responsible for ensuring that the proper amount of the composition is used to achieve the
desired effect.

137]  Elasticity and elastin. In one aspect, the invention provides methods, compositions

and devices for improving tissue elasticity or increasing elastin levels. In one embodiment the
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[ 361 The conpositions of the invention preferably are fornul ated so that
they contain an anount of one or nore zinc-containing conponents that is
effective per se in obtaining the desired effect or result, as described
bel ow, so that this desired effect can be obtained with a single
application, or with a relatively small nunber of repeated applications, In
general, the conpositions of this invention typically contain a total
concenfvgptiomcanprises aanethod fniaredsing elastimpontent inor tissuerpHm sutject (inaluding f r om
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exanpl es may be wused. 1n sone cases the application "of such a conposition
wi || beeakapmis dgsiorigy onfurmemsen virinklesdn ey facgihandodndmedgkspensi ng physi ci an,

cnsur F9T: nEe? o RRE IR A cRtteay ot Rl BohAderineson SoertimBin e h cve the
desi r eghvehfi @Céontdidy dnddrafibleindlcmBiniAb 8 Bnedtd P RtA SHEGEhtrafidifof MyANt | ON

provi des net hods, conpositions and devices for inproving tissue elasticity
or i ncelwas il fipictrastar (PMptceibout 309 (dvicpefireldy femb abdig 100 to aboot 660 ph. cBipr i ses

a method for_.increasing,elastin content i.n a tj.ssue of a subject. (including
but  nobTPPeRiestmEY oF AEPLiAEi Apicallt A0t 'o BHIIQBLCHIVE AOYRLARAIA AP B8 ai o

Ui SSU€yRcredRs BREREOMsHRH ] 2hd PhayPRAIFREE M ¢ Ak InlBRARRIARNEr CAYRESi tion
consisting essentially of one“or "fore zinc-containing conponents in an

ef f ect inretiestotacmeve thealesirethdegmeafiindreasedmelestim condéntth  at | east one

par 11 o8 ekt EnboRie R edSramiofid st tieanelay aPaieR Pl " ' °
ei t her wiif oh8¥ehvfe At REntaffhPdRbREnREGhpl Q@ﬁiﬂcﬁ%ﬁpemeﬁﬁg tHeO provi de
a cosnetic inprovenent. [38] Areas of the skin to I ch the conpositions
maybe elppicty@fithedensief thhey$ seas to changedith shgpa meldtesendrr it myre, elasticc Guelor al |
foreh egp%licla‘gi&s mg}r) ge B%%fea 0 a‘ilme grri%%gﬁj%hct?éjnt \gw lé%ﬂer treatments that are aimed at
improving vision, for example treatments to diminish presbyopia, Coating the lens may be

done, for instance, using techniques mentioned in U.S. patents 6,113,636, 6,190,407,

6,267,782 and 6,322,588. The confact lens could be treated with a plasma discharge so that

the outer margins of its inner surface would be derivatized (for example with vaporized

allylamine). This reactive surface, which would contact the outer margins of the lens when

properly used, would then be linkeci to a chelator of variable affinity for zinc ions, preferably

one having 6 or more carbon atoms for controlled release of ionic zinc (for example,

undecylenate). This linkage either would be can;ied out in the presence of zinc ions or would

be followed by loading of the contact with ionic zinc prior to administration. Alternatively,

the zinc-containing coating may first be applied to the material from which the lens will be

made, as discussed generaily in these patents.

[41]  Inthis embodiment, the contact lens would produce' transient reshaping of the lens of

the eye, and the ionic zinc would induce elastin production in that lens to confer elasticity for
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neck, arms, legs, torso, or furrows or winkles in the face, hands and neck.
[39] For inproving elastin or elasticity in the skin, a conposition
according to this invention contains one or nore zinc-containing conmponents
in a total concentration of from about 1.0 piconolar (pM to about 900 pM
preferably from about 100 to about 500 pM The conposition may be applied

t opi cal i&g an effective %gnunt of zinc to the area, where

t he ef f Porrgcf?ﬁesih%d (hsevappriddand o sgtain thesorisetad shape exealier
varyi ngreﬂﬁd(r tdf%c&ﬂa@?éﬂse;fgeag&iecoﬁﬁﬁf ks $S0h RS o diEHGA TR l.ln{l?lﬁioﬁSt In
content. [40] I'n another enbodi ment the i nvention, a contact |ens,

pref er a;trbf}:rﬁlylpnoducbcelnsal ioniatzew condentraidore feom Gdr o i0noiceomdlad inithgvicimitponent s
is enpl ering the .elasticity of the lens of the

f f al
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that are ai roving Vvision, rexanple tr I mni sh
pr esby qpriads. Geaterally, tﬁeezzhecmcamyatﬂoﬁ majnaﬂge from abost B0 ¥ tousbbuigsGtaahhefjues
mentioned in U S, ,patents 6,113,636, 6,190, 407 6,267, 782 and 6, 22 588.
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adni ni develst iThe. faﬂbvﬁmﬁ&tuedaiay,be thitef merﬂkamﬂsdlﬁ("sumgicnaia‘hu")‘ng magybd off st be

applied. to.the I,C e lens wll as di scussed
generaq'i Biad l}ﬁmﬁr‘? {B‘ﬁﬁk}ﬂé&ep\}h ) %PCQWPE]J%‘BB&F‘HB?\PMP g ghilact | ens woul d
pr oducgohhRagbeWith iR R0 19 bithd? SRS oP&ecréa@@ 1604 fat BREIS! NRsth i € zinc

woul d i nduce elastin production in that lens to confer elasticity for 12
t he corcmuding teihepaveniihe foransreafing faépmyeie\mubﬁﬁs tsucidag @smemcab&neﬁtsanc orrected

h ft f t T d t act f
hi o e HOBRRRPEBHENE o eh ot i SRSy biSH ShPOGIeeot GORPH Gt st ne
concen&r&aﬁghqe?mar fbPlieatior, Ap %Q&néﬂt&tid?ﬂ%i- 8bsphdbictteBefld, SéMtidve rRbndthRtibENS.

Wthin the effective range, |ower sconcentrations of zinc may be used over
| onger or psajodgling ff cosmetia bengBhioetissue kesogsimstion of kcontonr dlﬁfqﬁéqredum@nt rat i ons

b d f | |
Tange. PGB f 07 deteelor B EbSE dettdrornre of SRt ot cBRA B B oonent or
ConMponged:&asinp! fof grodidelbeh &M ddN0M tredued M,Qe@b@éﬂmﬁﬁt stores to decrease

apparent weight or improve gross aesthetic contour (e.g., topical pseudo-liposuction),

decreased volume of peri-orbital fat (e.g., topical pseudo-blepharoplasty), or lip reduction,
[43] For increasing fat the compositions may be applied to areas of the body such as the
lips, soft tissue, furrows or wrinkles in the face, breasts, stretch marks, buttocks, cheeks,
arms, and/or legs. For decreasing fat the compositions may be applied to the torso (including
the anterior abdomen or belly), isolateral abdomen (comumonly known as “love handles”),
legs, face, ﬁeck, buttocks, arms, legs and eyelids or the peri-éye TEgion.

[44] Compositions for use in this embodiment of the invention for increasing fat content
contain one or more zinc-containing components, in a total concentration of from about 1.0
pM to about 900 pM, preferably from about 100 pM to about 500 M. Compositions for
decreasing fat content contain the zinc-containing component or components in a higher total
concentration, one of from about 10 uM to about 100 mM, preferably from about 100 pM to
about 10 mM.
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mVv at the tissue-contact lens interface. [42] Alteration of fat levels. In
anot her enbodi nent of the invention, conpositions of the invention are
applied topically to alter local fat levels either by increasing the fat

| evel or by decreasing it. This alteration of fat level is believed to be
due to an alteration of Iocal zinc |evel s The fat |evel affected nmay be

that of the klnltslf superf|C|aI fat'") .or may be of tlssuelylng bel ow
the skl4sl( &k 5 34 BHCkeas 13‘&%‘%@1&’&?\“%0%%%9% geosdmgtgdisnat i on

W th Oixjﬂrﬁﬁtxdc %%aﬁfédedutt & thb Bﬁ@%@é& uﬁ’ére{ré?:g Adétmal Eh?x%) fdr‘?f{s%&ﬁ fyet hods

according to e invention for creasi ng ene TS suc

cosnet decrdmge eﬁpetamncm of firellinesg wihldes; anoeewdrse apnd@ml sttoplgeforveganed es,
breast augnmentation (contour or size) through topical Eaé)_pl ication, lip
augnenY#iqus pathglogicodafes.i Suakcappfications embec me@qre appRpESte pAIESi o the b9dyy enpdel i ng

the *aBRBGUETPBRTR oot ot BRESRSBE St o hefl, B SEBMARY  CBUESHY, O, O ®
ef f ect Som %&iﬂmﬂ of o4 inveREdemsy 6 af)lﬂiedlﬁdi aatrete bpidefmdl Shiskedys, abr inadu@aed t runk,

|l eg or other fat stores to decrease apparent vve| ht or irrprove gr oss

aest heto decregsn a5 plinginatg scarg apd sisgiclhmaiao Agpody s aredpslpved 4@ BCaEREIMe Of
peri - %pésﬁﬂ falflﬁneﬁ-&ch ?f%@cpie%l's R EEYARR ﬁpﬁg%opl ast y) or lip reduction.

[ 43] MHCr Eas )OST {1 0NS e pplied to areas of the body

such api6) heCoxhp@sitloﬁﬁEt irfcr&asing, epidftﬁﬁﬂ\mlcmesy\mlm k&nﬁﬁml oheloReéndr@giae- br east s,
stretch marks, buttocks, cheeks, arms, and/or |egs. For decreasing fat t he

CONpOSSANBRSE GAPRETEHII 4 total coneantrationrafdirqm AkouiditigM tolsbouti08iMyr  abdonen or

e 1) kSl FATB0: IRl BB BERES o 1200
CoMposyf AN v&ﬁ coltifh 4 btdlohc&tRAGh BEAIm Abott 1D C}JM‘{S %bﬂ“mfo%Mﬂ&J eas' ng fat

cont ent contaln -one or nore zinc-containing cC onents, In a

concengdnBihiap c Eaﬂi@m , phfeitablly: Pom bt 08 pdito a;(aﬂtmnmef erably f rom about
100 pM to about 500 M Conpositions for decreasi n% fat content contain the
e

zi nc- cHd auﬁmgrggam:ﬁaeﬁom@ps@enp@ﬁ@ﬁmenhommny@he tepplied topisalletathat i on,

one of 0 t t re Mto

about r‘rﬁ %?%% e4%Sf %%Aa%g?%ggglpl ée ?’rﬁ%‘?’ﬁ[ i% %ﬁﬁ@@ﬁ#ﬁ%ﬁﬁ’%{q%bogg{ﬁ?ﬁ@& ion of a
conposThis &belie €Al 1direald RorhThe effédd YEME kR ift proniainglastiadneresefand/of the pur pose
of increasing epidermal thickness, for instance, to decrease appearance of

fine |infeas emdemaalé@su@ranoembmmmagpm abwaneilests; sphsticrenghonthe testh vari ous
pat hol o 1&65&@}%@%%% hfpaoﬁsé%ifcogﬁé}nt& tﬂf@oﬁ %‘@Tey '§ o‘nﬁ’?‘ﬁ% pfipts of the

body, PR E1 ¢a BaS ad) acent I pS oF or ehead,
for exsvmb ebout C0O ﬁﬂﬂsﬁﬂeferably from about 100 pM fo about 900 M, of one or more zinc-

containing components.

EXAMPLES
[48] The following examples are provided by way of illustration only and not by way of
limitation. Those of skill will readily recognize a variety of noncritical parameters that could
be changed or modified to yield essentially similar results.

Example 1: Topical application of a zinc formulation to increase skin elasticity

. [49] To achieve a therapeutic benefit for skin elasticity, initial stock solutions were

prepared as follows:

Sample stock solutions
a) Base only (“blank™)

) 10 uM Zn™ (“Z low”)
¢) 1.0 mM Zn™" (“Z med™)
d) 100 mM Zn™ (“Z high™)
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conpositions of this invention nmay be applied to decrease epidernal

t hi ckness, for instance, to decrease or elimnate scars and stretch marks.
Agai n, these effects are believed to occur as a result of an alteration of
zinc levels in the relevant tissues. [46] Conpositions for increasing

epi dermal thickness will contain one or nore zinc- containing conponents in

a total _concentration of from about Q pMto about 900 referabl from
Zbout 1ré§1 v areaysaﬂess@@mmnscaw qt?q;crp;zpwca@am% ”ica)ﬁ oot

thi ckn t out 100
y 1sEsiningdioDi @mn d ea ele
topically to the uns, to increase tissue zinc levels in order to pr event
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98 {4 b f
opi dor ndr 1BE Lo PR EOT Bl E%ﬁdﬁa&#@w%%ﬁe ;S elodiin g F b3S por
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concenﬁogglrd&ﬁ aagr om&ggggy %hg{"?% %ﬁlﬁ&%@%@@ F&S} u?’er a FEH ?Oot m about
100 pMofq.oMsomitto 0@ 1M PBS, wirxéed, liibbllsﬁaEIOI{nM Zﬁ,rﬁ;tﬁll ided ZOQJIT'QDIIGMZn tEXAMPLES

[48] The follow ng exanples are %&ow ded by Waé’l illustration only and not
by way 18f ul (Getaphi i Srtubesh Beegronp aﬂﬁed\mﬂlul DA En to $2.8gnl BBS,vortaxddet y of

casent Jahefe BTt Zheans wded B s 08T 2 oy DT 1 Geraplifx s aergafiion
for mul %%§%& to | AGHRARE sk %@Eﬁﬁ#lb{%&% gajiﬁ@ Tﬁ%&*&ga@d Libehapsytic

benefit tor*s asticity, prepared as
foll omvelﬁ@’rmmet N+dpér teztment@asup, £)57 Bisk Smhmce(a'ittﬂ *aaebk's)ofagewéﬁ pM Zn++ CZ

et SOSOICGRLTE 31t ORRERE bi IR o o A bty SR | b ot
Lot 87 i MIsﬂﬁﬁen%&oa%?ﬁgd Hél&slétgﬂiizs écgqe? ey RP3hé&n %lbfup g5 P aly figioPBS, pH

7.2, co BRL Lot #1111327) ving 109.7 n 500 nt.” To 0.2 m of
Cet apl lAlffG(' 2) days applicitiosy, tHedeatedwhin segulent & hal‘veefedsanlh]lmq and sapdivided jntor d

depend| thr e e:(fuappgmonsp a c?‘é)nrlerd%%?t?oqld Iaqgft {a?erg p%%t%sn, and a right lateral portion. The

cranial portion and the left lateral portion were fixed in 10% neutral buffered formalin for 12-

16 hours, then rinsed in 70% ethanol and embedded in paraffin. The right lateral portion was
snap frozen in OCT medium at the time of harvest and stored at —35°C until use.

[51] “Paraffin-embedded specimens were sectioned at 4-6 microns, deparaffinized, and
stained with Verhoeff elastica stain for morphological assessment of elastin content. All
procedures and analyses were performed by blinded observers. High resolution digital
micrographs of each preparation were obtained using a Diagnostic Instruments SPOT camera
(Diagnostic Instruments, Sterling Heights, Michigan) as displayed on a Nikon E600
epifluorescence microscope with plan-apochromat lenses. Representative photomicrographs
depicting elastin content (black fibers) are depicted as Figures 1(a) - 1(d).

[52] Figure 1 depicts representative photomicrographs of murine skin sectioned and
stained with Verhoeff Elastica stain after 21 days topical treatment with a) Base only
(“blank™), b) 10 pM Zant++ (“Z low”™), ¢) 1.0 mM Zn++("Z med”), or d) 100 mM Zn++(“Z
high™) depicting increasing elastin levels. As the dose of Zn increases from zero (a) to low (b)
to medium (c) to high (d) the length, density and thickness of the black elastic fibers
increases significantly. At high dose, epidermal sloughing and irritation occurs, however,
Lower doses afford the benefits without local signs of irritation. Overall, ionic zinc affords

dose-dependant increases in the elastin content of skin after topical administration.
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"A" "B, "C/" or "D'). For group A, added 20 | PBS alone to 180 pl Cetaphil
X 84 tubes. For group B, added 20 11.0OM Zn to 180 | Cetaphil x 84 tubes.

For group C, added 200 1 of 1.OMZn to 19.8 m PBS, vortexed, |abeled as

0.01M Zn, and added 20 | of 1.OMZn to 180 | Cetaphil x 84 tubes. For group
D, added 200 10.01M Zn to 19.8 m PBS, vortexed, |abeled as 0.1 nM Zn, and
added 20 pI . ' 84 tubes ) After addition of sanples
t 0 nDise : ST FRIQSHE CENER8d stored at 4C
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wer e lggl‘estﬁ&rt | zeé d%t& é}%l ura y | r?Eédlqgtél %?\ﬁs an%%‘%rvgéghaved at
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for each group for a 21 day period. After 21 days application, the treat ed
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ort n, teral
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phot orANOK fepbsted tepiutts sl sbrafitance deetneintd 19536 kvith fusst-Bpc esstinglagingt ed as
Fi gures 1(a£§- 1&2}{ [521 Figure 1 depicts representative photom crographs
of ~nurisher EkSR o qugeng-deséﬁgesug@ arerpEesenlict ps Vablgddrelowy astica stain after 21
days topical treatnent with a) Base only ("blank"), b) 10 MZn++ ("Z | ow"),
c) 1.0.mMM Zn++("Z nmed"), or d) 100 mM Zn++C Z high") depicting increasing
el ast iTableel.ddenal arbae(tﬂmae) afosEstahdurdieed mdémhmzweﬂbnw (b) to
medi um(c) to h| 0 ) t he b] ack :

C 2 i e} ISASCQINSY © DIGHK L B b HY T 1 -6 A A 01l A ot Ough| ng
and 'rn‘iécf’ tdr"t‘i 1 Mgnmgugé%gn% Lower doses afford t he beneflts Wi t hout
| o ‘S‘I’M on. 1, 1tonic zinc affords dose-dependant
|ncreases in the elastin content of skin after topi cal adm nistration. 15
Exanpl e 2.  Topi cal application of a zinc roul ation to alter epidernal
t hi ckré?rgﬂ [53] Paraffi nﬁ—@ﬁ%dded speci ré&ﬁ%m animal s treated in exanple

1 abowyRWBHEK (“blank™) 18221.646 600.673
10.0 pM Zn'™ (“Zlow”)  16786.125 676.14
1.0 mM Zn"'(“Z med”) 20799.188 653.073
100 mM Zn"'(“Z high™) 27365.292 890.926

[54] Paraffin-embedded specimens from animals were treated in Example 1 except that the
doses of 10.0 pM Zn'™, 1.0 pM'Zn'H , 0.1 uM Zn™, and the control were applied for 42-
days. Specimens were fixed and embedded as above, sectioned at 4-6 microns, |
deparaffinized, and stained with a combination of Verhoeff elastica stain and the Masson
Jtrichrome stairt for morphological assessment of epidermal thickness. All procedures and
analyses were performed by blinded observers. High resolution digital micrographs of each
preparation were obtained using a Diagnostic Insirnments SPOT camera (Diagnostic
Instruments, Sterling Heights, Michigan) as displayed on a Nikon E600 epifluorescence

microscope with plan-apochromat lenses. Images were analyzed using Image Pro Plus
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sectioned at 4-6 mcrons, deparaffinized, and stained with a conbination of
Ver hoeff elastica stain and the Masson trichronme stain for norphol ogi cal
assessnment of epidermal thickness. Al procedures and anal yses were
performed by blinded observers. Hi gh resolution digital mcrographs of each
preparati on wer e obtained using a Diagnostic Instrunments SPOT canera

Di t |' . Hej ght's, ..M chi | ayed Ni k
00 pniets PSR Bt SitsrHlo MirtRi o drednat e edhetighi e o
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Ab Ber. kel f d ANOVA
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s g pIISTS BeRCRR: At ﬁ%ﬂﬁfsfﬁeﬁreké‘rﬁ&daﬁﬁﬁﬂéﬁ%eﬁ{‘ﬁ present ed as Tabl e 1

bel ow. Table 1. Epidernmal area (pixels) across standardi zed epi der nmal

| engt hs 21 days after treatnent with a) Base only ("blank"), b) 10 mM Zn++
("Z 1¢ ) 1. - - .d 1 h). G oup
Mean Sted=Erlh Sa it gREs e 4y s 2 FRE AR HE mEn P Zn. + ("Z .
|OV\/)h% ‘f!!.l,-.j}; Al 7' "q.. ) ',' l:l 2 Y b2 @ﬁi%ﬁ:ﬁ_‘_ 4P0 MM Zri
("Z h g7 8909 a1 P N-enbedded om ani mal s
wer e maelabeﬂdmﬁxmmﬁ«}a (lZQﬁﬂE])tP—JemwlﬂHEAN@D&ESeﬁéﬁtedﬂmasMeint , 1,0 pMZn ,
0.1 pMZn , and the control were applied for 42 days. Specimens were fixed
and enbedded as above, sectioned at 4-6 mcrons, deparaffinized, and
stained with a conbi nati on of Verhoeff elastica stain and the Masson
trichrome stain for norphol ogi cal assessnment of epidernmal thickness. All
procediroes and anal yses \idesn per f or med b§tdbEireded observers. High

resol ution di gl tal m crograghs of each preparation were obtained using a

Di agn&86¢ enlyncitiamieeht s SP&T28488ra (Di agn]o"s?’tﬁO@ | nstrunments, Sterling

Hei ght 5, dis on a N k O epifluorescence m croscope
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st anderquMZm*?( e’ psses£4d0.060ng St at viBWIGAbacus Ooncept s, Berkel ey,
California), with conparisons made usi ng ANOVA

Example 3. Topical application of a zinc formulation to decrease fat (hypodermal brown fat)

[55] -Paraffin-embedded specimens from animals treated in Example 1 above were
sectioned at 4-6 microns, deparaffinized, and stained with a combination of Verhoeff elastica
stain and the Masson trichrome stain for morphological assessment of brown adipose tissue
area. All procedures and analyses were performed by blinded observers. High resolution
digital micrographs of each preparation were obtained using a Diagnostic Instruments SPOT
camera (Diagnostic Instruments, Sterling Heights, Michigan) as dislﬁlayed on a Nikon E600
epifluorescence microscope with plan-apochromat lenses. Images were analyzed using Image
Pro Plus sofiware (Media Cybernetics, Silver Spring, Maryland) to determine total cross-
sectional area of epidermis over standardized lengths, Mean and standard error were assessed
using Statview (Abacus Concepts, Berkeley, California), with comparisons made using
ANOVA repeated measures and significance determined at 95% with post-hoc testing using
Fisher PLSD or Scheffe F-test. Results are presented as Table 3 below (P=0.0001).
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repeat ed neasures and significance determ ned at 95% w th post-hoc testing
using Fisher PLSD or Scheffe F-test. Results are presented as Table 2

bel ow. Table 2. Epidernmal area (pixels) across standardi zed epi der nmal

| engt hs 42 days after treatnent with a Base onIy ("blank"1, b) 10 M Zn++
("Zlow'), c) 1.0 1V1 Zn++ ("Z me(f"), or d) 0.1 M Zn++ ("Z high").
P=0. 0014 by ANOVA repeat ed rreasures Group I\/Ean Std Error Base only
(" bl ankabje 3./Owsosetipnal Ing 13 gndemmal 1.0 M

200" TR5) 1008 490,240 468 8. N0 B ) ) 6740, 000 113,908 Exarpl e

brown fawM Aibs] (“Pahel.ondp 1beaae dnspacy BRMm3).from animal s treated in Exanple

| above were sectioned at 4-6 mcrons, deparaffinized, and stained with a
conbi nati on of Verhoeff el astlca stal n and the Masson tr| chrorre stal n for

nor phetogtecat—assesstent br-owr—adt-pose—ti-ssy AT }J‘FUbCU‘U es and
anal yses were perforned b; l\fgffqnnded observers. ﬁb“ﬂgﬁﬁﬂ%mn digital

m Cr Gy 388 ofly PREMKP] CPall @k6565 3% € oDt al ned J@gﬂg@g[)l agnostic Tnstrunents
SPOT |_Canera (Dragnostic linstrunents, Sterling ghts, M chigan) als
di spl|a)dadudhZa™NZien)E600 480809416t escence ni cBﬁ%piﬁZ\M th pI an- apochr omat

|
&B:ﬁﬁﬂi%ﬁﬁ ) &l v ek i nj| 37%355@%;@ to deter (PH#¥98al cross- secltional
ggggssdg&wh V"r%ﬁ%{?{@ifg@[ Agia%ﬁ;%gncepts Ber <e ey, aal | fornia), _rt\r/]vere

conpari sons nade using ANOVA repeated neasures and significance determ ned

at 95% with post-hoc testing using Fisher PLSD or Scheffe F-test. Results
are presented as Table 3 bel ow (P-O 0001). 17 Table 3. Cross- sectional

h d adi pas t th 21
iy PR oot e R4 ) BB haBBR G Rp® LRRNRL Rt B SR bsrer &R 00, 1
c) 1. Ombhafions of growiRhiclors SlterGespbesT dadii;HoficZitt (i b aphledtoSitegar d Error
a) Base only ("blank") 456566.375 19714.059 D) Lo 2 (éz ow)_236809, 417

20948 simnficagfly ingreaa oz deqasaded)argy 79 disgaed 38 lowing exampe, (" Z

hi gh” )Eléa%%glé L 31%%10:1?_&%10%:@&1 of a zinc formulation to decrease fat (deep white fat)

[56] Stock zinc solutions were prepared as above and diluted in Cetaphil as above to

" achieve a final concentration of 10 pM Zn*™ in moisturizer base. After addition to
moisturizer base, the samples were mixed to homogeneity and stored at 4°C overnight. At
N=4 per treatment group, C57 Black Six mice at 8 weeks of age were anesthetized with 3%
isoflurane by inhalation. Moisturizer was applied daily to the lateral curvature of the
abdomen from the ribs to the pelvis centered at the mid—axillary line (“love handles™).
Moisturizer was applied at 0.2 cc per day for each group for a 21 day period. After 21 days
application the treated skin segment was harvested en bloc full depth and fixed in 10%
neutral buffered formalin for 12-16 hours, then rinsed in 70% ethanol and embedded in
paraffin. | '

[57]' Paraffin-embedded specimens were sectioned at 4-6 microns, deparaffinized, and
stained with a combination of Verhoeff ¢lastica stain and the Masson trichrome stain for
morphological assessment of brown adipose tissue area. All procedures and analyses were
performed by blinded observers. High resolution di gital micrographs of each preparation
were obtained using a Diagnostic Instruments SPOT camera (Diagnostic Instruments,
Sterling Heights, Michigan) as displayed on a Nikon E600 epifluorescence microscope with
plan-apochromat lenses. Images were analyzed using Image Pro Plus software (Media

Cybernetics, Silver Spring, Maryland) to determine total cross-sectional area of epidermis
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Si nce brown adi pose tissue and white adi pose tissue respond differently and
since different conbinations of gromh factors alter responses for each,
ionic zinc can be applied to either significantly increase or decrease fat
area, as illustrated in this and the follow ng exanple. Exanple 4. Topi cal
application of a zinc fornulation to decrease fat (deep white fat) 1561

Stock zinc sol yti.ons. were prepare bove and dilyted in Cet as above
to - achidgesiandarsied legriedtead ?l’cS‘rFt%I% T VWS assersed ppiag §th%swa( %us Af t er
addi ti 0rc&ne%,tm&kaekZ@alfmﬁ,:w&ﬁeoﬁ?mo% R Ssiffh %gx Ehduyesand

stored at over ni ght r eat ment gr ack Sl X mce at 8
weeks ofandggnyﬁnaacmdaemﬂnaed atéh‘i%mm p@%hocstetﬁtlngnmng thher Bh8DatriSsheffe F-

Moi st uri zer plied to t he | at curvature of the abdomen from
the ri b§esf"&{"t\gﬁ§3 EB‘%R?FS:‘?H rhlg 4delow n&é&g& llary line ("love handles").
Moi sturizer was applied at 0.2 cc per day for each group for a 21 day
period. After 21 days application the treated skin segnent was harvested en

bl oc f ufﬂabk&@ﬂmm‘:ﬁm@édeeﬂm araagjprxals! b@fb$ﬂtt£ﬁl&1fdﬂl@bld@nﬁdrleg§l_]g hour s,

then rinsed |n 70% et hanol affln enbedded

o

speci nefd4d

conbi natmrﬂvgfrega{tées{eg%u%g@;aw& §E,‘a|{h_9ac%@§oﬁ19@tm§ s i, ggghr one stain for
nor phol procedures and

anal yses were perforned by blinded observers. High resol ution digital

m cr ogrﬁmw%wm%%
| nstrufrents SPOT camera (Di aM%%tl c Instrunents,| Staiderd ERgE Hei ght s

M chi gt I yorT 4 j{ﬁl}l 600—epituor M CroSTop h
pl a .aig%%row w@nses aeY’g vverZEAanaILzed usi ?&ﬁilﬁrrgge Pro Plus software

(Medi bpy@gmghﬂcs, St ver Bo11rei Maryl and) tq shebessi ne total
cross-gectional area of epiderm s 18 over standdrdized |engths. Mean!and
standard error were assessed using Statview (Abacus Concepts, Berkel ey,
California), with conparisons nade using ANOVA repeated neasures and
significance determ ned at 95% w th post-hoc testing using Fisher PLSD or

. Schef f epkampfss. 1ReA YbdBcaBbE oPs ERRb AR APk &t Or Bel W (F@eR004d . Tabl e 4.

- Cross-sectional deep adl poSe area (pl Xels) across standardl zed epi der nal

| engths 21 days after treatnent with a) Base onIy (" bl ank" ) b) 10 uM Zn++

d 0 d S
B e S 4 B P so M A SRS TR ol ShAN. B RaphRACHS

+29375. 4gRtadS darBBeladded to an ointment formulation. An example of this mixture would consist

of Tween 80, glycerol starch, sterile deionized water and triethanolamine.- The most
preferred formulation would attain local ionic zinc concentrations of 1 to 100 micromolars.
This zinc oral composition would be used to treat gum regression and aid in tooth loss caused
by gum disease and age related degeneration of gums. Increased elastin and epidermal tissue
would help to anchor the tooth in place and provide support.

Examples 6-8

[59] Examples 6-8 show the effect of the application of a composition according to the
invention in (a) increasing tropoelastin content, (b) altering epidermal thickness, elastin
content and hypodermal fat, and (c) increasing skin elasticity. Among others, it was found
that in general the effects of increasing epidermal thickness, increasing epidermal fat and
inducing new elastin production are dose-dependent and that the effective ranges of active

 ingredients for these three effects overlap.
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b) 10 M Zn 73011. 321 5060. 653 Exanple 5. Local application of a Zinc
formulation to treat or prevent gumregression [581 A gel or paste solution
is used to release ionic Zn to the gumarea. For instance, zinc acetate can
be added to an ointment formulation. An exanple of this m xture would
consist of Tween 80, glycerol starch, sterile deionized water and

tri et hanol am ne. The nost preferred fornulatron mould attarn | ocal ionic

zi nc cExample 6.1 Topienl applicatig imc dormudationdo in PP Aoniesbposi ti on
woul d be used to treat gumregression and aid in tooth Ioss caused by gum
di sease and age rel ated degenerati on of guns I ncreased el astin and

epi der ti,ssue .woul el p to _anghor Qth | | ace

b bpor 1001 5 3 S RORGE W tn s BEto e okt 4 Arll cPSGpRRHal O C ot  on
of a CAARGHldrTh+AGE QORI cPmbirizb MBS, | Ofter AAdfiih t ﬁﬁmm%aéésomeel astin
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Exanpl e 6. Topical "application of a zinc formulation to incréase

t r opoetepeti day&omwhrgr@lﬁn{orlﬂsdwqicnzﬂ nafisoV-dey epplivation ﬂh@uc@gﬂ dersalsbiue to
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m xed ft@ﬁﬁﬁﬁ&'&* Iﬂl@ﬁ@uﬁtﬂ%ﬁﬁn&ﬁmqm&ﬂﬂaﬁﬁzﬂié&@em@d affl Wreup, C57

Black Six mice at S weeks of age were anesthesized with 3% i soflurance by

i nhal asﬁmntsmesfmmnzedsmwaépﬁ?fled daily to the dorsal skin of the nouse.

Moi st u wa at 0.2 cc per. r. each da

per i od[é1 g?ra%%‘hg%%d SRETIISRS W?Iﬁge? %‘8&? ’gc{?f’ﬁpaféﬂg %&P@es%/ed and
di vi degrobbd %ithhReeseerBHI& DRAS SRR tropdel@tn (SFFHIOTGEIGHCOMCTer ed
formalin for 12-16 hours, then rinsed in 70% et hanol and enmbedded in

par af f ¢l 5" Fd CEAGRAN GRS A)ravd staizadavith Baséaeétstaim Froaifineapbedded

o o TRE e Red R A MR nR SRR it B B GaER Y T M e
(5 F S e HREACEANSRRRA L Bodn S mobmdmema Red

stain. Paraffin- enbedgmd peci mens were sectioned at 4-6 m crons,

depar atalysey ware dog hd.»ltldmﬁiedi obaer\rr:rsi rilighaesplutisorigipd mierogeaphi REEache phosphat e
and ¢ O%%&BM %ta\%éc{' u&?gsé Bla%n%t{& Inéb‘trdmé%{tso %Jf rcgrﬁel%%lagnosuc

Instruments, Sterling Heights, Michigan) as displayed on a Nikon E600 epifluoresence

microscope with a plan—apochmmat lenses. Images were analyzed using Image Pro
Discovery software (Media Cybernetics, Silver Spring, Maryland) to determine total
cross-sectional tropoelastin content. Mean and standard error were assessed using Statview:
(Abacus Concepts, Berkeley, California), with comparison made using ANOVA repeated
measure and significance determined at 95% with post-hoc testing using Fischer PLSD or
Scheffe F-test.

[62] Figure 2 shows specimens of the above, for comparison, with (A) being a specimen of
the control (no additional zinc compound) and (B) of the invention. Figure 3 depicis the
increase in tropoelastin mRNA lévels with treatment by the zinc-containing composition_
(black bar). This increase is paralleled by an increase in newly translated (hence soluble)

tropoelastin by immunohistochemistry.
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anal yses were done by blinded observers. Hi gh resolution digital m crographs
of each preparation we obtained using a Diagnostic Instrunments SPOT canera
(Diagnostic Instrunments, Sterling Heights, Mchigan) as displayed on a

Ni kon E600 epifluoresence mcroscope with a plan-apochromat |enses. |nages
were anal yzed using Image Pro Discovery software (Media Cybernetics, Silver
Spring, Maryland) to determ ne'total cross-sectional tropoelastin content.
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Sem -quantitative scoring was done to neasure cross-sectional epidermnal
t hi ckn@sdhypadssnalfapasingfemi-guaptifafivedealomal fat. (641 Figures 4, 5 and 6 show
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Canon ZR60 (Capon, Jamesburg, New Jerseﬁ)ﬁ. Snap _tine was deternmined as a
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time was determined as a measure of composite skin elasticity using Abode AfterEffects
software. _
[66] Figures 7-11 show the results of tests on five human subjects treated for up to six

weeks, as indicated.

Exa@le 9. Effective zinc concentrations for induction of elastin production

[67] A stock zinc solution was preinared as above to achieve a final concentration of 100
micromolar Zn++ in commercial moisturizer bases, After addition to moisturizer bases, the
samples were mixed homogeneity and stored at room temﬁerafure. At N=4 per group, C57
Black Six mice at 8 weeks of age were anesthesized with 3% isoflurance by inhalation.
Moisturizer ﬁras applied daily to the dorsal skin of the mouse. Moisturizer was applied at 0.2
cc per day for each group for a 21-day period. After 21-day application, the treated dorsal
skin was harvested and divided into three segments. One segment fixed in 10% neutral
buffered formalin for 12-16 hours, then rinsed in 70% ethanol and embedded in paraffin.

Two segments were frozen and stored.
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(66] Figures 7-11 show the results of tests on five human subjects treated
for up to six weeks, as indicated. Exanple 9. Effective zinc concentrations
for induction of elastin production [671 A stock zinc solution was prepared
as above to achieve a final concentration of 100 mcronolar Zn-H in
commerci al noisturizer bases. After addition to noisturizer bases, the
sanpl es were m xed honopgeneity and stored at roomtenperature. At N=4 per
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positive control contained no cations, while the negative control contained no elastase.

Solutions were read at 405 nm every minute for 15 minutes under controlled conditions. The
optical density value of the negative control, which represented background interference, was
subtracted from each resuli. These corrected optical density values from the two trials were
averaged,
[71]  Elastase activity increased for all the ions Mg**, Ca®", and Zn*" between the interval

- of 0.005M to 0.01M cation concentration. At all cation concentrations greater than 0.01M,
elastase activity sharply decreased, and higher concentrations continued to result in
decreasing elastase activity toward a minimum j}alue. Divalent cations were found to induce
elastase activity at very low concentrations (<0.01M), followed by a range of concentrations
where the presence of divalent cations inhibited elastase (0.01M ~ 0.75M) to a minimum
value greater than zero. At very high concentrations, divalent cations were found to once
again inducs elastase activity (>0.75M).
[72] Elastase was found to be most sensitive to Ca®" ions (the most potent immediate
inhibitor) while most constantly inhibited by Zn** as time progressed. Elastase was least
sensitive to Mg®". The results are shown in Figure 13.
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Solutions were read at 405 nu every mnute for 15 m nutes under controlled
conditions. The optical density value of the negative control, which
represent ed background interference, was subtracted fromeach result. These
corrected optical density values fromthe two trials were averaged. [71]

El astase activity increased for all the ions Mygt+, Cat+, and Zn2+ between

the in val ., 0f:.0..005M to 0. 01M.cation. concentratjon. At all.cation
c_oncen{ﬁj:\t i"é”@ué}l_cé‘%ﬂoé’ts afl‘%gﬁteﬁt. P a"%mgﬁ 3%?(2?3%&5??%?%}10&%? g?rﬁmdecr eased, and
hi gher ine@efidd B tIRenEORET BatBEndiPidugiiblicAtibonde PaAs hiicaligsafe activity
toward a m ninum val ue. Divalent catjons were found to induce el astase
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activity (>0.75M. [72] astase was found to be nost sensitive to Ca2+ ions

(t he nthese gfordinery skl Ge art in Hehitnfithe teaghingscofithis dnveation ft bgrtdin plidmigeed by
Zn2+ ti d. El ast I . Btive.,t t+...1LN | t
AT L s A A R e S e

cited dppefididsclgnmci fication are herein incorporated by reference as if each
i ndi vi dual publication or patent appli-cation were specifically and
individually indicated to be incorporated by reference. [74] Al though the
foregoing invention has been described in sonme detail by way of

illustration and exanple for purposes of clarity of. understanding, it wll
be readily apparent to those of ordinary skill in the art in light of the
teachings of this invention that certain changes and nodifications may be
made thereto without departing fromthe spirit or scope of the appended
clainms. 23 WHAT IS CLAIMED IS: 1. A contact |ens having present on the
surface thereof one or nore zinc- containing conponents in a concentration
of fromabout 1 pMto about 500 mM 2. A contact |ens having present on the
surface thereof one or nore zinc- containing conponents in a concentration
of from about 100 pMto about 50 nmM
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3. A conmposition for nodifying the properties of tissue, said nodifying
being selected fromthe group consisting of increasing or decreasing fatty
ti ssue, increasing or decreasing epidernmal thickness, and increasing elastin
content, said conposition consisting essentially of an effective anmount of
one or nore zinc-containing conponents in adm xture wwth a dermatol ogically
or pharmaceutically acceptable carrier, wherein said one or nore

zi nc-contai ni ng conponents is not a pyridine-thiol of zinc, a tautonmer of a
pyridine-thiol of zinc, a zinc oxide, or a zinc sulfide. 4. A conposition
accor di WHATISCBABEDfISr i ncreasing el astin content of tissue. 5. A
conposition according to claim4 wherein the concentration of the zinc-

cont ai ni.ng chrpotaenkns dafingpreabrduin theGupivd thesdobohe 9OOndvk zBic- A conposi ti on
according to claim4 wherein the concentration of the zinc- containing
conponent i sohfa@ih@biponkdl iaM tshcameition HFQrdaMabdut PpMPEPSIsduti on accor di ng
to claim4 conprising zinc acetate. 8. A conposition according to claim3
for increasiqpg gt content of tissue. 24 9. A conposition according to
claim8 wherein the concentration of the zinc- containing conponent is from

about 1,0 pM 1.6, RO, 800, M0y & SRR hRNLPSAOCILAG, Ll al m 8 wher ei n

the concentration o al ni ng conponen s Tromabout 100 pMto
about 500 M 11. .A conposition according cl ai C ri.sing zinc acetate.
12. A corrpos"‘iomjégﬂngaﬁoé%?o&fe??@ 1?6°8?§P%@W9#£%8€%‘g]§|%ﬂ€%‘1 AYhtent of tissue.
13. A conposition according to claim 12 wherein the concentration of the
zinc-contaiﬁoﬁgN%onponent is fromabout 190 Mto about 100 M 14. A
conposition according to claim 12 wherein the concentration of the

zi nc- cont ai M mygmposipomdnt nicslifiyingntha paperti@G0ofyMssvs, aidumodifying! 15. A
conposition according to claim 12 conprising zinc acetate. 16. A conposition
accordi ng t detigadelocted fim theotreds targistipg deimedasihfoe Heweasinglfdtty A conposi tion
according to claim 16 wherein the concentration of the zinc-containing
conmponent i giskicOMcadasivf of d&rédnk@pridandl B0theM, addincleasiOpRRSHA | ON accor di ng
to claim 16 wherein the concentration of the

content, said composition consisting essentially of an effective amount of
one or more zinc-containing components in admixture with a
dermatologically or pharmaceutically acceptable carrier, wherein said one
or more zinc-containing components is not a pyridine-thiol of zine, a

tautomer of a pyridine-thiol of zinc, a zinc oxide, or a zinc sulfide.

4, A composition according to claim 3 for increasing elastin content of
tissue.
5. A composition according to claim 4 wherein the concentration of the zinc-

containing component is from about 1.0 pM to about 900 pM.

6. A composition according to claim 4 wherein the concentratioﬁ of the zinc-
containing component is from about 100 pM to about 500 pM.

7. A composition according to claim 4 comprising zinc acetate.

8. A composition according to claim 3 for increasing fat content of tissue.
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zi nc-contai ni ng conponent is fromabout 100 pMto about 500M 19. A
conposition according to claim 16 conprising zinc acetate. 20. A conposition
according to claim3 for decreasing epidermal thickness. 21. A conposition
according to claim 20 in which the concentration of the zinc-containing
conponent is from about 10Mto about 100 mM 22. A conposition according to
claim20 in which the concentration of the zinc-containing conponent is
from about 100 Mto about 10 mM 23. A conposition according to claim20
conprising zinc acetate. 25

9, A composition according to claim 8 wherein the concentration of the zinc-

containing component is from about 1.0 pM to about 900 uM.

10. A composition according to claim 8 wherein the concentration of the zinc-
containing component is from about 100 pM to about 500 pM.

11. A composition according to claim 8 comprising zinc acetate.

12, A composition according to claim 3 for decreasing fat content of tissue.

13. A composition according to claim 12 wherein the concentration of the
zinc-containing component is from about 190 pM to about 100 mM.

14, A composition according to claim 12 wherein the concentration of the
zinc-containing component is from about 100 pM to about 10 mM.

15. A composition according to claim 12 comprising zinc acetate.

16. A composition according to claim 3 for increasing epidermal thickness.

17. A composition according to claim 16 wherein the concentration of the
zinc-containing component is from about 1.0 pM to about 900 uM.

18. A composition according to claim 16 wherein the concentration of the
zinc-containing component is from about 100 pM to about 500puM.

19. A composition according to claim 16 comprising zinc acetate.

20. A composition according to claim 3 for decreasing epidermal thickness.

21. A composition according to claim 20 in which the concentration of the
zinc-containing component is from about 10uM to about 100 mM.

22. A composition according to claim 20 in which the concentration of the
zinc-containing component is from about 100 pM to about 10 mM.

23. A composition according to claim 20 comprising zinc acetate.
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