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[13] Figures 4-6 are graphical depictions of conparative scores for

el astin content, epidermal thickness and hypodermal fat, for a conposition
of the invention as conpared to a control [14] Figures 7-11 are
depictions of test results on increase in skin elasticity by surface
application of conpositions of the invention, using graphs and

phot ogsat¥em 2141 55308-2531 6 ] LPK Csnanlyraphbica vaticteqideictivity cin tersbisrilatett i onal

| asti tent aft 21-d i.cal ' ' f.zj . trol.
P e el (1 PR, PN Sy
0% PR AR e e Rt o o

el astin production \WWVENTI ON [17] The present jnvention
r el at €99 JANGeonl& h)195-106% o Recedeyidsaer hvs shrygsthaiydrg mayregae ¢ opi cal
met hogs, i,ch ar.e enpl oyed ' hects,
el udhe e PR AR PHER bRl E e Phnih B TOREUEE Anofh o8

el ast FRIAY a1 RAFEPiyAchk ekl (20013 nih: 7 Rbyseldimigerrl deorbedd(DyE22E3h or near

the skin. Wil do not. wish't bound t by, i§ i ' t hat
{ nese thormLip e dN U S S 2 de el chtreten BHBRRTIARL Caceo

| ocal” el frERNGIRMIGE Heuald @bofkal fBRid 6,6vadH is hisGstat. ofp¥81" | n general ,
t he iﬁ\%gﬁlﬁgﬁk onprrses a nethod foé altering the. properties of, tissue of

a subjbyich, sgiral. Amiap asids neroass WRING translatiog wndepsudiotly 9f aswdy STVIRG %t

. . tat Cont. . . ‘ e ] i

It Pg'gﬁgﬁéﬁqﬁﬁe?ﬁ%rsﬁcyﬁ%egé %%é) p Fgﬁb%ﬁ?ﬂgﬁﬁiggeén ggecr géag:a ﬁlgéiig%i(?eyrg? ggjlq i Itfﬁli)egﬁlness,
and i notgasisg-ehaktThe WdMeaaitosomak kinasedpTE, )mﬁmew?fsi ng
cons! seivar wsBra PRy i@ PO GibiRy e e A8 B0hnd BTRAR ! O

consi §F ntali ni ng  conmponents- (e.g.
zi nc %8{1‘78 | DS 5'-1ERRRAIDESSpyRREIRE tebeh RINS) [ Mantinetril (20018 SdiohClam

dennat o cally or pharnaceutically acce t_agl ﬁ1 gﬁgrder, %‘ﬂ an .gffecti ve
ti ssu@7atld)F5EBAg 7k (e apidvagam obrberRgpiel RIOTR S¢ heeslotg UPIEEYey OGRS of
sai d podifying, [l i ity bthe 881 AR RMallf) @ibbioedt i on
conpr iP4BeR e%g?lﬁ%e O%P%ct?‘gglgﬁ%??ﬁa&ggﬂ%cti on.in t?\e)hski n(i.e.,
" supepkdteinal6 Haabidn inplibaerkimtthe tdgalagiki pf ¢4l Bize [Magiept dlaturfalof a subj ect,
whi ch conprises topically a i a, der pat ol ogj cal hariERe ically
acceptl@® e @%ﬁ?%?@é%‘ﬁ%ﬁgﬁé&ﬁg? @%ds%?ﬂsﬁ)g P %é&%n%éltglr%ertr% p e 2
zi nc- ai ni agaleba| i X! Yheefbd: B Ancle TEH-DhaTCRIPly or
phar n&gﬁjﬁp@gﬁﬁyﬁ%cep?gmgl%ﬁﬁ%g, inear] anount effective tl,}o 6 Increase
fatty prodstion wasimvesigied ondetraisubicsele of thinmed! ot iowdh ebgewt gt . 1 n
anot her aspect e inv ion ¢o [ ' i t
pr odudEFEAT Tatsd %é‘ﬁéﬂf ﬁ%teﬁgsu gﬁ{hej\eﬁﬁ%rﬁnéﬁg%?ﬂgég{att g‘gﬁ’@%ﬁ’?‘!f rlgﬁ)zfcl)tl%yi ng a
der mat.glQqi a%@,%diﬂca&t et 1B pedttin CHV-Y ant TEPP hbdreetoniposintnohiuroenbited i ng

0

essential ly one or nore zinc-containing conponents, | n
ef f ectwittediaphydedroe astaphyseehtissuess de addtion, sxpresssm levrds %ﬁfdﬁéﬁ%‘“ﬁﬁﬁ@i d of

decreased fat, i ncr easi r. dec ' I3 WRrfERph to

i ncr e d&&€ 8150 %@Wﬁ@aﬁgggﬁlgfﬂ?@ﬁ%ﬂ | ssgtgl,gﬁ%ﬁlc éﬂn%; be done by

af f eCtig Frhhdiermihp SrosuihRlor Obtandicnoalyifimstional pslgpepiide grofwth fastors that

exi sting adi pocytes. In a third a,sagect t he ir]jvent.i gnve?o Ll S&5d et hod
for ireee belved iepwlifarstionsnt differeunabon pEeahs, SRoryomg AP YUl ng but not
limted @k&j VB GHR EATPIDBER H2Py aliby2@ppl1gsky3s8]. ERudl i ssue a
der m&%ﬁfgg‘%%ﬂf (%gﬁegﬁ;rrgnaceeut %I I§ aclgept abl e (gonposi ti onwlpon i sting
essentiGFbgtadfis bnmdde thesracelipler potitaiprd e keaplsensd BY STIRHSSY a&&@fﬁ with a
derr nat ol,Qgi.cal,) r AL oyt jGal fAhlt ShiridhadRedf fective
el asti -dlﬁg#)eéélf’%ﬁgﬂ%%ﬁtﬁ% ggijrstiﬂ rlLal])sé ect%%&f'tg gac?n.venti on lg;g?ri_ses a

met hotifufd td MFHERELIAE tepPé:gesssiah of HekGIBbsial pere [Stbjlegtal. (19R3) deteHdtio!
conprising topically applying a dermatologicall r. ghar j y
accept29r 253:8 sihefeditec ”lbgtF iy 28k %%%qegti’ch r?#ﬂag?{ec?ggu%%ﬁgl% o

zi nc- cont ak 0 1 Sl AL SE o thihdingAe hiEt sxtiady artibyaner

phar m@%&%@é{‘%ﬁg%@gi&%b%e Ca?ﬁ'&%@é In e?r%heffecg(tjfigve epi der mal .

t hi ckneseptompwkial cngesim assemblymfaneaapber cofpldrdha PPesphPryiates BeBIOdLRs | n need
of increased epidernal thickness. | ot her .as ! k0l
conpr i ¥fdBe faily Bkt PhalPTiy é&@? 2 §1Fﬁ14§%%{éssdé15%}§0£@§§ | %a%hy whi ch
conprises topically applying a dernmatologically or pharmaceutically
acceptabl e conposition consisting essentially of one or nore

zi nc-contai ning conponents in adm xture with a dermatol ogically or

phar maceutically acceptable carrier to an area of the skin of the subject
in need of decreased epidernal thickness. [20] Yet another aspect of the
i nvention conprises a nethod for increasing elastirt content of the |lens
of an eye of a subject conprisi ng pl aci ng over the Igns a contact !en_s
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and/ or ' ; icRdNE k. Qlif@iw af devt@bent. tlasivoul d be
not ed,maﬁgﬂmg{/og%@%g#dﬂﬁ@%ﬁe%ﬁ%gg?%enﬁ?b?he present i%vgﬁti on %%bi{ltﬁt

at

| i ni t efajorityredgissiat, dastoptnashenapvedinantirdlvanriap ipafob g praksde

ari se dye to nechanis t hat . ar CJ i j El§TeM ity S

i nten eﬁréyflma{fggh}’ g%ﬁ?aa‘f% ot fé?@i?ﬁ@%%%éﬂé %SF] gglll p)gfc ire%%dg% I?%ghtr?r‘ec hani sm
of ](c)r :Ig%ﬂous i%%g]ﬁgﬁigﬁ}p%ﬁ éh@ﬂﬁ,thaldéﬁﬁ:uﬁﬂsikg @mvrmﬁiwg;i (BEF-Ehingrepspdetasion ar e
usefu or therapeutically, regulating.visible and/ or. tacti

di scorgenpbpRicERtipmhEehlisple R’%fr?tfi’&%i‘ﬂ:b@%‘ﬁf%ﬁ?l fﬂ’&“’t@?‘t"&‘#"gﬁ' Spl

di Spo%h@ﬁbtﬂagébéeﬁ!iﬁérﬁﬁlieagsﬁkﬂofb Wb BinkihSisisplzde by BEBRII[Comt ¢traf), e g.,
dimnishing, mnimzing and/or effacing visible and/or tact]]

di scontpon)ikBiesChan EHACRB8HE2E860 p pest-tarsoriptions! {9yeh g@ﬂ& ovi de

i mproved skin ear ance and/or. feel . . I, en

appear%ﬁ@%geﬁﬁ]&%g‘f)g?n&é’l"?mﬁb‘?n X fuclac,reatsﬁg %ﬁ%ﬁlﬁ%ggggﬁlaég% or Aot her

di ﬁens[fgg%ﬂm%t 411 (1952804 Mhesi§d(FK 588-58BY Zific detsigrelhnd HEF-Joparcesion.di amet er
S

of por may decredse, or the apggr_ent hei ght of tissue im’redi%%?ealy
pr oxi nehieh saggsets thad pien inraySnaveape dlasiinpreduaipndarops! BT HIACERS A3F ¢ he

i nt er adnexal ..ski 271., The - i I: I ysettmbctiver
prophyW%%FE%%?Fvg$ﬁgu?§zFﬁ%dgggﬁgpéngﬁﬁﬁg%t?ﬁ%ﬁ%?%aﬁ?gcontinuities in
manmal i an slcin texture, including texture discontinuities associated with
skin aging, that is, delaying, mninmyzing and/or preventing visible and/or
tactile discontinuities in the texture of skin, to thereby provide

i nproved skin appearance and/or feel, e.g., a snoother, nore even
appearance and/or feel. [28] Conmpositions of this invention contain one or
nore zinc-containing conponents that are effective in carrying out the

pur poses. The particul ar zi nc-containing conponent or conponents enpl oyed,



[ 30] The conpositions of this invention are preferably in the form of
products to be applied to the skin, guns, eyes, or other tissues of hunans
or other mammal s. They therefore contain a dermatol ogically or
pharmaceutically acceptable carrier, vehicle or nedium i.e. a carrier,
vehicle or mediumthat is conpatible with the tissues to which they wll
be PRl diEtle, Syl lis §FHRR bRk AR s RfcoRhSH RO LE Y don ACeaBIabl €, " as
used hereiln,” ireans at’ the conpositionS or cohponents thereof so

descr itbe@):ai68-5541.t Hiopeelistin and éhei alastio binsling wprotekn tehwsebaund #nekther for use in

atients jn.general. wthout updue toxigit nconpat i bild instability,
gl | er Q’P’E‘Piﬁ&%ﬁﬁ ot iy &Fﬁ?étr‘l‘(’leﬁ'g?r Spf’%ﬁ‘fﬁ?rﬁ}‘%ed%’ia ?rgﬁ?ﬁﬂ(t:eg rﬁltaéo‘;s[?ﬁ%i ons of t hey
I nventhgo S(‘{gﬂ]}%jnﬁﬁo%ﬁﬂs,idlag’éﬁiﬁgeirﬁafﬁﬁiﬁyﬁﬁtﬂl&)im@de;astﬁxsgdlebﬂei Ihe fiel FZ .
under consi deration, an articul ar in cosnetics,.an to ,
The  t afigroririlacecrnsnants asio eaoliedes Her S SR o Bt BPE e pound
or COﬁE’oﬁé&uHs%a Igfgg%}ifmgge&,%éﬂrécﬂogwﬁﬂ%dd% yhabxidaseRbbére(1989) t 0

significantly 1 a particular positive benefit, but that. inp icitly is
a saf &oanmuissud Res. 40d@E T5HR]. Azombinatinn ofpscobiatad.dveape.cad 28cdBleEs ect s.

The positive benefit may.be t- j snetic in
nat ur &PPigd 1P fherfgylfbaébge%g%v\m%? %051 ﬁc%?ke{%ﬁgg? 1\;\%?%{%63@?%}]%&62? ﬁlg %119 their
physi GatnkieutAkueorsRamkiltoaal of.St pitenti4RARRG9pN Thesnethnolsmogasswit glepdns,

enmul sions (including mcroenulsigns)., suspensi o cl .l otions, gels,
powdeﬂ@@efﬁfﬁo%tbﬁéﬁhf’ww&%?w%%ﬁ tge gﬁm lpﬁiﬁg{f%%o‘?‘r%8 g ?‘E?VS% goa%g‘géo nfqgr t r eat nent
of  SKi foneHHT to BB RIatSfobl N GRIEQARSId BBoMblelthaombaidion bficaliged i on to
t he zi ncp salts of this invention, other jngredien csl t ypi.cal Iﬁvy 3%1 in such
pr oduehé slagtig Fhesebyametnpiing b sepsrtinggploafthe assacialf Waf U$se O&é g,

penetr 3'6?n agents, preservatives, enulsifiers, natural or synthetic oils,
sol ve sI surfactants, detergents, gelling agents, enollients,

ant i ojogjanBherfpamgtsatichte bendficat stfedihofidesiniarmnc cepneyndsouenn wpbier s,

dyestuffs, col Qring agents, .Ro I I.SCOSi-t¥Wi L] nd
wat er ,nglrfﬂh%ﬁf?\fﬁﬁepg?%ﬂ‘ﬁg“u#ﬂ%géﬁég%ﬁa? ghbg}f?%?{s@ﬁéeggtg?lﬁgﬂ& ocffani cal
ext I aGhiss ofG9HdinkinadlioRfiled gaNésnbisiaioke of ughanltd wighrenil ngdegettsiolsgla t t er
hunectants, "mca, mnerals, polyphenols, silicqpes._or derivatives

t her edfeat apYICOLRENS Afiogingih §Kin SRIUBHFTBIERIET APES O SAPPHAYMdi tion to

Zi nc- contiah &4 A& 89%92?1@(&1&7116% SSRARAShIrithbRe HRY 78O Phdhidbnotwiar active

I ngr edi ents useg In s n or dental care._ For i n$t ance, they may. contal n
ant i - aelpsivactuifides Pearitone i Snidtent 55ti642 laludes pdliseyssim st OhEF act i ves;

skin barrier repair.acti.ves; non-steroj : i i tives;
artifil rSW”E‘@ﬁﬁB%e 5B AL 605 ﬁ‘&l?%e ¢e I%F a({ngrgllsy; &g% ggé{r fgé: %ﬁgéétﬂllé\;}%sfgic sebum
sti Muliah@dcht oSRMMNIR M Hrd BB primant dotiox impaadiant ipthotcompesifionsiibit or s; skin
tightening agents; anti- 10 _itch ingredients; desquapating.en
enhan@é?tgl,%h@ﬁﬁpf@q%{ IB%Z%W&{] tOé’ﬁ%ff%d&‘ﬁfP’é%“héPc ﬂg’;{ﬂ; i é"?.@{]ﬁr@’é}
Conpos 14,945 Iﬁﬁﬁa 83} 4 -S9dgn 5@ oYsiRend r LIk trkQmdhtodhose

cont rESW‘*‘é%{k?e eagégibgr?gg%glt%ﬂ%%qgf glﬁggkség CE)ﬁ ositions, wherein the

Zi nc- qeintaay Aitivg ingragiondn bnoer MYMEBEHS SPBIPPENAS il B ACAYEtFddRoot her wi se
contained withi.n a material. such it ls.rel i sur roundi ng
envi r GhYREFIpREIYCAns iy .eéjgoogfﬁ%a%l‘t?ﬁ&g%g%ﬁ? é\ﬁté&%éﬁ%rsagﬁ%l %ﬂh‘%ﬁg‘r’ over time.
The zi@gpeast girdlenRBleanpesnepitx«drwidoaponzotasideayh emethivniieon Sdchvrinhi n

matri xes, |iposones, vesicles, mcrpcapsul es, niicrospheres and 5he i ke,
or wi tRPROBNASSES eIl asristip.spme Wé‘ﬂ(’) ,”'gaﬁoﬁa%ﬂ“ a%f’iie["’ﬁh&éssgﬁneocr?%& and/ or
const r.uct: | sl ease of the zinc-containing conponent over tine.
The re%@?%%ﬁﬁ%ﬁggﬁéhﬁmeri al may be bi odegradabl e or

non- bi odegradabl e, and rmay be applied per se or in the formof a
conposition such as a L m@?@sf ; oi ntnment, etc. [36]
The conpositions of tﬁgﬁ%lniv%ﬁte?‘g% pre eralﬁﬁy%e orSrruI ated so that they
cont aimoan rgment(apf 1@ depist plivtomiaopepbont minagicorpordrnd staad, i s
effective per, se in obtainin %he desired effect or rn(?sult, as descri bed
bel ow, trestsdvhh vATHRS coReePiTaPIs oF B0F 1¥R BEHEEF P W Th a singl e

appl i G3ij OMigRE 2WebBtspHof@bloybls STMtdnd MR eIt iOhed BHealRd, @dd widlh i ons.

I n general, tThe conpositions of this invention typically contain a total
Conce e coatpiosiion fcontheing muc, dohe aPHIRJicEHMsEREEIAPPCAEMIGRERLSs that is from
about 1.0 piconolar (pM to about 10% mllimlar (mV). The conpositions
are applied over a period of time, and in a nunber of applications, so as
to achieve the particular objective desired. In sone cases the ranges over
whi ch particular effects occur are different while in others (for instance
in the case of fat alteration and elastin deposition) an overlap exists.
The exanpl es herein contain guidance of the effects obtained by using




supervi sion of a dispensing physician, chiropractor or other health care
professional, who will be responsible for ensuring that the proper anount
of the conposition is used to achieve the desired effect. [37] Elasticity
and elastin. In one aspect, the invention provi des nethods, conpositions
and devices for inproving tissue elasticity or increasing elastin |evels.
In on L JESY ka1 dDYEBH bPRACRAMRN 3PS IR ARMH: Hi¥ind 6l @8 Ng ,
eIastﬁ%SEE%?%EEQ?%ég&?ﬁégﬁgﬁof a s%%%ect %?ﬁc?uding but not limted to the
ski n) ,a simpokition ppthicsewntiopi cal |y applying to said tissue a

der mat gl ogi.cal | r _pharaceuti cal | y accept.abl Lit consi sting
essentﬁgllgg “%hgaﬁﬂgﬁ@Pﬁgi#ﬁ g@ﬁﬁ%ﬁ?%ﬁﬁgﬁg%%ggﬁg%%%%%%C%ﬁmgffective

el ast i didennislCMskaes MDHodkmA ] fst 4 Eempésidonadf themséntionas dempaedloogi cal |y
or '‘pharmaceutically acceptable carrier. This application is particularly
‘rel evatvnttelor i ncreasing skin elasticity or elastin levels either to

rever 9igE LS. i BLASEE RIS SPhRrLbARIRS Qistity By Qxide a

cosnet gﬁi ; oéﬁag%gg“ﬂ?§§$ Areas of the sﬁin to which t 2§conpositions
may bepaligtive df compasitions o€ tHedoenfivm clsingigraphe heéRintogephseye, circumoral ,

.foreh . |1 ps d peri,;-.ngs .br , | _4hegs, torso,
or i Shus TRTR? fid GerRRe e st b O g GR1-ok?

| pr othpiedl agplication ofiasbi €drtpli N the skin, a conposition according to this
invention contains one or npre. zinc-containin onponents.in of al
concedﬂﬁbtﬁ@ﬁ“%i3PWHWﬁéSﬁﬂﬁmﬁhﬁ?ﬁﬁﬁﬁﬁﬁﬂﬁgmfﬂwgl ﬂnﬁ%ﬂﬁ?nﬁﬁﬁ?ﬂ ctt%ﬁgferably
from ahauf; eabOfe oAl Q¥ bok @R i¥n ohtEisERPRAEEION may be applied topically
so as to p%OVIde an effective anobunt of zinc to the area where the effect
is desired, and may be applied at varying intervals and over varying
durations to achieve the deSiﬁﬁﬁlﬁﬁQ{ FRGREAEBoN €l astin content. .
[40] I n anot her enbodi nent of the |nJ€§F?§%F a contg%? | ens, preferably a
hard | ens, coated with one or nore zinc-containing conponents is enployed
for the purpose of .altering the elastici.ty of the |ens of t.he eye so as to
changd!k s Iilﬁggegelgﬁlayegpopgﬁatgf Fc’lizﬁmr"r(f)”r‘"' 2t '%S?Iingc.) HOrsRnd BSOS i on nay be
car ri g Rulaidhse HethdilsCRRIcH AES dnloid th actiberonkelog aioreol wvérhiadffeatse ai med
at inproving vision, for exanple treatnents to di m nish pr sgﬁggii

Coat i rdaclediag insrrasipggr decrersing, coidsrnaliucinres InqreasHiy sty %&‘i@ Fi*oned in
U.S. 888in Bl RbrdA 1 Seldb TWISR vl tih ot 33sh 1888 boe cont act
Iens,g%gﬁgk%gﬁgﬁég?eggﬂﬁ?% a plasm %ischarge so that the outer margins of
i ts i rnheebs itrif belvebthatithess fhemiativriszod nictisds praigs schiashlis EpHipp
allylarnine). This reactive surfac ' ywoul.d contact the outer margins
of t hém?r%"‘ﬁga W@HOW&B&W@GW&I@&?HS\%ﬁfe&\é\{&ﬁ%r%t € Tinked to a chel ator of

vari aljig afif pRickal, thein@hfién b@RfrisePs letiodlibyaltneg tairogresar tismeef ear bon
atonms for control]led release of ionic zinc.gfor exa%gle, undec.le&gte).

Thi s ISuhiReigeidiliamiae baee sglosted deop the 88 CoPHS g [IREEHES P PHE S#Gns” or
voul d 6! Aoy Meoh PRI Pfisshd) frching Chidtrhd] thioRlicks, AbdiGasityl OT 1 O

adm ni stration. ternatively, the zinc-cContaining coating may first be
appl i egidenndl gclheess mnd indreasingwitistim cetient e prid fihsue, sgil meibed copPEcussed

generally.in these. patents..[41] ln I i e | . act lens
mouldzﬁP%H@EE&ngﬁgﬁ% nggﬂ%gpﬁamg?hﬂﬁéqﬁgﬁggéﬁﬁ? %P%%ﬁ?ﬁa. the ionic
zi nc vQthfaliyshope oe hasé HncooEdlyd @mponetihl g, ZérTotnpotalsf empméast i city for
the corrected shape, The lens of the %%ﬁ woul d tend to retain the :

cor r ecodigr eheates) &Y adpiiyre Wit IR e RHE OF eufigglly acgeRIsIQ ATt ac

| enses,, { OLrldive HEARAGL B Hhold) S bRVRRHAERitd &f RiERsNe RIReUsLsaidcal i onic
zinc concentrations fron10gl to 100 tnicronolar in the vicinity of the

| ens. rwdifying. t he ef fective range, |ower concentrations of zinc may be used
over longer..perio f tine to hi . , %ﬁﬁ?
concen‘?ﬁat M‘%g S%%Qgﬁ%aglyu%eodlefas “shor eﬁh%ﬂg(?ﬁng@%% é;eﬁ%glroglffﬁc@ e |a|t'lc
concenyrbdiciiomninhy skiange, fsapsniaapit”) ér Cenphhithe o (ite., SO€pnfd"péf 4 ubject,

zi nc-cont ai-ni ng conponent or conponeg}s, greferabu%.fr n1ab%% 100 pMto
about EckeqmRitsey 1081% Ly spRlyEe: despatp Rally pRphasRac fl&ﬂiﬁgf WP R i on of fat
| evel 8300t hefstif &@h@ﬁﬂﬁ&fne B%ﬁf&ﬁi@cﬂ&dr@ﬁ:ﬁﬂ@@%ﬁ&éﬂtﬂﬁ%ﬂkﬁ%e

invention are applied topically to alter local fat |evels either by

i ncr easitmgdermetdiegicdlinaiphammapputthaly aerspitbieicarrieTHp & ghospigiiesivedp fat | evel
is believed to be due to an alteratign of local zinc levels. The fat |evel
affected may be that of the skin itself ("superficial fat") or may be of
tissue lying below the skin ("deep fat") Such application can be nade
alone or in combination with other factors to either increase or decrease
| ocal fat levels. Methods according to the invention for increasing fat
provi de benefits such as cosnetic benefits in ieducing appearance of



1441 Conpositions for use in this enbodi nent of the invention for

I ncreasing fat content contain one or nore zinc-containing conponents, in
a total concentration of fromabout 1.0 pMto about 900 gM preferably
from about 100 pMto about 500 plvl. Conpositions for decreasing fat
content contain the zinc-containing conmponent or conponents in a higher
total ;pQe68 @ét%@isbw, to D & thE k@@ honded b idetdvddofat Joubotheoaspertbepr ef er abl y
from about 1001.IMto about 10 nM [45@(@1& [ ng ee%iﬂg&rnglg tﬁicﬁkness.

Topi cadhveapph perpprissh 2 BTethpdioRPesrargfat PE fh'g“if o PRVENt TGN can be
carried out for : | i DHarSRLSRICAMRY adcBhtalkle esdposition

I nst ancé’gfpntt;eos t%g%l&éﬂg@ﬂé%ﬁ%%@%@%%%ﬁ?;g i ngésiﬁogvai ﬁil es, oIr)_ to reverse
epi dergvakistataresgmhtially aintage nore gieicousinngtoraiperints WragEUnSHHsIsH! i cat i ons

can be made t.0 appropri.ate parts of i nblde face (areas
adj aceHffrepsy flf‘%é*!%@‘ég’?a Ny tgl? S %?Cg hne%%,&o? g&%ﬁ%ﬁ%ﬁe?? h_l%g‘lha:‘}lg%sel Y,
CONMPOSidhicaRss Aty B it Meéuttb orremyohizcapml thethatsoideity emve vdpeidaryhe

t hi ckness, for Instance, to decr_giase or S}!ll m nog.tei@arse id, stretch marks.
Agai n,donk s effeqting sttberdhenyaberaf adippeytes e fhe size o ULIPI 28R " al teration of

2inc | Gglosiel Ml \fird SLRYARL illefifbieSomhtiile Somposiriiaesifoidinconiasi ng
epi derel I'ckness W'l | contain one or nore zinc-containing conponents in
a t ot dh aceneainsabjcciinchudingmt apblimited to i, whish cogpase M4 ef er abl y
from about 100 .opM to about. 50 kil IS 66RE e epi der mal .
it ok fBBG g s g g R ntrgﬁugﬁ*ﬁ@?“?ﬁ?n about 101.11'4 to
about RGstidd dbehtinly 60diieair thdrg zHpAPDABITEoNpORds MRdyitusVilbEUt 100 pM to

about 10 rnM 1471 Gumtreat nents. 0Si 1.1 oNS-0f.. L Ni S| | 40n may al so
be applaraatologisrbypy g}l%ﬂ%@?&cgﬁfn&@ﬁtfg’?%?%‘a{%%% ]lc‘fés)%tﬂ’tgmza?tndé cgév%h in order

£ 0 P s OA foutrfifds 4 0¥ BRARPST0R BordfriRt b afihod fdhinsrehsinpepidewel to resul t
fromthe effect of Phe zinc in pronoting elastin incre s%@?d/or t he

i ncr eathizkodss epa sibjestlthe ingthed comprgins opically aralying AP OB e ect s, to

better .anchor.the tee | CRERAS etd @ lond Bt SofidimOse W | |
cont ai PRAIEcEHUGR X&?\cﬁ?g%nat%}ea% " olﬁmfcrom a%g%ﬁteﬂlh.gg DM t 0 agout 100 oM
pr ef er @kamnifg esmysdpents il Al evitibolamgobgisally onhagreceyticaly ragceptahle
cont ai ni ng .conponent s.. .EXAVPLES [ 48] The ] ; rovi ded
by waycasterjin prekfecliye %dwgﬁé{ﬁﬂmfgﬁ%{ﬂhﬁ%s‘%%%ﬁ% ?hﬂtag%é?)gﬁ{&imgifgh%f ski Il
w1 repdidl ¥ Jaconunkesed cylchBilihiokneso Tamhdtheaspaarthabiventiontdorprissul d be

Topi o bl Koo Tidarmist TR A PO Pl PR & AT ARV PE: 1401
1S TR B Lt b
(" bl andt'thote yintGontaMidmecmygor@nissaadmixture with a dermatologically or
pharmaceutically 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 clastin 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 fens releases zinc ions onto the
locus of the lens of the eye and/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 pharmaceutically
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 demmatologically and/or

pharmaceutically acceptable carriers.



c) 1.0 MM Zn++ ("Z nmed") d) 100 raM Zak+ ("Z high") [501 To prepare these
solutions, a 1.0 Mstock of zinc acetate [ZnAc*(H20)2] (Mallinkrodt Lot
8740 KPRK) was prepared in sterile phosphate buffered saline (PBS, pH 7.2,
G bco BRL Lot #1111327) by dissolving 109.75 g in 500 nmL. To 0.2 m of
Cetaphil (r) noisturizer base was added 20 pi of solution a, b, c, or d
dependi ng.- upon group (cqsEeRAqNs HEECRIPGONIPE THE INVENTION, " or "D'). For
graup A, added 20 !'A PBS alone to 180 pl Cetaphjl x-84 tubets. I%or group B,
added [22] piAsldeidiBed buicllygdopye, teinypion cempasesiacdsegt campepiess 19fy4eq 200

pl of LOM.Zn to 19.8 ni,PB : 8l D0t Moian ciRd added 20
pi of PECRHZRZE Wt @%Pyh%%ni%’ﬁ?f% gﬁ tu égg;a;er grqu. , _agded 200 pl

0. 01Msiijedt® bby & dHtier?BSchives 4 fverhbld redudt] of thectspoderembadrreiand BEalEY 20 pi
1.0M Zn to 180 pl Cetaphil, x .84 tubes. . After it £ 0

moi st o Hifferenh gesults arp gonterpplated “?ﬁi‘sléié%%’t“ mﬁ%%%]le%egﬁa%h gsr%%%gﬂtﬁ%?é% at 4C
over Nty ofifer ﬁﬁﬂe,uc;?ﬁfcréa&iﬁ%b?ﬁéﬁreﬁﬁfgw@ide@eﬂ_ﬂﬁbmks, Shd increasingelagtiveeks  of
age were anesthetized with 3% isoflurane by inh&l ation, .and Wererghaved at
m d- s capihiain gercsa) asdegribad v dtfbREOWFEmRRHHIS LR HE 81° G P 8 e per
day for each.group for j il elo 2sltc R YStafiPPbh @t i on, the

tr eat (?ché‘i?flﬁmglé?g?%?ﬁog\?\%gaﬁezlaarp\ggés{(%’gig&dg %Ifloctyar?d s'Sl_Jdi Vi ded into three equal
por t i @jectd bodsthieis dpandd wrbe in nbef of dnavemare gdhe saishresilisd By v gerd” 1at er al

tion. Th ial . ti t j y gxed i
0% nauienabosiRBrct PP i peiond s T Shoolll bl AROIEE sl ol

and enbedded chdndpanaddsi for eTafple] Qieting at iepadvippheiappeaase ohtigue.r ozen in OCT
medium at the tine of harvest and, stored te -Sglﬁ %.mtéil US4 [%’QF

Par af fl23l- efisapgaitionyridhepesenh Fenibay BFfaY 19t P88 ¢POnS, > deparaf f i ni zed,
and stain ' 18 URsSAiGRItRE & dkid Rk alisphatiegwiihlaghgsessment  of

el astipﬁrtg%%flgrﬁsm%ﬁd}%ﬁgﬁggh%qs and anal yses were perforped by blinded
obser vegulatiigghe sigaotfiskinorging" gheladesprentylypligly reguldBgRngiotpar at i on were
obt ai ned usi.ng,_a Di,agnostic _In ] ﬁ,a{:g%h%ﬁﬁ '%g;g,g%;' G&f skin

| nst r (hemeticalydpeyl gﬁéﬁeé’h&ﬁfgkf%%@?%ﬁﬁéggﬁ &pl ay_edggn a Niglilon E600

epi f | YgLRSE N GResEKIES OPsory, idhpleaprophPetiicalineagulabing ead/oRepr esent at.i ve

phot om crographs depictjng.elastin content (b j jcted as
Fi gur dberageatically regplatnegbat's u%é “iEdgxée[Ser“&’tp§°éhé’|ic)ar%§§ae¢ftlgﬁl gt}enggﬂlgltl %%Qécr ogr aphs

of nur; oAy Gl 20 B5h AR SiRbRadn M s oVekinagiip. Blsastd beremt ai n after 21
days t%%ﬁ%%:ﬂe{a@%t ment with a) I%%se only (" .10 LLM Zn++ ("Z

- a) . ("blank®),. b
| oW') ,the}pelitiGallyveg@riatr@Aunie gigys inshudgy a9 HIPe /e I EMBISHInE FINIHERE. | g
increasing ﬁl@asti.n I%\é?ns.- the dose of Zn increases fromzero (a) to
| ow ( FPHD HEH AT oﬁ%ﬁ (d) the length, density and_thickness of the
bl ack [ehpstpesignber skih nginghmaseai gutiviidodsiblyynd retililperaertidle epi der mal
sl oughing and irritation occurs, however . nefits
o ¢ hodmeetatons s el e Sfhef Pradia oy g e R 0887 Fhosf gggiﬁguﬁs
dose-dgp ﬁ&%ﬁ%&neh{'&tf {8585 disBordthRitRk adhi 28 vemikteeihclofinglbth et ssperficipl cal
adm nistration. Exanple 2. Topical application,of a zinc fornulation to

al ter ‘epilder andicouns deeperginkles, plgn Jings, £5V 0P PUIBS AF&a PLSEEHINE f r om ani mal s
Lreat ey CXAMRl fuol sARRYE IR Sibls R Bilghthesd. 16ssUrkiNMastiSionadghly ni ed,

and st SRS WYH L SN nat hon of  Verhoeff” el astica stain and the Masson

ni cht a@ﬂdm&n@%ﬂj‘iﬁmﬁ or theey heh agd ?aﬂs)aﬁsse@fﬁlﬁaﬁmmes% isaef sen ighreRness. Al |

rocedures_and an ses,were tfaor .
sl deron Brgp el 9 EFBEPAHG T5ro BB prepub RS RIS BIbE i ng &
Di agnogiibfmiltyp H;ﬁ%ﬁémﬁ%@n foamnk sudDisagngsts andifreskicsrkentteses, Sbeerizhg
Hei ghts, M chiga as displayed on,a N kon EGOQ epi f4 rehrslré nce .m croscope
Wit h plifiaccapidions ypgikeraiiadion, dlagests: 9@%@2‘%&5&5‘%’8’ &y ‘#8611 g‘&glﬁ%l o Plus
sof t vage, (MR URET OEAAGS oSl VGl 18 schbesduadystta gl er i ne total

i ona

cross-%}gg area of epiderms over Standardized | engths. Mean and

st andafethngietiasia vespideayseskspdnd shaglyBiglissiesvespapt blosaB e ods kel ey,
California), with conparisons rmade usi ng ANOVA repeat ed neasures and

si gni f#&%nce determined at 95%with post-hoc testing using Fisher PLSD or
Schef f g5~ t @dh-sidRe Sidlylhs idfiR e bESRBEESY aisEaihaors obbl ewrinFiaiftaors. e-&Epi der mal
area (pixels) across standardi zed epiderna|, |engths 21, days _after. .
t r eat nelmpnaipgipal apicgasd obprgironmspigh gamagelpy O lr'ﬁ%%zﬁﬁ‘FE‘ N ) 5%8\?9 ¥y 10
rn_Mzn++ ("Z ned"), or d) 100 m MZ high"). GoupMeanStd. Error Base
only ("blank")18221 646600.673 10.0 plq 2n44 ("Z |l ow') 16786. 125676. 14



1.0 mvl Zn++C2 med") 20799. 188653 Mr3 100 rnM Zn++- ("2

hi gh")27365. 292890. 926 [54] Paraffin-enbedded speci mens from ani mals were
treated in Exanple 1 except that the doses of 10.0 p. M 2n++ 1.0 pl Vv
Zn++ , 0.1 'AM Zn++ , and the control were applied for 42 dai/s. Speci mens
were fixed and enbedded as above, sectioned at 4-6 m crons

depar g lARYer, BREInSHiB lenBddishdnb e pmmnummnnomlsafot Venithé &t ergém@t ¢fca stain
and the. Masson .trichrome stain for nor |caJ é der mal
t hi ckﬁ@@ovwmenm@éémw afskim azing ey ause 4%8? m—% 33%%5‘%"1&?&1%
obser ygp s ol aRhild @ndil ieghiaibesnaianhs n@éspwb optiepacchniion ver e

obt aiﬁ hg a agnostic | unents SPOT canera (
Di agnosti c
Ienls]’Elruﬂ&ﬂgm Sterling Heights, Mchigan) as displayed onga Ni kon E600
R et R e ?ﬁg@%ﬁf%gﬂ%‘*Sﬁm’i“fw%%‘w ’
ernetics Il ver Spri
Z/f‘; mar Ay gvﬁ%zsmm/amm& ajsc@:rtmsﬁtkes mmnahmml@ate@au@m@@m Pring:
I ze

| engt hs. ©Mean .and d erfor,.we as usi n St atvi ew
ﬁAbacd@C@@iﬂ@étﬁ@é 3—%%%%8“1%? F am%&}%m‘&oﬁgar ié%?lsgﬁl de 'ugi ng ANOVA
epeaﬁjﬁﬂuﬁﬁ E%ﬁ@% r SO '@é%fe'aﬁ%ﬁ&cﬁﬁtd@frcﬁhtﬂﬁmeaﬁn%%be postrdliee testl ng
usi ng er Scheffe F-test. Results .are prese{g&led as Tabl e
ar

bel owskifiatal ther@by ﬁpwrde impiloved en apporensg anflorded. <¥ah Fe OB 'Ger mal

20 v Sppcyti bt ToF SRR pel Ry s O AT Sy (02

(TMQS %an%lﬁgﬁ?@?&gl;ﬁjé b?ggﬁdﬁeéﬂh@amf anbdigopetes of PaBFOuR facaersstod thegr ror  Base
apparent height of tissue O totliatoh ely proxun%te'\(lo %o_re bpbnified T8 ddordk0% &8 230. 472

approach that of the interadnexal skin. '

[27] The present invention is also useful for prophylactically regulating visible and/or
tactile discontinuities in mammalian skin texture, including texture discontiguities associated
‘with skin aging, that is, delaying, minimizing and/or preventing visible and/or tactile
discontinuitics in the texture of skin, to thereby provide improved skin appearance and/or
* feel, e.g., a smoother, more even appearance and/or feel.

[28] Compositions of this invention contain one or more zinc-containing components that
are effective in carrying out the purposes. The particular zinc-containing component or
components employed, and the conceniration in the compesitions, can depend oﬁ the purpose
for which the composition is to be applied. 7

29] In general, the zinc-contaimung components uséd in this invention include ingredients
such as compounds, complexes, chelates ete. of zinc. Among zinc compounds, pattlcularly
useful in the compositions and methods of this invention are zinc salts, mcludmg 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, mryristate, nitrate, octoate, oleate, orotate, orthophosphate, oxalate, oxides,
palmitate, permanganate, phenolsulfonate, phosphate, picolinate, propionate, pyrophosphate,
salicylate, selenate, stearate, succinate, sulfate, sulfonale, tannate, tartrate,
tetraﬁetaphosphate, titanate, transferrin, tripolyphosphate, undecylate, and valerate. Also,

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



1.0 pM Zn44("Z med") 7724.190 240.195 0.1 plvl Zn++("Z low') 6710
173.975 Exanple 3. Topical application of a zinc fgrnulatién to dgggease
fat (hypodermal brown fat) [55] Paraffin-enbedded specinens from aninals
treated in Exanple 1 above were sectioned at 4-6 mcrons, deparaffmnzed
and stained with a combination of Verhoeff elastica stain and the Masson
;\H ChE BBy &%e {x@lﬂ%ﬁ’iﬂbtﬁﬁde FBNEnOkith aen Rilispodeat | ssue area.
rocedures and yses were performed by blinded observers. High
resoluﬁﬂmnmﬂegmmnmmnﬂ@b@@dawhsmﬁﬂdéﬁﬂﬁﬁpreparat|on wer e obtai ned using a

D agn nst
Hei ghfiO ﬁ?ﬂéﬁ‘jgl gs 8?5@551 afleélgl% H%W%ytéﬁofog%ﬁ %PE%@%%:?H (r:]?oscope

wi th {bd&@% e 61 oth&rEfese wéhemamedrpz@dmmm@
softmg@% (Medi a rne??ﬁerS|lverS n tzlgggéhﬁmﬁzpigfa
Ccr 0sscemain &ﬂ?ﬁpﬁta iwally O@ﬁ%aﬂé?‘cr?f‘gca&]\y "‘?ﬁt"g’ﬂn 5’9 «1)13 PgtRs'Mean and

Sé;fi[‘fg{}l%eg%ﬁ ClotehaRAPF368 @oﬁiﬁhtgtﬂe KRN @am&swmm tRsneiiphesappBed.kel ey,

conpar i sons made usi ng A t
Z l: % 2 :c ;I'Begmtne atihwmgtommﬂy at plgswaegutipa bb@f’@m t%‘“g‘iesﬁige‘gg’i’ ?{E&g% tilf‘itsq;’aPLSD or
es esuy
3" o Gubatfesgr Aoyt et G AB0 % LA Et B e A - i Jed

epi dekiBRies of PRGN paleniaiszeattiwithout anderipxisity, inceypetlidits MEbIHH ank” ), b
10 n1"\/l%gr H Iovvép ﬁ 1.0 "M Zn++ ("Z nmed"), or d) 100 n1\/I€Zn++ (")Z )
hi gh" pllergioyegnonss, AALME 458 r or a) Base only ("blank") 456566. 375

[31] In addition, composmons of the invention may compnse any ingredient
conventlonally used in the fields under conmderauon, and partlcularly in cosmetics and
dermatology.
[32] 'The term "effective amount" as used herein means an amount of a compound or
composition according to this invention that is sufficient to significantly induce a particular

. positive benefit, but that implicitly is a safe amount, i.e. one that is low enough to avoid
serious side effects. The positive benefit may be health-related, or it may be more cosmetic
in nature, or it may be a combination of the two.
i33] Tn terms 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 zine salts of this invention, other ingredienis
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, fragrances, fillers, thickeners, waxes,
odor absorbers, dyestuffs, coloring agents, powders, viscosity-controlling agents and water,
and optionally including anesthetics, anti-itch actives, botanical extracts, conditioning agents,
darkening or lightening agents, glitter, humectants, mica, minerals, polyi)henols, silicones or,
derivatives thereof, sunblocks, vitamins, and phytomedicinals.
{34] In addition to zinc-containing components, the compositions may contain other active
ingredients 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; scbum

T rrt:nnis 111":1:__

stimulators; sebum inhibitors; anii-oxidants; protease intibitors; skin tightening agen
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19714.059 b) 100/1 Zn++ (Z | ow) 436809.417 20948.052 ¢c) 1.0 nM ZIP- (Z
med) 377185. 833 33645.848 d) 100 nmM Zn44 ("Z high") 132251. 333 5078. 162
Si nce brown adi pose tissue and white adi pose tissue respond differently
and since different conmbinations of growh factors alter responses for
each, ionic zinc can be applied to either significantly increase or

decr eng SnkllicfsCacsqRndtnl ikyndé @fhaibrd; e gineliouhegcho] amhvibingreseinp| e.
Exanpll e 47 Topical "applicatiion of a zinc fonoulation to decrease fat (deep
whi t esuchkgtives] 56] St ock zinc solutions were prepared as above and dil uted
in Cepaphil, as above to.achi i YOS 16 @Y foih bP ool dDrqled Zi f T+ i n
noi stf}gfze¢o%ggsggo faféo(r%dlggm@%ﬁ@?%b@%ty[izer base, the sanpl.es were

M xedgfsRidtarepenaiompositions thereth the ZHC-couiHYPRMPOREDIGE LOBBPIP At nent
group, C57 Black Six.m ce at,h 8.weeks of. : ' with 3%

i sof | encaprlased orpiheraisosRutaipsT g@tﬁ'fn, %‘E‘ra%\?aal:&‘gﬁ‘ﬁ‘ﬁg %%.&J&Q%gzttﬁﬂe | at er al

cur VA e L v ke blter fibss) i ddntrolel marmer ever simsd The t he

m d-wdl Tary Fi ne ("love handles"). Mjisturizer was aBBJeL:Ei' ofdmé: 2 cc per
day f pinc-eacthinggemponentar campRAFISERPORP CORFAY Vﬁ‘ﬁ%ﬂigﬁ?s applricati 6r111nt he .
treated. skin.se Dbowithiulal solle pirticwle nidtered, alln 10%
neut r A% ﬁ%?g%ﬁg%%%lrﬁgﬁ%%ﬁ?%?%%ﬁcoﬁrs, t hen [igsed.i.n 70% et hanol and
enbedgp@hich ipaiaidd and/of bitjstrReedfof pravidabelerse 41 S5EHICHOAERIRG W P oned at

4-6 mcrons, deparaffinized nd. ' bR d501€ iinBbdpradableVatdhoef

el ast P‘éeét@i“‘aiWeé%aieh@nkﬁ@?gﬁﬁf%azﬁ%%g%g&g% for rm_rnphol ogi cal assessnent

of br bggg & kS SUR tia) Ban oAb bompogitausued aaaelempldioPsBEPEREICB- per f or med
e

by blin servers High resolution digital m crographs of each

pr epar@pimpoinyeed, @Ht ai ned using a Diagnostic Instrunents SPOT canera

(Df 20paSt i Gyl BSLAUGRIL ¢ 4iffohliOFptieirabll Sre Mnatlpasy das iy spitaljed on a

Ni kon 00 QplT ior escence m croscope wth pl n-apochroma.é l.ens&1 . I mages
ver e anohiyizdns ot ngrd HageonmivinPleompaRi A F%@‘Eﬁ‘ivﬁp@&sr?é?ﬂ P %i | ver

Spri n%ésire ry egt”o@reéu?t, gse&egén@eﬁ SRt al 4Gk A3sasREed bRRbanticabtahedopitder m s

single applicatioﬁ, or with a relativ_ely small number of repeated applications. In general, the

compositions of this invention typiéally contaif1 a total concentration of the zinc-containing
component or components that is from about 1.0 picomolar (pM) to about 100 millimolar
(mM). The compositions are applied over a period of tume, and in a number of applications,
<o as to achieve the particular objective desired. In some cases the ranges over which
farticular effects occur are different while in others (for instance in the case of fat a_tlteration_
and elastin deposition) an overlap exists. The examples herein contain guidance of the
cffects 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 offect predominates would be selected. An interesting range for
tol;ical application is one that accomplishes epidermal thickening and increases clastin
content together with either an increase in fat content or no decrease in fat content. To
achieve this goal, the ranges and dnrations of topical applicatiops in the examples may be
ﬁsed. Tn 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 professiolnal, who will
be respons-ible for ensuring that the proper amount of the composition is used to achieve the
desired effect.
[37] Elasticity and elastin. In one aspect, the invention provides metlmds,'compositions
1aatin levels. In one embodiment the

and devices for improving tissue elasticity or InCIEasiig Siasiit 1&Ve m
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over standardized |engths. Mean and standard error were asses [
Statvi ew (Abacus Concepts, Berkeley, California), wth corrpar?ggngshgge
usi ng ANOVA repeated measures and significance determned at 95% wi th
post-hoc testing using Fisher PLSD or Scheffe F-test. Results are
presented as Table 4 bel ow (P=0.0001). Table 4. Cross-sectional deep

adi pogE HMEa L) mRfbass: ifié ﬂaslﬁd;oﬁiﬁnﬁhl nibuelofin tZinch
treatment wt Oﬁ{&% Base only ("blank"), Is/IZnuf+ agugg(;grl t;'ggxgs atter

Ee?kg?gmobymﬁnmm@mwéucmm% Opgﬁaw to RELYHEC Boncept s,

937 8 gg%ﬁo%%czmyl\ﬂr?ﬁa%n@ﬁ&g{ Eé(%g%b%%cgﬁﬁ%%tal@@ JlsdhsfSS lﬂ%@dﬁgnﬁall? 98 die 25

Zi nc {rdh@tbbmflining dofipdherty mmnmféntwgmlmhmetggpg@;}g@mougg 1?1| am%e:?tt}ecxg’f 1|1 on of a
at least one dermatologically or pharmaceutically acceptable carrier. This application is
particularly relevant for increasing skin elasticity or elastin levels either to reverse aging-
related or other undesirable changes or to provide a cosmetic improvement.
[38] Areas of the skin to which the compositions may be applied include the face
' (including cheeks, peri-eye, circum-oral, forehead, lips and peri-nose), breasts, buttocks,
neck, arms, legs, torso, or furrows or wrinkles in the face, hands and neck.
[39] For improying glastin or elasticity in the skin, a composition according to this -
invention contains one of more zinc-confaining componenté in a total concentration of from
about 1.0 picomolar (pM) to about 900 pM, preferably from about 100 to about 500 pM. The
composition may be applied topically so as to provide an effective amount of zinc to the area
‘where the effect is desired, and may be applied at varying intervals and over varying
durations fo ach1eve the desired degree of increase in elastin confent.
[40] TIn another embodiment of the invention, a contact lens, preferably a hard lens, coated
with one or more zinc-containing components is employed for the purpose of altering the
elasticity of the lens of the eye so as to change its shape and/or render it more elastic. Such
apphcatlon may be carried out alone or in conjunction with other 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 contact 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 ]j;nkec-l to a chelator of variable affinity for zinc ions, preferably
one having 6 or more carbon atoms for controlled release of ionic zine (for example,
undecylenate). This linkage either would be carried out in the presence of zinc ions or would
be followed by loading of the contact with ionic zinc prior to administration. Aliernatively,
the Zinc-containing coating may first be applied to the material from which the lens will be
made, as discussed generally in these patents.
[41]  In this embodiment, the contact iens would produce- transient reshaping of the lens of

the eye, and the jonic zinc would induce elastin production in that Jens to confer elasticity for
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[58] A gel or paste solution is used to release ionic Zn to the gum area
For instance, zinc acetate can be added to an ointnent fornulation. An
exanple of this m xture would consist of Tween 80, glycerol starch,
sterile deionized water and triethanol am ne. The nost preferred .
formul ation would attain local ionic zinc concentrations of 1 to 100

m cronol ars.. . THi-S. ZERC1eRL F the SPPRSHIE ke tyessia teeconseidd siopt ceat afiguim

regre 6108%6%?1% afd in tooth | oSs caused by .,gur'%d',seas nd %lq\a(e,\%rel at ed
degenednadviaDF thé catians lenkn Frastesleagniaptdensenfog HHS &5 %‘%\ﬂﬁﬁ‘iot LY uld help to
anchor the tooth i l.ace and. proyi i o 160¢RANPh:A61aPmBhe ViDBty Exanpl es
6- 8 sﬁﬁﬁ‘?@lﬂgpmﬁ%{g’c@flolﬂlﬁgngﬁﬁ Ll‘@g{a4 tlgoglﬁ oppg c%rrppsi tion according to the

i nvent,i @R i, (@hih 0RERSiiVgrabsg fovedr astdenirgins efirine gy by sk QVEHLo8ET der nal
thi ckness, el astin content and hypodernmal fat, .a ' g skin

el ast ipeiiadg of Kt addtenerthe sqpe Wé‘g{ b ertcﬂﬁ?eﬁgrﬁﬁ%ﬁég%%e ]stﬁtgfogff ;&% Sf of

I ncreasi. n ' i & ReaLationedyaasde Tore pbale 1iegMftatbeah ef ng new
el astipﬁn%rb%%%?%ﬂqg?%ﬂégse-de?)lendent and t hat the %%v o0 309€S of
act i vehd Zigr exitening cémpondnb srcanimoaents preeably gt phoyt PR > Topi cal
application of a zi ne ieor L@hd.0n to increase tropoelastin content [60] A
st ock BYIn¥ tRsse -G Rid Dﬁﬁ%par ed as above to achieve a final copcentration
of 10Q4g]i CAPRRKiBH oZ Bt evilsi in anvtherreoibadinent efithe inyentionaSEBPOSHOPE P Widi ti on

to noisturizer bases, the sanples.were n ; ' Loged at

r oom teNepeemIa laevheﬁlttow_%?% ra%?@&ﬂ%&“f%){%g&wél X ?nghgiﬁ%tfﬁggvﬁeks}eof age
VeT © RRGRIAGS 7P il ool sofkunangeviitoibeliab & aalterohof InchlZaRe was
applie al to the dorsal skin of thkg o é; I\/ltgftl_‘st1 rtt,)z&s;r , Pplied at
0.2 cdeyebr Thayatflevel effediedimay pe figt olghey s %}}ngé PN #%r -'%aysn%appl i cation,
the treated dorsal s Y BAlidai ovh Be ehallebiloné brige segnents. One
segrreﬁ‘tSS‘feﬁ?é‘E%f’%%ltho kr{gg@% tfta%u)f ?E%Igﬁjp?ornal in for 12-16 haurs, then

ri nsedoiindQSh eithatier fates entiddtindreass @ aeerasehocaizh eé’@é Tere frozen

and stored at -737C. . [@Q1]. Paraffdn- B b BRMmcHehénelSRGR T Oned at
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pri neréd‘;cglgﬁ{pgggﬂ&%tfiﬁmdv&s' 5367 GEROEEOAST: angtheBtaiaT CONDEARGISEATA) and
stained w th Fast Red stain. Paraffi -en%%ﬁdﬁgﬂeﬁf%gh B0 MRLanRA64 | Oned at
4-6 nithroogstoptebardieation Hp ueBmPRAPH TR R*Bnti"body conj ugated to

al kal i neerﬁgc%%ﬂg?&r%o%rﬂ&‘&ﬁ’éfﬁﬁ?%ﬂi@u@%&oﬂ\dﬁhbﬁ&mﬂ acostemi defedll th rqguocddur es and
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i nded observers. High resolution djai "
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the above, for conparison .w iifHRhs Pha§ PR G t0thd ib®o ¢imeindimk ( no
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fat. cfidh ofe et wokc zimeontaningcoMPRER Sy Fehigtad BonsRfrainhi ot 844 E ab6ve i n

exanpl e. 6. Par.affin-enbedded ' j d Rinpdsifiowd for ons,
depar aPM 228 ,%oér’i@/[’sﬂr%e agﬁr%gﬁﬁa%b‘gﬁ'gtﬁ S%ﬁadrl\)%gﬁ%do%ggi I’(]:% stp_gi n. All

pr ocedytes,sadaiioalsemiva ke doneorinins icmdfamaeubm@:og@n%@rﬁ highpa &%k at i ve
scoring was done to measure Cross-sectjopa i demi.al. thj astin
cont entoncamtetiopponterirfeim phgut 10[d o 490 tﬁ@@lﬁ{f B’f??eé%t]&y Ogﬂ%b\cglﬁgg%s al\rdg!t)i ve
scores gor 1§|5®%“ n content, epidermal thickness, and hypodernmal fat, using
sem - qd i Ve scales. Exanple 8. Topical application of a zinc '
formulation to increase skin elasticity [65] Stock zinc solution was
prepared as above.to achieve a final 1goncentrati on of 100 m cronaol ar
Zn-H in commercial noisturizer base. "After addition to noisturizer bases,
the sanpl es were m xed honobgeneity and stored at room tenperature.

Moi sturizer was applied twice daily to the pen- and infra-orbital eye
region. At baseline and each 7 day period later, video i mages were
captured using Canon Z. R 60 (Canon, Jarnesburg, New Jersey). Snap tinme was




Example 9. Effective zinc concentrations for induction of

el astinproduction [67] A stock zinc solution was prepared as above to
achieve a final concentration of 100 m cronol ar Zn++ in conmerci al

noi sturi zer bases. After addition to noisturizer bases, the sanples were
m xed honogeneity and stored at roomtenperature. At N=4 per group, C57
Bl ack [fjx Chaintephiempakdidhedgdopledlapplimtibheti eanpositidn Beerilivgfie Uisance by

i nhal ation. Mbisturjzer was applied daily to.the rsal skin of the nouse.
Moi st imieptéon Gia e spprer oyt i the prRase BEinCEASS a?la%fgéﬂ&g%ﬁﬁ &’6}“5%“%‘1 -IEI%I ay
per | Oﬁecrngesé Sporti F RS 3 WeRliicd g td fe@&%@ébi@&ﬁﬁﬁétr@hgrﬁomefwr vest ed

and divi Nfo three segments. One segnent fixed in 10% neutral buffered
f or nalvatiows pathdBglbidieurichpplicatiprsset bp made iy WPRpiGHe pasd ofsdadiad i n

paraffin. Two,segnents re e r bz edded

speci Mu@&@?@egg@t@?ﬁ%\éﬁﬁ?enﬁo Wrgg?’gﬁjss , E%%g%?g”f%% r@%nég% g%%{lég?egﬁtr)\ed with

\t; er Bf)%lfgpydsﬁ{bgg bﬁﬂﬁ@ﬂv&i@sﬂﬁﬁ@ab eSiltp@ﬁﬂi toﬂebreme@ip'ekbundghiambsa rieil ipsfensener e done
y i nded observers. Hig esolution digit LCr.ogr

oY cpatadietnses JBRERA RO g AT TSP TEHCE Coket i SAak

(Di agr&ggsgg%féﬁ?ﬁerrﬁf@arﬁ%nﬁbﬁéﬂ im8e Feivartitesudy! chi gan) as displayed on a

Ni kon epi ftuoresence mcroscope with a plan-apochromat .| enses. |nages
ver e #all yZenpogiions fningeeasing epilessl Bicknes i spatamagios mehePtet i cs,
Silver Spring, Mryland det er ni | gfastin

cont eﬁf’&g‘?n%%gwp%%’ﬁﬁ m%&aﬁ?ﬁ"%‘h“ g %gﬁggﬁ%%?rb?%t;ﬂggﬁﬁ%g@gd“ dsi ng

St at vipeue L) AeiSatienn SEPHISE to BBEWShe M. @drpasitivng for debichsinpegidaringbn nmade
usi ng"ANOVA' repeat ed neasure and significance determ ned at. 95% w th

post - hidckresswillrgniagi ntptaicontraralions fom shayb 1§ uMtorabept 10pgaM 76 | t s are
shown in Figure 12 ((3 - . control:. H . Zzinc- (el conposi tion), which
depi c@gn@n@g&%e’ﬁﬂéﬁaaﬁfﬁfﬁg@tﬁn ahst (]e@q R[glftﬁ gfr%lg Igf@gfiy t opi cal application
of zi Bener E8N athenis.[ 68pbéitialssd thamvherRn dguiish Sdwppliad wpicallpto texanpl e,
zinc cgtat_e, acts by stagl | i zi nf?e’ﬁ then destabilizing, . then restabilizing

el ast gsws ftainsriagntisye rine lewhcemrdeatd BRYEF oL et SEORPEFH IS CBMbhent s
| ncr egges, vl sa RALLAL ﬂorgfth@gff%Y ?if)t%ie bink & Yrof@fhg blRsthEcledselah@of thand

cei l ing concentrations observe Induction of elastin production. [70]
An asseyeasast apidermhlbiissio \aglosgblevanbinaigorcaiive elfeets; to hstiaranehos edesf ent

cation, ranging fromcongcentrati . i hosphat e '
buf f eﬁ‘éﬂl&%ﬁalg&%%’(’(gﬁggf ?O#ﬁlg PSS %Izcoglgaﬁl?? %%yg%%glﬂr %e%q %foﬁbc];}gt i ong',@ whil e
the negall ¥EutCOBiAIR, pRedhslyTReh fdue] BisiM seabduoPOR b of vsy @ n@adinat 405 urn
every ' mnute for 15 m nutes under controlled conditions. The optical

densi tcynigmingesomipondms.negat i ve control, which represented background
interference, was subtracted frommgsesul t. These corrected optical
density values fromthe two trial's were averaged. [71] El astase activity

i ncregsgyd frae folowitgexangriss dvgRrovided by wasiofl illazatidgpemheand aghby wavef val of

0.005M t.0..0. 01M cat.ian cancentrati an. Af. I I reater
than OmgRpn-olhRsEs éklg&‘flﬁ\ff’%@ly sfﬁcgg?ﬂz?/a(‘jf;é%r gg%ﬁ#hg%%%e&g%%ﬂn%g@t ?ati ons
conti %@%ﬂa&gﬁdmﬁuhﬁiea@oQi%ﬁf@,aéiﬁ@uyﬁmsfmmacti vity toward a mni num

value. Divalent cations were found to induce el astase activity at very |ow
concert 'i!.“.‘i 9! 'lL\!t“ ik !A.!?i HPY & E @'5‘3!;’- '_ ‘."%"E‘.'“' *‘....‘...::..f..q 2 |Ons V\Ihere the
pr efsﬁ{]%ﬁ Ofr AL @?Ehe?@%ﬁ@@ﬁeﬂeﬁpfo L dla&iAst Afel (BcPdMitiodweaM) to a

m ni val'ue greater than zero. At very high concentrations, divalent

cat i oggeparles fallowd:t 0 once agai n i nduce el astase activity (>0.75M. [72]
El ast ase w%s found.to, bhe nost sensitive to Can ions (the nost potent

i mredi at e 4@?&%—%&%0 P2 nost constantly inhibited by Zn2+ as tine
progresseda)ghg%&;,]@s@m@&”?east sensitive to My2+. The results are shown in
Figure 13. 22 H-IFT’L I “Eub i cations and patent applications cited in this
speci fi cat bdh0 aMeZmer€rdowvhnkor porated by reference as if each individual
publication < p-eation were specifically and individually

i ndi cat ed tch'ngﬁt%@gt ?ngl%uﬁe by reference. [741 Al though the foregoing

i nvention asobedhZdESErithgd)i n sone detail by way of illustration and
exanpl e 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 nodificati ons may be nmade
thereto without departing fromthe spirit or scope of the appended ¢l ains.



WHAT IS CLAIMED IS - 11. A nethod for altering the properties of tissue of
a subject, said 2 nodifying being selected fromthe group consisting of
increasing fat content in said tissue, 3 decreasing fat content in said
tissue, increasing epidernmal thickness, decreasing epidermal 4 thickness
and increasing elastin content in said tissue, said nmethod conprising ’

appl y'gg]q aty g%galg_%ﬁ&é asiiGEd, ¥ 19 MRbRE Dhgie hictad [Fnlact (&0 rb(Maltkpdisi ti on

consi strng e ntially of one or 6 nore zjnc- t al [

O e ot wemrrondso s g om o RS B £2RgReRke 1"
carri by i1 89 Bl HEEHINE 1095 TBILILY T80 MDY ctiyfhilp encistusiiee bassi t es_on
sali . n’need of 'sal d itTying. 12. A nethod for increasing fatty
ti SSUGyak BadRt 20¢Meddiutiches, kb, oraf depersiirty) upon SrRpWROTEsPoRsHRE tod@@u i cal |y

applying a dernatol ogi cal |y or pharnaceut| cal | it
;325;fﬂfﬁ@ﬁ%§§%hﬁT$Wlﬁhbgﬂﬁﬁé%éggﬁg%ﬂﬁ: #ﬁéﬁﬁﬂﬁégﬁ%ﬁg%%gﬁgéﬁén s'?ﬁltlon

. ure e 1 '

" an e otz LA £RYE UL U O TRGEHL Rl SRR e oubl ect
i n negg; of1 ¥R& RASRIPES! vortexed, labeled as 0.01M Zn, and added 20 pl of 1.0M Zn to

180 pil Cetaphil x 84 tubes. For group D, added 200 pl 0.01M Zn to 19.8 ml PBS, vortexed,

labeled as 0.1 mM Zn, and added 20 pl 1.0M Zn to 180 pi Cetaphil x 84 tubes. After addition
of samples to moisturizer base, the samples were mixed to hornogeneity 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, and were shaved at mid-scapular dorsal
region. Moisturizer was applied daily at 0.2 cc per day for each group for a 21 day period.

" After 21 days application, the treated skin scgment was harvested en bloc and subdivided into
three equal portions: a cranial portion, a left lateral portion, 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% cthanol and embedded in paraffin. The right lateral portion was
snap frozen in OCT medium at the tire 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(2) - 1(d).

[52] Figure 1 depicts representative photomicrographs of murine gkin sectioned and
stained with Verhoeff Blastica stain after 21 days topical treatment with 2} Base only
(“-blanlc”), b) 10 pM Zn++ (“Z low”™), ¢) 1.0mM Zn++(*“Z med™), or d) 100 mM Zn+H-("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 Iength, density and thickness of the black elastic fibers
increases significantly. Athigh 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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13. A nethod according to claim2, wherein said carrier is a 2

dermat ol ogically acceptable carrier and the conposition is applied

topically to one or nore 3 sites selected fromthe group consisting of

i ps, soft tissue, furrows or winkles in the face, 4 breasts, stretch

mar ks, buttocks, cheeks, arns, |egs, and areas in need of a contour

al t er gidagiple i@@ldﬁﬁiﬂb@dat&ﬁﬂﬁa&huﬂtﬁfohﬂulahmﬂmﬁe gpadasingl thivknessiposi ti on

conprises one 2 nore. zi nc coppounds, 15 A.net hoi‘e?cé é}% to claim?2
6.

wher eilF3k h&agEMERbeIdsh SResHprIdEM SEHS BT & A met hod
accor dL0gt@ald- é‘hﬁ&réné”a%a?éﬁﬁn{z'ae 0 Gtafed WG mmhwwﬂm@ﬁeﬂmmd from
the group consisting of zinc acetate, ascorbate, as 5{ e, blﬁlﬁ/rate

capr oatain arﬁbthp Wsmnendualrﬂb@t@m for momphisiegieal WFWE&)‘#&P Rl tPIgkReSs o

CI tr a%[@l plioa ?S ézo{i rlar]g%}lggaf%vtgyenﬁgﬁ%&%le ﬂg’a’[lﬁﬁh%bS&Jf éi!'g OH%%‘BSMdIﬁE%t&II Odat €,

| acta eate, mal onate, 5 netaphosphate,
met hangissy g}@mbgeacﬂp aﬁﬁsmheteeobtxmesd mm@mmmsnat{@tmm@aﬁl’@ At e,

orot at e, ort hophos ate Xi ganat e,

phenol@éﬁ@@ﬁ&t@smﬁ phistling &éﬁ}“}“ﬁ}ﬁa& S(%’ga ?ta%q pgli%p osphat e,

sal i cylfAhRresS&lceRALBscopt %ﬁ%ﬂﬁap%@%tﬂ&ﬁleﬁsesﬁ[&:ﬂafg&ﬁ were analyzed using Image
Pro Plus software (Media Cybernetics, Silver Spring, Maryland) to. determine total cross-

sectlonal arca of epidermis over standardized lengths. Mean and standard error were assessed
using Statview (Abacus Concepts, Betkeley, 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 présented ag Table 1 below.

Table 1. Epidermal area (pixels) across standardized epidermal lengths 21 days after
treatment with a) Base only (“blank”), b) 10 mM Zn (“Zlow™), ¢) 1.0 mM Zn++ ("7
med™. or d) 100 mM Znt+ (“Z high”).

Grou | Mean Std, Error
Base only (“blank”) 18221.646 600.673
10.0 pM Zn'*" (“Zlow”)  16786.125 676.14
1.0mM 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 Fxawple 1 except that the
doses of 10.0 pM Zn™", 1.0 pM Zn™, 0.1 pM 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
trichrome stain 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 Instruments SPOT camera (Diagnostic
Tnstruments, Sterling Heights, Michigan) as displayed on.a Nikon E600 epifluorescence

microscope with plan-apochromat lenses. Images were analyzed using Image Pro Pius
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sul fonate, tannate, tartrate, tetranmetaphosphate, titanate [
tripol yphosphate, )undecylate, and val elroat el,o and1 m Xt ures 'Eh;Z(r;fo er7r16\n,
nmet hod according to claim6 wherein the conposition conprises 1zi nc
acetate. |.8.A method according to claim2 wherein the ‘conposi tion
conprises one or nore zinc chelates. 19. A nethod according to claim?2
wher eidfhe (Medih CSbérm eftsCilv Spesg, Mayknd)y tonlesning tetakeagstassiional arep. A

met hod according to claimz2 i i ' i
eI N SRR P R ER T
accordi.ng. 1, ?%ﬁ%c%h @fbgcnegtgglié@ﬂdalesr,f@amaﬁﬁag,r witREem@driens Badomtiai ANGY & onponent s

is present | e conposition in a concentration of fromabout 1.0 pM
about reépepdneidResandwighifibaneccdstarinpdias 98 1oy i @Sﬁh‘é"rf@?tﬁlgﬂ?’?@gyﬁg‘e : mF;r e3 He

conceRE TSR P ShT RN b= yFeE ol R compost L on 1 @

Table 2. Epidermal area (pixels) across standardized epidermal lengihs 42 days after
treatment with a) Basé only (“blank™), b) 10 uM Znt+ (“Z low™), c) 1.0 pM Znt++ (%Z
med™), or d) 0.1 uM Zn-+ (“Z high™). P=0.0014 by ANOVA repeated measures,

Group ‘ Mean Std. Error
Base only (“blank”) 6728.286 143.808
10 uM Zn'™" (“Z high”) 7203.875 230.472
1.0 pM Zn"(“Z med”) 7724.190 240.195
0.1 pM Zn"(“Z low™) 6710.000 173.975

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, deparafiinized, 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 Tnsiruments, Sterling Heights, Michigan) as displayed on a Nikon E600
epifluorescence micioscope 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 over standardized lengths. Mean and standard error were assessed
using Statview (Abacus Concepts, Berkeley, California), with comparisons made using
ANOVA repéated measures and significance determined at 95% with post-hoc festing using
Fisher PLSD or Scheffe F-test. Results are presented as Table 3 below (P=0.0001).
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3 to about 500 p.M 113. A nethod of decreasing fatty tissue in

the skin of a subject, 2 which conprises topi gal |y gppl ying a or beneath
dermat ol ogical ly or phar maceuti cal ly acceptable 3 conposition consisting
essentially of one or nore zinc-containing conponents hi adm xtur
a dermatol ogically or pharmaceutically acceptable carrier, in an

ef f eChie 3! OroSs-HE5HEATOpdcRkhN ddiphse fen (ixels)Sictoss simndahtizest dpjdenali n need of
decreased Tat 114 Arre’c hod accordl ng 1.0 cI ai 3 wher ej e.,ca

2 derleagth

.......

topic InXMtfﬂgr Zt el 0} 1520 gﬁp; c@}ﬁ W1, sel ected fromthe gro

consi
eyel i

. onen, egs face, 4 neck, but
ds, pen-eye, arns and |IpS 115 A et hod according to claim

wher eLn-the r\nrrpnci t-ohn

or n

16. A nmet hod according te %@JE:EBLmEe?erh ytgﬁ%gﬁggg%trggugginri
LB &by fibiak”) 456566.375 19714.059
b) 10pM Zn™ (Z low) 436809.417 20948.052
¢} 1.0mM Zn'" (Z med) 377185.833 33645.848
d) 100 mM Zn"" (“Z high”) | 132251.333, 5078.162

Since brown adipose tissue and white adipose tissue respond differently and since different
combinations of growth factors alter responses for each, ionic zine can be applied to either
significantly increase or decrease fat arca, as illustrated in this and the following example.

Example 4. Topical application of a zine formulation to decrcase 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 UM 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 oc per day for each group fora 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 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 resolutioﬁ digital micrographs of each preparation
were obtained using a Diagnostic Instruments SPOT camera (Diagnostic Instruments,

e 4 with
anount

rier is a
i ed '
up

t ocks,

13

Ses one

Sterling Heights, Michigan) as displayed on a Nikon E600 epifluorescence microscope with

plan-apochromat lenses. Images were analyzed using Image Pro Plus software (Media

Cybermetics, Silver Spring, Maryland) to determine total cross-sectional area of epidermis
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17. A nmethod according to claim216 wherein the one or nore zinc salts is
sel ected fromthe group consisting of zinc acetate, ascorbate, aspartate,
butyrate, caproate, caprylate, carbonate, chromate, citraconate,

citramal ate, citrate, EDTA, formate, fumarate, gallate, gluconate,

hal i des, iodate, lactate, laurate, |aureate, malate, maleate, nualonate,

et ap{&@é&%@fdﬁﬁdﬁéﬁﬁé}@t&&f Mehe mﬁ] ﬂanﬁhﬂm;p:{n m%fﬁsem&ﬁ@w&w dibapes e,
octoate, oleate, orotate, or opnos at e, ,0Xxal a at e,
et et Bepiriatof Saor e eh Soosa: Bt bR e RL s
pyTop %8:? E’l@ﬂ%@&n&%&%&i’ﬁ;&ﬁ%’t 058 B8 ot teRing uSing Fubel PIESIR or SehefafFe,

e, me ar

sul f ona , [rate, tetranet a(ghos hate, titanate, transferrin,
t ri pokasplaspledre praserdedyd Febds 4 belawBrePRle, and mi xtures thereof.

18. A method according to claim 17 wherein the conposition conprises zinc
acet ate. 19. A nethod according to claim13 wherein the
CONMPOSiahjeQN (FORREEIERS] QiRe adiposren Dixets) ardized epidermal lengths 24 A

met hod according to claim 13 in,t ompositio g ne or
Tor o derseats stiasentyith ) B only' (ol BEAG RIEAT a5 s GRITETP-RR0k 1

wher ei . {}%1% LIl Bhedsred (S8R, 006l dohcans emilain frier and further
conpr i . . A nmethod according to claim13

wherein the one or nore zinc-containing conponent is present in the

conpgsiti-eh—i-r—a—eeneentration—of —fromabout léS’caddaH"E&ofo about 1IP0 rnM
123. A met hod according to % m 13 wherein the one or nmore zinc-

cont al.FRAG GAYHORERE) | S prBsgpu2sn the conposj$37d193in a concentrafion of
fromg_o_m_loggp,M_S_Lﬁ_anmlf 10 VL —324-A-h *6}“'*"3fur tncreastmy el astin
cont g 1DEMZNT 'ssue of a [sAEEEl which 2 conm 146002 applying topifally to
sai d Hi-ssue—a—conposttion—consisting essential 'y of Oné or 3 nore

zi nc-cont ai ni ng conponents in adm xture with a dermatologically or
pharmaceutical ly

Example 5. Local application of a Zinc formulation to treat or prevent gum regression

[58] A gel or paste solution is used to releas;e ionic Zn to the gum area. - For instance, zinc
acetate can be added 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 zine qoncentrations of 1 to 100 micromolars.
This zinc oral composition would be used to treat gum. regression and aid in footh loss caused
by gum disease and age related degeneration of gums. Increased elastin and epidermal fissue
would help to anchor the tooth in place and provide support.

Fxamples 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) aitering 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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acceptable carrier, in an elastin-increasing effective anount, to a site
on the subject in need of increased elastin content. 25. A nmethod according
to claim24 wherein the carrier is a dermatol ogically acceptable carrier
and the conposition is applied to a site on the skin of the subject. 26. A
met hod according to claim25 wherein the conposition is applled to !one or
nmor e sEkxsspkd. @opied dppboatiohef g rim foromiionito mgrapfe trdpoclagioeconfmast s,
buttocks, neck, legs, arnms, torso, and furrows or winkles in the face,
hands or neck. 27.A nethod according to claim24 wherein the conposition

ds th 24
wher ci BT ne iR e iR St PRer e e wE VO A e GRE b O U, O
accor dinRgorhSlaEy - MnZdnnhatal MolsheizaMasal ATt edcztlmmsﬁd)fsma szesJ met ed from

t he group consi sting of zinc acetate, ascorbate, igartate te,
capr oafagipl @d@é@ OIROZEBYYZANE Stopg 4 Hegra feraerate o AANES 1T 81'1"3? at e,

citrat ltcg 99? WeBles J&g@m{&m&%kéeatﬁm B}, 16aahS by Rhides. | odate,

| act at e, Faura aureat e ate, nul eate, nul onate, “5net aphosphat e,
met hardsishirmawes applied phibystotib @rsaiylmngtf theanouse-t Melsbrizet wosarplied e e

orotatg, per day for each group for a 7-day period. After 7-day application, the treated dorsal skin

§

was harvested and divided into three segments. One segmeilt 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 at -737C.

[61] Paraffin-embedded specimens were sectioned at 4-6 microns, deparaffinized, and
probed with fluorescein labeled DNA primers to tropoelastin (S’TGCCTGGTGCCCACT .
and 5’FCTCCACCAAGGCCATA) and stained with Fast Red stain. Paraffin-embedded
specimens were sectioned at 4-6 ticrons, &eparafﬁnized, and stained with antibody
conjugated to alkaline phosphate and counterstainéd with Eosin stain. All procedures and
analyses were done by B_linded observers. High resolution digital micrographs of each
preparation we obtained using a Diagnostic Instruinents SPOT camera (Diagnostic
Instruments, Sterling Heights, Michigan) as displayed on a Nikon E600 epifluoresence
microscope with a plan-apochromat lenses. Images were analyzed using Image Pro
Discovery 'softwaré (Media Cybernetics, Silver Spring, Maryland) to determine total
cross-scctional tropoelastin content. Mean and standard error were assessed using Statview-
(Abacus Concepts, Berkeley, California), with comparison made using ANOV A repeated
measure aud 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 (o additional zinc compound) and (B) of the invention. Figure 3 depicis the
increase in tropoelastin mRNA levels 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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6 orthophosphate, oxal ate, oxides, palmtate, pernanganate,
phenol sul fonate, phosphate, 7picolinate, propionate, pyrophosphate,
salicylate, selenate, stearate, succinate, sulfate, 8sulfonate, -Emulate,
tartrate, tetranetaphosphate, titanate, transferrin, tripolyphosphate, 9
undecyl ate, and val erate, and m xtures thereof. 130.A nethod according to
claim 29 wherein the conposition conprises 2 zinc acetate. 131. A nethod

e SR BP0 RARRE QhaffOr © 21 e

comrb&g&t%@mgderﬁﬁ[ﬁtm nc conpl exes. 33. A nethod accord| ng to cI aim 24
wherein the carrier 1s a dermatol ogical]y acceptabl e (iarrl er and further

conpr[@és éﬂ‘mkﬂmﬁoﬁémn‘f%Pﬁ%@ﬁ@@aﬁﬂ@gﬁﬂﬁ?@’et%em P24 wherein the one
or nm “Smbé‘c@% Q%élhﬂ s%?é?@%ﬁﬁﬁeﬁ o 8- RAGE! ddphrat B, L0AROSEhEDN I N

conce ?Ira. out 1.0
with Hematoxylin and Eosin stain. All procedures and analyses were done by blinded

- observers. Semi-quantitative scoring was done to measure cross-sectional epidernial
thickhess, elastin content, and hypodermal fat.
[64] - Figures 4, 5 and 6 show comparative scores for elastin content, epidermal thickness,

and hypodermal fat, using semi-quantitative scales.

Yxample 8. Topical application of a zinc formulation to increase skin elasticity

[65] Stock zinc solution was prepared as above.to achieve a final conceitration of 100
micromolar Zn+ in commercial moisturizer base. After addition to moisturizer bases, the
samples were mixed homogeneity and stored at room femperature. Moisturizer was

applied twice daily to the peri- and infra-orbital eye region. At baseline and each 7 day period
later, video images were captured using Canon ZR60 (Canon, Jamesburg, New J ersey). Snap
time was determined as a mea;sure. of composite skin elasticity using Abode AfterEffects
software.

[66] Flgurcs 7-11 show the results of tests on five human subjects treated for up to six

weeks, as indicated.

Exarhple 9. Effective zinc concentrations for induction of elastin production

[67}] A stock zinc solution was prei)ared as above to achieve a final c_oncentration of 100
micromolar Zn++ in commercial moisturizer bases. After addition fo moisturizer bases, the
samples were mixed homogeneity and stored at room temﬁera{ure. At N=4 per group, C57
Black Six mice at 8 weeks of age were anesthesized with 3% isoflurance by inhalation.
Moisturizer was 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
okin was harvested and divided tnto 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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to about 900 uM 35. A nethod according to claim24 wherein the one or nore
zinc- : containing conponents is present in the conpositionin a
concentration of fromabout 100 pMto about 500 p,M 36.A nmethod for
increasing epidermal thickness in a subject conprising t topically

appl ying a conposition consisting essentially of one or nore

zi nc- ¢ait abRiaPGh-SROERIRA §Ftcindnl wRtoshsicd At idmitrais] depaiafiiigidcahd y or
pharmaceutical Iy acceptable carrier, in | an effectiye

ep gqes?med trthovemastt-yanieseen deptigpiam: Alpsoceduses éﬂ‘ﬁ?ﬂayﬁﬁas WREHoBE bY he

subj egt. Ofy: 1 =l | di

o ol e B e e Lo ane or ot e
ar eas uking b MEagmetic Ifsatmbrty SPOT wempiar(Biagpestiornsikinessts, raling Heighlst her ar eas

3 of the .skin [ biti '
?Egegpgﬁﬁg?ﬁéFﬁ@Q%g%ééﬁgg®§%g§h§%¥gﬁ%%%g%_I%%%%%%Fng&iﬁﬁ%ﬁgﬁﬁ%%%ﬁﬂherein
accor %ﬁﬁﬁs tﬂgag%a‘?ﬁ‘]@%%alﬁruglin% a?ﬁ%é iﬂgnﬁc@{e@moﬁ@mm_mﬂﬁa CBaodicet hod i
sal t s Silver Spring, Maryland) to determine total crogsggescltioxl'xa? glagt?nnpornltesn? 3 ‘% HF§iP" More zinc
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. Test results
are shown in Figure 12 (G - control; H- zinc-containing composition), which depicts cross-
sectional elastin content afier a 21-day topical application of zinc or control.
[69] It also has been found that zinc, for example, zinc acetate, acts by stabilizing, then
. destabilizing, then restabilizing elastase function as the concentration of zinc-containing
components increases. Tlﬁs-pattem of activity likely contributes to floor and ceiling
concenirations observed for induction of elastin production.
[70]  An assay was run that involved varying concentrations of each divalent cation,
ranging from concentrations of 0.005M to 1.0M, in phosphate buffered saline (PBS). The
positive control contained no cations, while the negative control contained no elastase.
Solutions were read at 405 nm every minute for 15 minutes undef controlled conditions. The
optical density value of the negative control, which represented background interference, was
subtracted from each result. 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 resuli in
decreasing elastase activity toward a minimuorm _\;alue. Divalent cations were found to induce
elastase activity at very low concentrations (<.O'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 induce 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 resulis are shown in Figure 13. |
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140. A nmet hod according to claim39 wherein die one or nore zinc salts is
2sel ected fromthe group consisting of zinc acetate, ascorbate, aspartate,
butyrate, caproate, 3caprylate, carbonate, chronmate, citraconate,

citramal ate, citrate, EDTA, formate, fumarate, 4gallate, gluconate,

hal i des, iodate, lactate, laurate, |aureate, malate, rnal eate, nal onate,
Set a?fﬂs PRt SublioRidag BEbpHtEa lap;blﬁ:,atmmmiph qxsfhhﬁeﬁpeclﬁmﬁ%hféemm trate,

t | eat t at 6 th | mtat
per MaGARRESc BhE BRI ek m BOSURRD Loy R Gl AR 12

pyr Op%iﬁﬁh an&ﬁl&ﬁ&iﬁ&%&é&%@tﬂ%@mo’i}ﬁ@aﬂwbﬁrefmmcm nate, sulfate,
8sul f annate tartrate, tetranetaphgsphate, titapate %ransferal

tri pol3Aihogthaneh the derdeciys mventicarhss basredeseribed i EOme VR 8f eof
41, Al 0od, ALk f'e%?t ﬁ.xﬁlws% H% ﬁ%@‘ﬁ%ﬁ&&smgwme%ammmmss zi nc

acet afl¥ rding to ¢laim36 whérein the
CONMPORidst BPcEARPY EidR $n hnartdn liphirod the m@c:hm@loatte%mvenﬁon that certaip ghangesyet hod

according to cIa|m3 e he. S re zinc
conpl exdgodificationsraplsm ﬁciec%?r&% ? éigm\ﬁ/\her%?lﬁ%?ﬁ%g??ﬂ? is a

dei mat,Ql OGLE Blalvs. accept abl e carri er and furt her conprises a noisturizer.
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145. A method according to claim36 wherein the one or nore zi nc- 2

cont ai ni ng conponent is present in the conposition in a concentration of
fromabout 1.0 pM3 to about 900 p.M 146. A nethod according to claim 36
wherein the one or nore zinc- 2 containing conponent is present in the
conposition in a concentration of fromabout 100 pM'3 to about 500 KM
147. A nEEHsBIS 6LANEDRSI ng epi dermal thickness in a subject conprising 2
topical Iy applying a conposition consisting essentially of one or nore

zi nc-contai ni ng 3 COMOARMOY fhihiRHAE Mepirperidshf dssiebfmbjagisedl | y or
pharmaceutical ly acceptable carrier, in 4 an effective .

epibd':’er rabdifiieg g selersdelsam iy spwLeROSISHRS afingPRspslet ¢Rtens i1 GESSie
subj.ect , i :ncrea eni ; ' : leh id&tnAl et hod
B i R
one fr {hivkeess,carsnacasitgrebdstih comeitdn sdid Gssenmicoethod ewonpiising apehERRE m 47

wherein, the co sition ' i NC.
5 dermatofogltzpaﬁy or phann%ge 1[:;'31 yeasccezptz(aﬂg chﬁporgﬁ{o% c%hﬁs&m%%s@%ﬁﬁﬁﬂfof one or

6 more zinc-containing components in admixture with a dermatologically or pharmaceutically

7  acceptable carrier, in an effective tissue-modifying amount to one or more sites on said tissue

8  inneed of said modifying.

1 2. A method for increasing fatty tissue in or beneath the skin of a subject,
2 which comprises topically applying a dermatologically or pharmaceutically acceptable

3 composition consisting essentially of one or more zinc-containing components in admixture
4  with a dermatologically or pharmaceutically acbeptable carrier in an amount effective to

5 increase fatty tissue, to a site on the subject in need of increased fat.

1 3. A method according to claim 2, wherein said carrier is a

2 dermatologically acceptable carrier and the composition is applied topically to one or more

3 sites selected from the group consisting of lips, soft tissue, furrows or wrinkles in the face,

4 breasts, stretch marks, buttocks, cheeks, arms, legs, and areas in need of a contour alteration.
1 4. A method according to claim 2 wherein the compositibn comprises one

2 ormore zinc compounds.

5. A method according to claim 2 wherein the composition comprises one

or more zinc salts.

b

6. A method according to claim 5 wherein the one or more zine salts is
selected from the group consisting of zinc acetate, ascorbate, aspartate, butyrate, caproate,
caprylate, carbonate, chromate, citraconate, citramalate, citrate, EDTA, formate, fomarate,
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,

-~ 3t P W N

picolinate, propionate, pyrophosphate, salicylate, selenate, stearate, succinate, sulfate,
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150. A met hod according to claim47 wherein the conposition conprises 2 one
or nore zinc salts. 151. A nethod according to claim50 wherein the one or
nore zinc salts is 2selected fromthe group consisting of zinc acetate,
ascorbate, aspartate, butyrate, caproate, 3caprylate, carbonate,

chromate, citraconate, citramalate,. citrat EDTA, . for rate,
4gal 1¥at dvHonatre HATE, 3]s, B%@WBF%B%‘PE%B’I%@{%{’ g %‘g\f&? a@g@%ﬁ?ﬁ) fé%tg’g, nal at e,
mal eat e, fRLPRALE] vaRIARRPSRhatehefE.hanesul f onat e, nmonophosphat e,
nyristate, nitrate, octoate, oleate, orotate, 6orthophosphate, oxal ate,

oxi des, pal mtate, permanganate, phenol sulgeoga_t.e, %)hos' hgt e, 7§i.%gl i nat e,
propilonat e, pyr opfiosphdtwethed peoetring i clabg Gaihren Thg GOMRGSHON SORIRITS, o

sul f gt e, %sa%t%t%nat e, tannate, tartrate, tetranetaphosphate, titanate,
transferrin, tripol yphosphate, 9undecyl ate, and val erate, and m xtures

t hereof. 152. A nethod according to claim51 wherejn the conposition
conprli ses 2zi nc a8et at & metad aAcorelingie Fewcr Whergnthe quagasitien CNBRS 7% he

compgsi L1 ofbr& QAP L i&iEs.
1 9. A method according to claim 2 wherein the composition comprises

2 one or more zinc complexes.

1 10. A method according to claim 2 wherein the carrier is a

2 dermatologically acceptable carrier and further comprises a moisturizer.

1 11. A method according to claim 2 whefein the one or more zinc-

2 containing components is present in the composition in a concentration of from about 1.0 pM

3 toabout 900 pM.

12. A method according to claim 2 wherein the one or more zinc-

2 containing component is present in the composition in a conceniration of from about 100 pM

to about 500 uM.
1 13. A method of decreasing fatty tissue in or beneath the skin of a subject,
2 which comprises topically applying a dermatologically or pharmaceutically acceptable
3 composition consisting essentially of one or more zinc-containing components in admixture
4  with a dermatologically or pharmaceutically acceptable carrier, in an amount effective to
5 decrease faity tissue, to a site on the subject in need of decreased faf.
1 14. A method according to claim 13 wherein the carrieris a
2 dermatologically acceptable carrier and the composition is applied topically to a site on the
3 subject’s skin selected from the group copsisting of the torso, lateral abdomen, legs, face,
4  neck, butiocks, eyelids, peri-eye, arms and lips.
1 15. A method according to claim 13 wherein the composition comprises

2 one or more zinc compounds.
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2 one or nore zinc chelates. 154. A nethod according to claim47 wherein
the conposition conprises 2 one or nmore zinc conpl exes. 155. A nethod
according to claim47 wherein the carrier is a 2 dermatologically
acceptable carrier and further conprises a noisturizer. 156.A nethod

according to claim4y erein re.z t co t
is present in the c ijlaS‘f?ﬂiE‘Hgéo @Wi%?v?'gﬁ% ?m?orsg%ﬂa gh&%o rr}[)ﬁ/lngn
to ab&iétorm:g . M sdig? - A nmet hod according to claim47 wherein the one or
nore zinc cont ai ni ng conponent is present in the conposition in a
conce_ntratlon of fromabout 10Q LIM3.to _about 10 nM 158. A hgd for
treating the gulfs of Azefingjaseqrding tcb?%’é‘éi? W%Eﬁf‘bi"é PBROTIFOS & GBI/t her eof |,
conpr | ? éo% ltlﬁa E%p (ﬁﬂl@ﬂsﬁfﬁw AORENRL Qdcofliat hdpyirtae, kﬂtlﬂﬁﬁtﬁmgwatd} ally

3accep i on consisting essentially of one or
zi nc- cap@ﬂﬁamaﬂ@mmnﬁnnmatesclﬁmma@mm&mﬁﬂlﬁ@ oiretds, RDEAY Wé@o@%@ay or

har ma
P (ilgyet lgl%%érli e, %a]c ge%ti% Elitg lgc%arté Ilgurrate' ﬂlufae'at lfnfaﬁfé hl\éfeate malonate,

metaphosphate, methanesulfonate, monophosphate, myristate, nitrate, octoate, oleate, orotate,
orthophosphate, oxalate, oxides, palmitate, permanganate, phenolsulfonate, phosphate,
picolinate, proptonate, pyrophosphate, salicylate, selenate, stearate, succinate, sulfate,
sulfonate, tannate, tartrate, tetrametaphosphate, titanate, transferrin, tripolyphosphate,

undecylate, and valerate, and mixtures thereof.

18. A method according to claim 17 wherein the composition comprises

zinc acetate,

19. A method according to claim 13 wherein the composition coprises

' one or more zinc chelates.

20. A method according to claim 13 wherein the composition comprises

! one or more zinc complexes.

21. A method according to claim 13 wherein the carrier is a

L

dermatologically acceptable carrier and further comprises a moisturizer.

L 29, A method according to claim 13 wherein the one or more zinc-

LF

containing component is present in the composition in a concentration of from about 10 uM

1 to about 100 mM.

1 23. A method according to claim 13 wherein the one or more zinc-
) containing component is present in the composition in a concentration of from about 100 pM

3 to about 10 mM.

1 24. A method for increasing elastin content in a tissue of a subject, which
2 comprises applying topically to said tissue a composition consisting essentially of one or

3 more zinc-containing components in admixture with a dermatologically or pharmaceutically
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5 anpunt to said gums. 159. A nethod according to claim58 wherein the
conmposi tion conprises 2 one or nore zinc conpounds. 160. A nmethod
according to claim58 wherein the conposition conprises 2one or nore zinc
salts. 161. A method according to claim60 wherein the one or nore zinc

| t 2 df
o ert npEebBLEATEs in a8 sy e ang PRURE PRuR sl E R T by ATER 6R ©

Cltracoﬁﬁhﬁﬁﬂ%ﬁﬁﬁ%ﬁm%&e, citrate, EDTA, formate, funarate, 4ga||ate
gl uconate, halides, iodate, lactate, laurate, |laureate, rnalate, nualeate,

mal onat e, 5netaphosphate met hanesul f onat nophosphat e ristate,
ni ][ rate, octoate,2?l eaﬁ@leﬂ&d&cﬁ?@lﬂg@ﬂ%%ﬁﬁg‘gﬁﬁg‘ g’i(”ﬁf%?taenyom des,

pal 1l t gl ehardiGsi B ole DHEBOLA S QRRRItRIOSHNAL ©.a TRicaThd S1ak 6f the
proplona% . yé ﬁ%% ateﬁ3 salicyl ate, se?enate ste;;ate succi nat e,

sulfatesmg&mlfonate tannate, tartrate, tetranetaphosphate, titanate,
transferrin, tripolyphosphate, 9undecylate, and \Tolerate, and m xtures

ther eOf ' 26. A method according to claim 25 wherein the composition is applied to
) one or more sites selected from the group consisting of the face, breasts, buttocks, neck, legs,

! arms, torso, and furrows or wrinkles in the face, hands or neck.

L 27. A method according to claim 24 wherein the composition comprises

(%]

one Of more zinc compounds.

] 28. A method according to claim 24 wherein the composition comprises

[

one or more zing salts.

L 29. A method according to claim 28 wherein the one or more zinc salts is

selected from the group consisting of zinc acetate, ascorbate, aspaftate, butyrate, caproate,

et

caprylate, carbonate, chromate, citraconate, citramalate, citrate, EDTA, formate, fumarate,
gallate, gluconate, halides, iodate, lactate, laurate, laureate, malate, maleate, malonate,
metaphosphate, methanesulfonate, monophosphate, miyristate, nitrate, octoate, oleate, orotate,
orthophosphate, oxalate, oxides, palmitate, permanganate, phenolsulfonate, phosphate,
picolinate, propionate, pyrophosphate, salicylate, selenate, stearate, succinate, sulfate,

sulfonate, tannate, tarfrate, tetrametaphosphate, titanate, transferrin, tripolyphosphate,

A B e e =, TRV, B

undecylate, and valerate, and mixtures thereof.

30. A method according to claim 29 wherein the composition comprises

2  zing acetate.

31. A method according to claim 24 wherein the composition comprises

2 one or more zinc chelates.

32. A method according to claim 24 wherein the composition comprises

2 one or more zinc complexes.
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162. A met hod according to claim®61l wherein the conposition conpri [
acetate. 163. A method according to claim 58 mhererﬁ t he conpogPtizﬁs czine
conprises 2 one or nore zinc chelates. 164. A nethod according to claim 58
wherein the conposition conprises 2 one or nore zinc conplexes. 165.A

met hod according to claim58 wherein the carrier is a 2 dermatol ogically

acceptable carrier and further conprises I sturizer, -166. A met hod
according to claPh 58%@?@?‘ ﬁCCPWénrgtﬁé’?%’f“ %D‘?rﬁger?? e-caﬁne&l)sln ai ni ng
Comonﬁgﬁﬁatbl%gﬁaﬁﬁ%%ptmebﬁ&%iepﬁmhéﬂc@ﬂlpﬁ@esaaxﬁ@i@t@ﬁﬁ&rr ation of from about
1.0 pM 3 to about” 900 p.M 167. A nethod according to claimb58 wherein the

one or nore zinc- 2 containing conponents | .esent in the conposition in
1

a concentration &ft f r énethedpcorpbngin ”E“oMa‘%]E)‘g‘%n P15 REUBEK net hod for
' nc r:ea%bﬂtgin?ﬂféoﬁﬁﬂongﬁg fsGhbsehl intiiCednitsitioh id B 8oR¥ratitiof from about 1.0 pM

+ to about 900 uM.

35. A method according to claim 24 wherein the one or more zinc-

) containing components is present in the composition in a concentration of from about 100 pM

} to about 500 uM.

36. A method for increasing epidermal thickness in a subject comprising
! topically applying a composition consisting essentially of one or more zinc-containing
3 components in admixture with a dermatologically or pharmaceutically acceptable carrier, in
}  an effective epidermal-thickness-increasing amount, to a site of the skin of the subject in need

5 of increased epidermal thickness.

[ 37. A method according to claim 36 wherein the composition is topically
}  applied to one or more areas in the face that have fine lines or wrinkles, and/or to other areas

3 of the skin exhibiting epidermal atrophy due to age or due to an underlying pathological state.

1 38. A method according to claim 36 wherein the composition comprises

2 one or more zinc compounds.

1 39. A method according to claim 36 wherein the composition comprises

[

one or more zinc salts.

40. A method according to claim 39 wherein the one or more zinc salts is
selected from the group consisting of zinc acetate, ascorbate, aspartate, butyrate, caproate,
caprylate, carbonate, chromate, citraconate, citramalate, citrate, EDTA, formato, fumarate,
gallate, gluconate, halides, jodate, lactate, laurate, laurcate, 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,

W =1 Gy W ke W

undecylate, and valerate, and mixtures thereof.
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2 conprises providing in the vicinity of the |ens one or nore

zi nc-cont ai ni ng conponents in an 3el astin-increasing effective anount.
69. A net hod according to claim®68 wherein the one or nore zinc- 2
cont ai ni ng conponents are selected fromthe group consisting of zinc
conpounds, zinc 3chelates and zinc conpl exes. 170. A nethod according to

cl aim 68 wherein the conposi tion conpri,ses ne. ' ppaunds.
171. A et hod accor'tl ng 4”@6@105P?ﬁOé‘%ngﬁc’e?%ﬁnh4&%’5“%‘6%%@@8?0@%%%@. ses 2one
or noy e ZhdgeetAdts. 172. A method according to claim71 wherein the one or
nore zinc salts is 2selected fromthe group consisting of zinc acetate,

ascorbate, aspartate, butyrate, caproate, apryl ate, carhonate, .chromate,
citrdconate, citraffal atemectod la&‘i"é‘,%ném?n? g$ ﬁ@?%‘,n%%ﬁ%ﬁ%sgfm ggﬁppg%e,
gIucqpaggw(g%hhggﬁmchﬁggge, | actate, laurate, laureate, nalate, nuleate,
tnal onate,” Snetaphosphate, nethanesul fonate, nonophosphate, nyristate,
nitrate, octoate, oleate, orotate, ) .. .

t 43, A method according to claim 36 wherein the composition comprises

}  one or more zinc complexes.

1 44. A method according to claim 36 wherein the carrier is a

}  dermatologicaily acceptable carrier and further comprises a moisturizer.

1 45. A method according to claim 36 wherein the one ot more zinc-

2 containing component is present in the composition ina concentration of from about 1.0 pM

3 to about 900 puM.

1 46. A method according to claim 36 wherein the one or more zinc-

2 containing component is present in the composition in a concentration of from about 100 pM

to about 500 pM.

o

47. A method for decreasing epidermal thickness in a subject comprising
topically applying a composition consisting essentially of one or more zinc-containing
components in admixiure with a dermatologically or pharmaceutically acceptable carrier, in

an effective epidermal-thickness-increasing amount, to an area of the skin of the subject in

[V R L.

need of increased epidermal thickness desired.

48. A method according to claim 47 wherein the composition is topically

2 applied to one or more scars or stretch marks.

49, A method according to claim 47 wherein the composition comprises

2 one or more zinc compounds.

50, A method according to claim 47 wherein the composition comprises

2 one or more Zing salts.

51.  Amethod according to claim 50 wherein the one or more zinc salts is

2 selected from the group consisting of zinc acetate, ascorbate, aspartate, butyrate, caproate,
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6 orthophosphate, oxal ate, oxides, palmtate, pernanganate,

phenol sul fonat e, phosphate, 7picolinate, propionate, pyrophosphate,
sahcyl ate, selenate, stearate, succinate, sulfate, 8sul fonate, tannate,
tartrate, tetranetaphosphate, titanate, transferrin, tripolyphosphate, 9

undecyl ate, and valerate, and.m xtures thereof 17 ho ccording to
cl ai fh 6&EDCHDPRES GBW&%‘?:FF‘E?HO%WW@@?”?%?%@ FE s 355856 o
accopdi ngute AhhROB1WREiSate, 1RB:Q DAL, 1iRERe, ZidMe, rdalea! Ribhi,

conponents 1s provided by applying said one or nore zinc-containin@
conp6nentsaghosphatchmethangsatiense, mowphesphate] BRtHR RS Qg dletie YA t

| ens over ,t eye. et F-Tolo | ' | he one or
nor e62i gﬁgﬁﬁ%ﬁ?ﬁ?’ i %glgfet@&pa%hgﬁg] 8 }%é 8%@3@%#%@6@6?%@%%??%gg&lg?at%’he cont act
| ens 7i n @lRaRURbpishel Psodhosnand wleyat3dante, stomhls, tichpalcondfeist r at i on of

fromO.1 to 100 aM at the tissue-contact lens interface 76 cont act

| ens 8haviuHgngse.d¥wale: %Wﬂ%é@t?m%?é@ﬂ’?’ﬁ%r {%t&?ﬁ%i‘@n%tfw%ﬁg) o #8@ “tont ai ni ng
CONMP@NENt Sei i@ G@VEERL, Bhd Biidfes teprabout 1 pMto about 500 nM 177. A
contact lens having present on the surface thereof one or nore zinc-

52. A method according to claim 51 wherein the composition comprises

2  zinc acetate.

53. A method according to claim 47 wheérein the composition comprises

2  one or more zinc chelates.

54. A method according to claim 47 wherein the composition comprises

2 one or more zinc complexes.

55. A method according to claim 47 wherein the carrier is a

2 dermatologically acceptable carrier and further comprises a moisturizer.

1 56. A method according to claim 47 wherein the one or more zinc-
2 containing component i3 present in the composition in a concentration of from about 10 pM

to about 100 mM.

57. A method according to claim 47 wherein the one or more zinc-

2 containing component is present in the composition in a concentration of from about 100 pM

3 toabout 10 mM.

1 53. A method for treating the gums of a subject to prevent regression or

2 atrophy thereof, comprising topically applying a dermatologically or pharmaceutically

3 acceptable composition consisting essentially of one or more zinc-containing components in
4  admixture with a dermatologically or pharmaceutically acceptable carrier, in an effective

5  amount to said gums.

1 59. A method according to claim 58 wherein the composition comprises

2 one ot more zinc compounds.
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2 contai ning conponents in a concentration of from about 100 pMto about
50 rnM  178. A conposition for altering properties of tissue, said

nodi fyi ng being 2sel ected fromthe group consisting of increasing or
decreasing fatty tissue, increasing or 3decreasing epidermal thickness,
and increasing elastin content, said conposition consisting 4 essentially

of an effective agpunt .of one or npore zi.nNG-C | Qi 3 .

admi Xture 5 with derﬁdf"btﬁg‘g?‘%?gfd“@g@roa’ﬁ%rgn“gﬁ(}téﬁ ?}%a F{F’%%@%g‘{’}h éeegl
carrher .ond 49mofs £REQSI tion according to claim 78 for increasing elastin
conten% of 2ti sfsue.h 180. A conposition according to claim79 wherein the
concentration of the 2 zinc-contajning, conponent. i.s fromabout 1.0.pMto
aboul 9001.1M 188lA cérpEEpd P%ﬁﬁf%\%%@rcéﬂlﬁgﬁ%t SR 153 7 ShTR SR TG
concegnt ggﬁ%t%? fr?ﬁlzthggro% 2GSt 8inkiaBdate ORBRPAR lashAtald, ByalQLhprdf8, pM t o

about” 5 A~conposition according to claim 79 conprising zinc
acet at e .cajfBito) caibnpds ichiomrmte citediate cittrmslaie, itrge, FEFT Aol ifhgpls:

content o . i .
3 gaIIate, gluconate, halides, iodate, lactate, laurate, laureate, malate, maleate, malonate,

5  metaphosphate, methanesulfonate, monophosphate, myristate, nitrate, octoate, oleate, orotate,

orthophosphate, oxalate, oxides, palmitate, permanganate, phenolsulfonate, phosphate,

6

7  picolinate, propionate, pyrophosphate, salicylate, selenate, stearate, succinate, sulfate,
8  sulfonate, tannate, tartrate, tetrametaphosphate, titanate, transferrin, tripolyphosphate,
9

undecylate, and valerate, and mixtures thercof.

—

62. A method according to claim 61 wherein the composition comprises

2 zinc acetate.

63. A method according to claim 58 wherein the composition comprises

2 one or more zinc chelates.

64. A method according to claim 58 wherein the composition comprises

2 one or more zinc complexes.

65. A method according to claim 58 wherein the carrier is a

2 dermatologically acceptable carrier and further comprises a moisturizer.

66. A method according to claim 58 wherein the one or more zinc-
2 containing components is present in the composition in a concentration of from about 1.0 pM

3 to about 900 pM.

67. A method according to claim 58 wherein the one or more zinc-

2 containing components is present in the composition in a concentration of from about 100 pM

3 to about 500 pM.

68. A method for increasing elastin content of the lens of the eye, which
2 comprises providing in the vicinity of the lens ome or more zinc-containing components in an

elastin-increasing effective amount.
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2tissue. 184. A conposition according to claim83 wherein the concentration
of the 2 zinc-containing conponent is fromabout 1.0 pMto about 9001. 1M
185. A conposi tion according to claim83 wherein the concentration of the 2
zi nc-contai ning conponent is fromabout 100 pMto about 500 ! AM 186. A
conpos!t!on according to claim83 conprising zinc acetate. 187.A
conpQsition accor t.0_C 8..fo ecr t 2t i ssue.
188. A conpositionggcco#ﬂFﬁé'%am?F§Wﬁé wﬁ%ﬁ@#%g ﬁ%ﬂg%ﬁ%%ﬁﬁéa?§on of the 2
zi ncoco %ﬁiaﬂﬁﬂ&&gﬁﬂﬁﬂﬁﬁﬁa seRcfed Giatho giouf @Onsint @f atno udmpOGrdsivdincl1 89. A
conposition acco ng to claim87 wherein the concentration of the 2

zi nc3corahaleies Aef EBRPRIMERESSi s from about 100 tthl to about 10 mM 190. A
conposi tion accordlng to claim87 conprising zinc acetate. 191.A

conpgsi tion accorgpng tQnfdiddRcé&dinglo Liakh 68 %hB@ieRE ek pBition comprises

2 one or more zinc compounds.

71. A method according to claim 68 wherein the composition comptises
2 one or more zing salts.
1 72. A method according to claim 71 wherein the one or more zinc salts is
2 selected from the group consisting of zinc acetate, ascorbate, aspartate, butyrate, caproate,
3 caprylate, cathonate, chromate, citraconate, citramalate, citrate, EDTA, formate, fomarate,
| 4  gallate, gluconate, halides, iodate, lactate, laurate, laureate, malafe, maleate, malonate,
5  metaphosphate, methanesuifonate, peonophosphate, myristate, nitrate, octoate, oleate, orotate,
6  orthophosphate, oxalate, oxides, palmitate, permanganate, phenolsulfonate, phosphate,
7  picolinate, propionate, pyrophosphate, salicylate, selenate, stearate, succinate, sulfate,
8  sulfonate, tannate, tartrate, tetrametaphosphaté, titanate, transferrin, tripolyphosphate,
9  undecylate, and valerate, and mixtures thereof.

73. A method according to claim 68 wherein the composition comprises

2  zinc acetate.

i : 74. A method according to claim 68 wherein the one or more zine-
2 containing components is provided by applying said one or more zinc-containing components

3 to the surface of a contact lens and placing said contact lens over the eye.

75. A method according to claim 74 wherein the one or more zinc-containing
2 components is present on the surface of the contact lens in an amount such as to produce a

3 local ionic zine concentration of from 0.1 to 100 pM at the tissue-contact lens interface.

76. A contact lens having present on the surface thereof one or more zinc-

2 containing components in a concentration of from about 1 pM to about 500 mM.

i 77. A contact lens having present on the surface thereof one or more zinc-

2 containing components in a concentration of from about 100 pM to about 50 mM.

32



2t hi ckness. 192. A conposition according to claim91 wherein the
concentration of the 2 zinc-containing conponent is fromabout 1.0 pMto
about 900 pM 193A conposition according to claim91 wherein the
concentration of the 2 zinc-containing conponent is fromabout 100 pMto
about 500 p.M 194. A conposition according to claim91 conprising zinc

acetate. 195 A iti di . Tai ¢ _ _
S Chhckness. 106 R cofpUBTRe GIdECURErRB g et Al 0 PRI TERER ™

CONCENt LAk}eQ%roff tht BhBSEOH iRl RE, oF ABRENGIN fait$ tifse hakeits k0 pM t o
about 15:8&(?1\4 0197. %ﬁjé%r_rposi i on‘laécér ing to cl aiam§55 in_whi gtr%_t heIo
conckent deateasing efiderhal thickinnss, ewshineteasingel AteAt S3id cPPROREBSIPSIEBE pM t o

aboy 1eosser}13tia Yy c])'tg a8n é%fe%ﬁ@g) %ﬁb&dt%?or?ec&%&b Qﬁclﬁnﬁkﬂé@&%oﬁ%@fﬂ Rlnfiguéd NC

acet at e
5  with a dermatologically or pharmaceutically acceptable carrier.

79. A composition according to claim 78 for increasing elastin content of

2 tissuve.

1 . 80. A composition according to claim 79 wherein the concentration of the

2 zinc-containing component is from about 1.0 pM to about 900 pM.

81. A composition according to claim 79 wherein the concentration of the

2 zinc-containing component is from about 100 pM to about 500 pM.

1 82. A composition according to claim 79 comprising zinc acetate.

1 83. A composition according to claim 78 for increasing fat content of

2 tissue.

1 84. A composition according to claim 83 wherein the concentration of the

2 zinc-containing component is from about 1.0 pM to about $00 pM.

1 85. A composition according to claim 83 wherein the concentration of the

2 zinc-containing compdnent is froni about 100 pM to about 500 M.

1 86. A composition according to claim 83 comprising zinc acetate.

1 87. A composition according to claim 78 for decreasing fat content of

2 {issue.

1 88. A composition according to claim 87 wherein the concentration of the

2 zinc-containing component is from about 190 mM to about 100 mM.

1 89. A composition according to claim 87 wherein the concentration of the

2 zinc-containing component is from about 100 pM to about 10 mM.

1 90. A composition according to claim 87 comprising zinc acetate.
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91. A composition according to claim 78 for increasing epidermal

thickness.

92. A composition according to claim 91 wherein the concentration of the

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

93 A composition according to claim 91 wherein the concentration of the

zinc-containing component is from about 100 pM to about 500 uM.
04. A composition according to claim 91 comprising zinc acetate.

95. A composition according to claim 78 for decreasing epidermal

thickness.

96. A composition according to claim 95 in which the concentration of the

zinc-containing component is from about 10 pM to about 100 mM.

97. A composition according to claim 95 in which the concentration of the

zine-containing corponent is from about 100 uM to about 10 mM.

98. A composition according to claim 95 comprising zinc acetate.
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