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60/ 405, 301, filed August 23, 2002, the entirety of

which is hereby incorporated by reference. Field of

the Invention 10 The invention relates generally to

the repair of skin and nore specifically to the use

of living cells to repair and/or enhance skin.

Background of the Invention Skin ages naturally wth

the passing of the years. Aging is accelerated by 15

the action of tBiokgic Skin Repair and Enhanckmenh as

phot o-agi ng and al so by exposure to wind, salt and

ot her factors. Wth aging, skin acquires or exhibits a
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i rmess elastjcity, 0 non- honogeneous

St e eBlbeciat: 2lsd ebiord 2hasdis ecengpy o michyis hereby

ComgBiported BtefbrpOr ari ly enhance the skin's

appearance by masking irregularities with an opaque

cosnetic filmor coating have been used for thousands

of FeRPSSthe THVRALiGERNt S that inprove the quality and

appearance of naked, unadorned skin rather than -
mer el y Migsioverfianelates genparaliy toj tee repajbohskie ang grgre specifically
KN Uso3f hARPLER 15 Ll b hahbdBRn. Tr eatment s

enmploying fruit or m 25 acids, or vinegar rinses,

i f maintained consistently for |ong periods have

pr @Igi H , An tenporarily wardi ng off sone of
thgg hunPAIGERIER magi ng. In recent years

ef f ect | ¥kin ageanatrally vithethe pagsing af ther ydars. Adirg is apoelerated by
of . aged ski q . ex|
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or their WD 2004/017972 PCT/ US2003/ 025896 esters.

These aci ds, acidic conpounds or esters work either

i nt r acetbdmeétick\that temporarily enhance the skin's appearance by masking

irregularities with an opaque cosmetic film or coating have been used for
thousands of years. Treatments that improve the quality and appearance of
naked, unadorned skin rather than merely masking the irregularities also have
been known or attempted since ancient times. Treatments employing fruit or milk
acids, or vinegar rinses, if maintained consistently for long periods have probably
succeeded in temporarily warding off some of the visual effects of aging. In
recent years effective treatments are sought after for the rigors of aged skin and
a large and growing market exists for products and services that are effective in

providing structural improvements in the appearance of aged skin.

One class of products that provide structural improvements to the skin are

skin renewal acids, notably alpha hydroxy acids and retinoic acids, or their



intercellularly to stinmulate skin cell proliferation.

Sone treatnents enploying skin renewal acids are
waoeealoo®ezl i n vari ous patents to Yu and Van ScPCT/US2003/025896

including, for exanple, U S Pat. Nos. 4, 363, 815,

5,091,171 and 5, 422,370 and International 5 Patent

Publ i cati on No. WO 94/06640. Reti noids represent

anot her class of skin- renewal stinulating products as

di egienss ddeberacalsarggldis compdungisadr esters watk eitker intracellularly or
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topical application of a barrier disruption treatnent
ef PHPAONSANG AR MQi v orls Wel PB MRNYRFPPS: gni f i cant
di sruption of the skin's water barrier. The chronic
di sruption is maintained for a Iong enough period to
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r | | NG&GAl, hfipedi ; irritati t
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scal e tenporary | nprovenents and ‘are not _
apibei topisiaé applicatiop pleepbariesdistuporotreatmeent nefégativero provide
15 On rgﬁfgoﬁhgegféniﬁéantt h&sﬂuﬁﬁ&p;dfoﬁg' §riﬂ'anathdb5r9fer. The chronic
refurbr'shing Skin of an™ 1ndividual conprising
r edisniptign disadnaielairedf fama Heng uericaugl @eribthetas kindudeo structural
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c edliffusian lor evaporatidrudi water ¥amdr hisoughitiee soliehportibn bhihe skin, -and

i nyentiqn |j obl ast. cel | suspensi on useful for

S e B RS SRR TS S Bir B o sman
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serum fromthe individual, an angi ogenesis factor and

| arge 6 chondroitin sulfate 30 for controlled rapid

ceslimiisst enthefinddmiofyobl asts. Anot her enbodi nent of
the Tnvention utilizes foreskin fibroblast cell

sus p_ens@'_@fh em‘i’_Oﬁi”éf?"}*riqf e pvertiansis amethiad fog i“PfﬁTW'erﬁg pifn of an
ﬁgiﬁelvﬂﬂﬁal RBMrisgMEMIVAS] Heal NcalBt raMotie sufa&O dif BBt skin to
25 generate a prepared surface and applying myoblasts to the prepared skin

surface in a myoblast cell-nutritive solution. Another embodiment of the
invention is a myoblast cell suspension useful for skin enhancement of an
individual, comprising autologous human myoblast cells from the individual,
serum from the individual, an angiogenesis factor and large 6 chondroitin sulfate
30 for controlled rapid cell fusion of the myoblasts. Another embodiment of the
invention utilizes foreskin fibroblast cell suspension in a similar process, either

singly or in combination with myoblasts. In yet another embodiment non-
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from anot her animal such as a pig with a double
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such as a affecting al pha 1-3 gal actose added to cell
surfaces are used. 5 Detailed Description of the

I nvention It was di scovered that nyoblasts cells from

a creamli ke suspension could be applied as think

| ayen@reogenic cellsrfemaraadthek ianingalrfugb eassa g mlitht a dieeble knockout

nmyob { survive d

9Bl g el g e RSB Ay posctose
craidedas cefi stiffaceskdr@ usddie myobl asts snooth

i mperfections in the skin 10 and provide further

qualities such as resilientness, even coloration and

stD@t@ﬂémDesérrbtuanoadream/@rgueaus errbodi ment the skin of
an individua] to b ed is first
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hol es. Then, warm noi st oxygen-containing air,
moand priogide f @Imej aualitiessugh an reslliantergs éYﬁrbCQ'Wét'@'P @m gigength.
area for at least 0.1, 1, 3, 6, 12, 24 or nore hours.
The area is left undisturbed-for at least 12, 24 to 30
or norle anagventagaeus\pmbedipiest theuskin phgn individysl 4e be tiegted is
[ ith &
on1 S S Sipierdty it & smbotn e Blor b B2 ford nomicals such
endmoiictie acidt hdtes treptmesitdo rerooye dead cells) lascuggemsn@tsofsmmblasts
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aces the Treatpen
vy BTt Bt B iR Bk e T Beethy e FE ol BB Q4 1.3
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O BErbr IR RS el e ke a0 1. 2.5,

Al ¢ By hdpitHcto dbtanh Bfmodiet R Soyer Sdokitgsskirey be used,
cycl osporine for 5 days is preferred

In another embodiment the suspension comprises cells such as skin cells
from another animal having a double knock out removal of a gene necessary for
a foreign tissue specific antigen, such as alpha 1-3 galactose added to celi

surfaces.

Myoblast Cells for the Treatment

Myoblasts can be autologous (obtained from the treated individual),
obtained from other humans, or even obtained from other animals. If not
autologous, cyclosporine preferably is administered in advance. Although other

immune system suppressants may be used, cyclosporine for 5 days is preferred
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patients with severe skin disease for a m ninmum of

several nonths and up to several years and typically

is used at an oral dose of 5 ng/kg body wei ght per

day. 5 If obtained fromthe individual undergoing

t r eextausa it daopens inflammeatinmso thessskip by fte etibttyoracestain lymphocytes.

sthnylated with chani cal, prabi one, two tp thr
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pr oceduf ebthined &ohothelindiliduaasidenfoiridy tteaymentl loae @elntade muscles

are di ssoci ated and, gr.own into cul.ture of between
et e STl Hepdhedingaf plibits hleniufL ML 4 © 5 or
suﬁhb_ﬁﬁdiﬁ)ﬁt tibéfo?lbenﬁﬂﬂa' t.?Bbﬁemi"d;bllé{ﬁoquﬁfsere&fM{eﬁ,may be stimulated:
particul ar or aut ol ogous cel |l s, e ce re .

P et chihraatte o AUACTE B HSNG B 2 et TR0l (Rcauge) 6 times
I ngérvdidUHer oo BBurs! GFab&dl anESthe 1% 2l @mgélo TWo idthred days later
bl ood nmay be obtained fromthe indjvidual and seru
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SURROBS A 21y sthermpblck)breddstciatéPand bidvinteh kEItuirelof Bétween
in the 20 serum (preferably at |east 25% 50% 75% or

mot @nd P bitjon rayeastsi t h ot her factors such as, for

exanpl e, NG, insulin, VEG-165 (an angi ogenesi s

factor) TGFbeta, angiotensin, dextrose, fetuin,

|i pi d, Guitveed myoblasiseare wuspadas! in anyssiitabiee medimg  Preferably,

chj

F oo 0oy 2 JUibpashs, o0, 3 Cbn B Ful3beRIH il corum, pr blood
of olaiokd firmot the individsial toAbe trediede foprtexaimpde,i Fhta 10GMI of blood
may. _2 . - . . fy .
el P P R BT i ot o
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YDy (PR B Hon 2 S FORSS A KRR G i, ovr
usfadtors sact bsafor exameld, NGF,answin, VEGEISS @nldngiggenksit dactor)

TGFbeta, angiotensin, dextrose, fetuin, lipid, albumin, large 6 chondroitin sulfate,

and chick embryo extract (or other source of growth factors). A skilled artisan

will appreciate how much of each factor to use. A routine optimization trial may
use, for example, 0.01 ng to 1 ug/ml of angiogenesis factor. A more nutritive
material such as dextrose, lipid, albumin, and chick embryo extract may be
optimized at a higher concentration between 1 ug/ml to 25 mg/ml. Large 6
chondroitin suifate may be used at a final concentration of between 0.01 ug/mi to
1 mg/ml and more preferably between 1 ug/ml and 100 ug/ml. The suspension
medium is titrated to between 6.8 to 7.2 pH at room temperature. Cells are

suspended and preferably administered shortly thereafter to apply to prepared



1 ng/m and nore preferably between 1 ug/m and 100
ug/ M. The suspension 30 nediumis titrated to between

WO 2841007972 2 pH at roomtenperature. Cells are PCT/US2003/025896
suspended and preferably adm ni stered shortly
thereafter to apply to prepared 4 WD 2004/017972
PCT/ US2003/ 025896 skin. The cells should be at a
concentration of between 1 mllion to 1 billion cells
peskini The Iciallsashoqilt bé¢ at alsbycertyatior ehbet@ean i mitliontto 131ion cells
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cehioresu&}ﬁeraslymtmﬁn Shahd y50 millierdesisqee nolilitenr e agent s
to adjust viscosity as is suited for mechanically
adhering to a skin surface. For exanple, hyaluronic

5acid asTréesel lsb@;ﬁbrﬁsl’eroEﬂor@ll?Sﬁclédék and qomoks ageMtsU® adjust
scaf f ol d| ngs as t%?scrl gé{‘ 365,149 and foam
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| Nhp@oRRracRITROdésBrBEd imBts. |65383’5431ci<uéanc1c roQs Iﬂ@éue scaffoldlngs as
condi ti ons besides 10 skin repair, suc
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Y ARyt SsedS 1A @RbiHeP @FhoRINR T tHBiYs Q?erISf%?* ofHer %Qﬁéltlons besides
materials that are used as scaffolding with t body.

10 Suélﬁn rfapaif.i sich aayblped tvesselegrals, éﬁ@db?a@@aﬁy‘@fblf‘éﬁéﬂ3| organs,
E}ﬁgblggl’s aa.snéie%cpbéa‘ h@@ﬁ%dﬁg uSey tobéoéiQﬁét%F‘al‘é"tﬁ:s\ are used as

roitin s at e. Pl ast'i cs andlnor anic materi al s
uséﬁaﬂdd‘"@g with geebadyr t1oh meteriag snayrke kﬁ@ﬂﬂ to eagourage myoblast

Xfort Sl ANt ey B2 dtoq Witk AoddnfBlurate
| a?tasﬁcsaandjé@cgaribcemamm usejulg’oug‘@de dmhamaethn@@anfedmown for
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t unor s ast ayers nma e Use
coét -aautﬂmepr&nﬂtm:hmast vveyd>blaﬂ lageisaas ozﬂslcybednmabelhl are used as
suc mveng

oreRP o o of oo dem Rodt Bty o Hififin. Susp myobast
I ntaye@ndapbt L@éd td eoihneaatahd pestectraganell & negthanically immobilize
RT3tk Sk PG e Ml 1 % ot
201 ndé me%/tayﬂbb aRtl SuBsIths Mnbbilysy olg@h. i s used. The

presence of nyotubes hel ps mechanically bridge |arge
gaps, and the ratio 25 and average size of the

nmyot ubeg ddhrﬁﬂ@d]nﬁh%béﬁn@@aﬂ%hdsé?@l foF ﬁllﬂﬁg? ffllapdeskin areas such as
adj usted as needed, as can reciated by a skilled
ar{qrg,qiwnnkles a mixture of individual myoblasts and smaII myotubes is used.
The presence of myotubes helps mechanically bridge large gaps, and the ratio
25 and average size of the myotubes in such mixtures may be prepared and

adjusted as needed, as can be appreciated by a skilled artisan.

In another embodiment, foreskin fibroblasts may be used simply or in
combination with myoblasts and or myotubes to produce similar results.

30 Foreskin fibroblasts advantageously can provide smooth texture.



I n anot her enbodi nent, foreskin fibroblasts may be

used sinply or in conbination with nyoblasts and or
wonp@iobms2 t o produce simlar results. 30 For eB&I/NS2003/025896

fi brobl asts advant ageously can provi de snooth texture.

5 WD 2004/ 017972 PCT/ US2003/ 025896 Preparati on of

Skin Dead skin cells are renoved prior to

adm ni stration of nyoblasts. An abrasive treatnent

may be PrepdratisnohSki® massage with micrograin water-

tund! echeuntkn RIRLE BRtyBL I B RRdNAR BT Rblasts. An

prapmd@veetseaimnnalnsay be esﬁéctecﬁucheas fmassaganwitle,mib;ograin water-

bicied Sharterdifidar LIUriSHaRE bl PR, 10 Femayg dpe dead skin and
5 dl getbr | ofnthter E’gﬂntyﬁiEQIt srdmylumeca:h@nnocmle éfﬂecrtm&p\f@r example, by
e .stratum corn
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st Ouig diglipfidreréamenthmag usedhemidants yemew badier d;ﬂd@ from the
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buﬁ"%‘l*'@ @i Y IPRICHOMENThBUGaS §ﬁ¥afr}§cé'°e't9€€élﬁ§%etha”°' and

t h§h‘ongjﬁété#§j@htst QRN S3divARRlryIcaUifateedo Rt HIBEREINBemove layers
ignificant lipid materials fromthe  stratum corneum

10 Anoésbﬁoﬁtia&im werneam. fuit @se gfecivR inSlezningl the SURpas.digrause they

ac ydrupt 36 HadralapoP rbafrférmn{liﬁdgoﬁgﬁl‘ﬁ&éht%mﬁh’faﬁ'éda‘f’éa from the
massage. After treatnent, the trea skin shoul

r i ASRIEMFQrAewBt eAN efRiREVaISRY betussdaschearan alnhachydigxy acid,
APBepdr el Br Y CMB.%@&% Mnoa%s&%r\@dmg&aggpr AHEF FRitnent, the

I NSI ean room C ass 100, clas cl ass
10treatey skimsaboblddresrinsegdiwithnaatesy mfewbimithmaéeraner/awe
foreskin fibroblasts (or other cells) to fill in

| arge expanses of skin are srmot hed onto prepared
sur f ac eApplication of MypHidsis ' , and hol es.

Pref er t T2 e

to oxyglg ear%gg’l g? 8 qh(g%ae or afta\sgglszo §E§%UP§9' cié‘?g%%’ooo)

homysblagi$, bptionally @@h nhmlulmsoandmremrefsbln fmroblwst(or&ﬁher cells) to

homs als desired. Pr Erabl m? ist air t dgl to fil

coft df' n8"%%t SFRABES 280 '§5@/ B0 BIRRRIE SyHaepp o fi
20 oxb@emsr'm atiokes, amdrﬁdlermOméfyrabmmetshﬁ)ome@hin@stblaét&wﬁaces are

f oEaxposed?gt %g(ygen and Igft ailozneotror gtqggst%o#gusfé, 1T£ (?18 hours, 24 hours, 30

hours or even for at least 36 hours as desired. Preferably warm moist air that

contains at least 20%, 35%, 50%, 70% or even above 95% oxygen is blown
continuously onto the myoblast layer for at least 4, 6, 9, 12 or more hours. The

25 treated area preferably is not cleaned for at least 24, 30, 36, 48 or more hours.
In an embodiment an antibacterial reagent is added by spray or other procedure
to the surface of the applied myoblasts, or may be added to the cell suspension
before application to the skin surface.

30 Without wishing to be bound by any one theory for how embodiments of
the invention work, it is pointed out that myoblasts can survive and grow in a
wide range of culture, application solution and environmental conditions. Each

6



25 treated area preferably is not cleaned for at |east

24, 30, 36, 48 or nore hours. |In an enbodi nent an
wa@pdokbosmoreri al reagent is added by spray or otPEF/US2003/025896

procedure to the surface of the applied myoblasts, or

may be added to the cell suspension before

application to the skin surface. 30 Wthout wishing to

be bound by any one theory for how enbodi nents of the
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SUrL ViV u
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[
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ST PGaaPls SONESnfhrthh LAY erfliRe o Elerl (omEleous) desired skin
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15 w@%f)l(a/ééf 'int Pég{?ﬁ?ﬁ!e%@fl?r?st Lt n_gﬁ%ﬂ dn c%r rgglﬁla{eﬁe | n elﬁ] t§n?g'néunure of
camypblasﬂsce)ramraedaate(mcpmgdnoapr)lyldgsmlyeulasﬂsl to tbelskin. This

:3? ﬁ&bg@rt | hovi% %? \gg H‘IE/bRI%ﬁtgeté <?orre¥ Poi %}én g}gg'zue?\tatlon of

t uskied on or regulated during in vitro culture of
myobl asts, or imediately prior to applying nyobl asts
to the skin. This enbodinent allows the use of

20 My obl asggcht @odedidrt Gitedl Merdin ¢ epedificale iMoatpavatedfin iskérirety by
20 Each docunent cited herein is specifically
#68F%ted in its entirety by reference.

Of course, changes and modifications to the embodiments presented
herein are readily understood by the skilled artisan after reading this
25 specification and furthermore, such changes and modifications may be practiced

within the scope of the appended claims.



O course, changes and nodifications to the

enbodi nents presented herein are readily understood
whyooloe79ski | | ed artisan after reading this 25PCT/US2003/025896

specification and furthernore, such changes and

nodi fications may be practiced wthin the scope of

t he appended clains. 7 WO 2004/ 017972

PCT/ US2003/ 025896 Cainms 1. A nethod for refurbishing

sk€RiM$ an individual conprising the steps: a)

renovi ng dead cells fromthe surface of the skin to

generate a prepared surface; b) applying nyoblasts to

t he. pr eparethbdshr refigbishingeskimofampdividask camegrising the steps:

nutritixue ion, .2 h 0 claim11,, . rej

the nmyo I'é?stésvlljrglr g’%gﬂt%?Ilggﬁa'geyr%dgu'g%?eaioﬁet fsrkél)pnnrgru%:rfbéate a

bi prepyredfsurfaee; ndi vi dual . 3. The nethod of claiml,

wher ei n .\t he obl ast s, are..prepared, from human
Sanpl e PGPS MRl 161 FR25HA RUG Siaef 4  myoblast cell-
wheutaiive $digtiomyobl ast cel | -nutritive sol ution

conprises serum large 6 chondroitin sulfate and at
| east one angi ogenic factor. 5. The nmethod of claim

4, 2Whermid nidiRoditof | @&igt 1QNBh&rBl agLMhyoblzRts @i | Sutologous and
VEGF165, TGFB, or angiotensin.. 6. The nmethod of clalm

1, optained diom BSFIe Siargy © E‘eéf“éilﬁidbl?'- circul ating warm
noi st oxygen onto the skin surface after application

of nyoblasts in a clean room_ 7. The nmethod of claim
1, 3wher Eien matiagd 5” qaimcar r"‘f"@ée'ﬁdf‘eb’?y‘h%@%tﬁgﬁfemﬁ“teﬁared from a

M G6AgH 3hMpliditadteiBBb@sly. quar t z pebbl e and hi gh grade.
body creamto renove” dead skin and debris followed by

rinsing. 8 The nethod of claim1l1, wherein the

mygbl a t3fl bibe POWHBIRM th& ORRGHI IRA U luti
obf@'ai nzfcpe??'lglf%h%eai ngll vi dual . eng Wobiagt” cafhtdfibive solution
comprises serum, large 6 chondroitin sulfate and at least one angiogenic factor.

5. The method of claim 4, wherein the at least one angiogenic factor is
VEGF165, TGFB, or angiotensin.

6. The method of claim 1, further comprising the step of circulating warm,
moist oxygen onto the skin surface after application of myoblasts in a clean

room.

7. The method of claim 1, wherein step a) is carried out by massage with
micrograin water-tumbled quartz pebble and high grade body cream to remove

dead skin and debris followed by rinsing.

8. The method of claim 1, wherein the myoblast cell-nutritive solution

comprises serum obtained from the individual.



WD 2004/ 017972 PCT/ US2003/ 025896 9. The net hod of

claim1, wherein at |least 500 mllion nyoblasts are
W@ppHioe™®72i n a concentration of at |east 25 nmi PECT/UR82003/025896
cells per mlliliter. 10. The nethod of claim 2,

wherei n the myobl asts obtai ned by needl e biopsy after
stinul ation of one or nore of the individual's

muscl es. 11. A myobl ast cell suspension useful for

skdn erftenaetmedtof ckairan, iwhdrem dulabst Sa0aniiiidnshpaplasts are applied

| bl ast_cell s f di vi dual
PP EERT I O S| 2o fors s st BYUHES o 1 act or and

| arge 6 chondroitin sulfate. 12. A myobl ast cell
for skin en cenent of

P ol OGS o eFE B 156 FVEGIaSts fikiaid by needle biopsy

COB%r'sﬁhﬂﬂatlU%f ohé&8kimofe 8f thl Mdividudl's Ghiseles. enbryo
extract. 13. A nyoblast cell suspension useful for

ski n enhancenent of an i ndi vi dual as described in

cl @1 M 14 myoblakN&dll Q.Ps'ﬂf@ﬁélﬁh rﬂ&efu?fd#'s‘ﬂm érﬂwanéeméﬁtb&)@aﬂ individual,

cel | suspen3| on useful for skin enhancenent of
i NePropIERiRg autoleepps hemag mypdiashselisdeam she idivigual, éﬁﬂJm from the

| a(ngﬁ/kﬂ@gﬁgor gfggtehéb@'fgcftcﬁta%dl 8 eCerfonttoitit ﬂas' on

suita 'ying as Vi SCous nmass to in
surface inperfections of skin and to hide skln nol ds.

1512A MY ARJoBRkt &9| Lus}éﬁ%ﬂ%sﬁfbl?&r %Eﬁg%fc%ﬁeﬂaé’f Qhr??ldividual

further conp an angi ogeni c
f oasesilescrlb‘adblnociaasﬂ 1¢ érthes uspeaTisingnNGEe fingulih calbgkinnand  chick

of an individual, conprising foreskin
E’?gﬁﬁr@#}gcel I's, serum and large 6 chondroitin
uI fate in a cream suspensi on suitable for applyi ng as
SKI%SC% rqy%%l?ﬁgbtg&gfﬁq‘lslrﬁeﬁ%ﬁasuse ﬁ?greslélr?gﬁﬁgn%%%e%? fgn individual

as described in claim 11, further comprising fetuin.

14. A myoblast cell suspension useful for skin enhancement of an individual,
comprising myoblast cells, serum, and large 6 chondroitin sulfate in a cream
suspension suitable for applying as a viscous mass to fill in surface

imperfections of skin and to hide skin molds.

15. A myoblast cell suspension as described in claim 14, further comprising

an angiogenic factor.

16. A foreskin fibroblast cell suspension useful for skin enhancement of an
individual, comprising foreskin fibroblast cells, serum, and large 6 chondroitin
sulfate in a cream suspension suitable for applying as a viscous mass to fill in

surface imperfections of skin and to hide skin molds.



