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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

I nvention Skin ages naturally with the passing of the years. Aging is

accel erated by 15 the action of the sun, which process is known as

phot o-agi ng and al so by exposure to wind, salt and other factors. Wth

agi ng, skin acquires or exhibits a variety of problens including |lines,
wrinkles, lack of firmess and elasticity, a_rough, non-honbgeneous stratum
corneum age spots and act iBiglegie h Repair and Enhanes eRt t hat tenporarily
enhance the skin's appearance by masking irregularities with an opaque
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in tenporarily warding off sone of the visual effects of aging. In recent
years effective treatnments are sought after for the rigors of aged skin and
a large and gFigld efdhediwveationeyj sts for products and services that are
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Background of the Invention

Skin ages naturally with the passing of the years. Aging is accelerated by

15 the action of the sun, which process is known as photo-aging and also by
exposure to wind, salt and other factors. With aging, skin acquires or exhibits a
variety of problems including lines, wrinkles, lack of firmness and elasticity, a

rough, non-homogeneous stratum corneum, age spots and actinic keratosis:

20 Cosmetics 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

25 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.

30

One class of products that provide structural improvements to the skin are
skin renewal acids, notably alpha hydroxy acids and retinoic acids, or their



WO 2004/ 017972 PCT/ US2003/ 025896 esters. These acids, acidic conpounds or
esters work either intracellularly or intercellul arly to stinmulate skﬁ

cell proliferation. Sonme treatnents enploying skin renewal aci 4§ ANl

di scl osed q’vazy@yoy-gyzs patents to Yu and Van Scott, incl ydigngaobRssseeXxanpl e,
U S Pat. O Bis. 5,001,171 and 5, 422,370 and INtaraaeRie et ent
Publ i cati on No. V\D 94/ 06640. Reti noi ds represent anot her cl ass of skin-
renewal stinulating products as disclosed for exanple in Kligman U. S. Pat.
No. 5,051, 449. However, these products are |imted to altering small scale
ski n pert ur bestersnSheasel adids nad:idimmompmmhds Qmestmsyward!osplher it@cSlulanlyrenewal

aci ds provide, t t and may
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barrier is a habLA4Y. |H@MQITeWBSQ eradyets aref limitsidote alterisgagroalbhséat skih wat er
vapor through f d does not relate to

sweat i ng. Suc%ér?}e? Tﬁﬁ?‘é‘ég@géf""s’@”‘éﬁr@?ﬁ rﬁéﬂg’beo@:ém ted to small 20 scale
tenporary inprovenments and are not applicable to nany people. Summary of the
| nventionygne enb%ie.m%tewgfa&&epﬂoo.\ﬁs%;n@ "behéfi bmegéae% rﬁfaté,eafrz?leﬂemta' ng skin
of an individual conprising renovin ce romthe surface of the
skin to 25 gé‘ﬁe&ﬂi’t way qause 4ine gkig rre 9@5 arﬁi Papisiariv downGitatigat teeatraenthe
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enbodi nent of t Invention is a suspensi on useful for skin

enhancenent o'f‘te&"r‘?tmf‘ﬁ'dP@}P’éFu%?p"cﬁﬂS’ﬁmqbg‘Far‘f@" dYR (W 8 BRAnwRIChASSFeE cells

from the indi{ediplcal aPﬁlfdéﬂM oPrE bhRiel HilruptdHaireatént REESHBNRS pvigact or and
| arge 6 ch?ndr0|t|n sulfate 30 for controlled rapid cell fusion of the

myobl ast s: AnBreRiE  anfh Sianificapt disryptign of the skin's water barrier. The chronic
disruption is maintained for a long enough period to induce structural

improvements-in skin. The disrupted water barrier is a natural impediment to the
diffusion or evaporation of water vapor through the solid portion of the skin, and
does not relate to sweating. Such techniques also generally are limited to small

20 scale temporary improvements and are not applicable to many people.

Summary of the Invention

One embodiment of the invention is a method for refurbishing skin of an

individual comprising removing dead cells from the surface of the 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 individuai,
serum from the individual, an angiogenesis factor and large 6 chondroitin suifate

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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I nvention utilizes foreskin fibroblast cell suspension in a simlar process,
either singly or in conbination with nyoblasts. In yet another enbodi nent
non- 2 16 JAN 2007 WO 2004/017972 PCT/ US2003/ 025896 i nmmunogeni ¢ §ciNI2807 r om
anot her anygBbospyeh as a pig with a doubl e knockout mypghikshiade af fects
foreign recognition, such as a affecting al pha 1-3 gal actose added to cell
surfaces are used. 5 Detailed Description of the Invention It was discovered
that myoblasts cells froma creamlike suspension could be applied as think
| ayer(s) to a prepared skin surface such that the nyoblasts survive,

devel op, and ibemmogehintcmgs foedanatibey animealsduich asaan gig With @bdoublel knackowtr acks

and other cre I in the
skin 10 and pprmdf\;a?i Q*Ia F% t?k&r&g?ﬁ%}%gg}’%c iés rgre%gf;%@nmé;s tgl/ag{rzlggol oration
and strengt h. added tanelashrﬁmeagmdenbodl ment the skin of an individual to be
treated is first treated, preferably with a snooth abrasive or by one or
nore chem cal s such as Iactlc acid. After treatnent to renpve dead cells, a
suspensi ons of Detaiiérd Bes ) ofithér Inyentigint hout foreskin fibroblasts, is snopot hed
into the desired wgsaeccivgléd B BRI frbd G3om IR 0L en%ﬁégﬁﬂhem war m
noi st oxygen-cont ai ni erably pure oxyden 1s own onto
the treated abeapplied @tthlnbd@)ter(@) foa pre;@red €in mfacgzlsuoh tlmjrtae yablests The ar ea
is left undis ol e
pr ocedur e nayélg\rép%\%enelggdéqdng‘?%%ne%\%/taeps%%%@ @Sq in, gﬂ& ?&Qﬂyﬁ'&n@?& %hrmnt hs
t o obtain snodichetherergvigespiglee skivoklihegnyabilasts $moeth dmperfeciansoidithe kint he

suspensi oflg COFR brd6idle e oSl Sl Bsifibicss, dveRBoRPRIoRSha 306G, Navi ng a
doubl e knock out renova a gene necessary f foreign tissue specific
antigen, such as al pha 1-3 gal actose added to ceII 25 surfaces. Myobl ast

Cell's for the Tread grRkvAMAGECRS ebedihdie tHRUWKR SatindivRbbRbLBRArdaldds t he
treated indi Vfllrgtutzriéa)ted preferably with a smooth abrasive or by one or more chemicals such
as lactic acid. After treatment to remove dead cells, a suspension of myoblasts
15 with or without foreskin fibroblasts, is smoothed into the desired area to fill
blemishes, wrinkies, and/or holes. Then, warm moist oxygen-containing air, or
more preferably pure oxygen is blown onto the treated area for at least 0.1, 1, 3,
6, 12, 24 or more hours. The area is left undisturbed-for at least 12, 24 to 30 or
more hours. The whole procedure may be repeated in intervals such as 1, 2, 3,

20 6 or 12 months to obtain smoother and younger looking skin.

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 cell
25 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

30 autologous, cyclosporine preferably is administered in advance. Although other
immune system suppressants may be used, cyclosporine for 5 days is preferred



obt ai ned from ot her humans, or even obtained fromother animals. If not 30
aut ol ogous, cycl ospori ne pref erably is adm nistered in advance. Althou

ot her i mmune system suppressants may be used, cyclosporine for 5 daﬁslAﬁsmm
preferred wg200908AM21] U7 WO 2004/ 017972 PCT/ US2003/ 02539 shaBarEe |t
danpens inflammation in the skin by its effect on certain | ynphocytes.

Cycl osporine normally is taken by patients with severe skin disease for a
m ni nrum of several nonths and up to several years and typically is used at
an oral dose of 5 ng/kg body weight per day. 5 If obtained fromthe
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per site afteBraimerbqgr ?@ébﬁﬁégﬁt&% gg\Em a wth Engel. Two to three days
e

later 0.5 gmof nuscle sing needl e (punch) procedure for a
total haryest of 2.0 gm The cells are dissociated and grown into a culture

of between 1 and 50 hillion nmyoblasts. 15 Cultured nyobl asts are suspended
in any suitable néﬁﬁweqir%”f‘é'P%BPV‘d“a'dﬁ\degelﬂgéﬁayn?'Hr ORRPTINIGAUSCIEE| | s, t he

cells are resbk%fé?é'ﬁi@dré Qtnrﬁ@éﬂéﬂ‘ﬂfh hb@t%lcapbioﬁldge&\ef VAT hl@reé lkysdal to be
treated. For exa to 100 of bl ood mag(flee obt ai ned fromt he

50
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(preferably at Ieas 25% . 50% 75% or re se th other factors
Cheh as 18, “osrsia iAo RGOS ol PrH nsRBRSa Bih dihdehe T BGdRdas daks Blsr)
TGﬂaet a, ang:}I 05?115 ll?n ml.delétrh@ﬁee b‘@‘swdmsldg Meedie @upgy) nirocécarr@@orGa cdfalnd; oitin
sul t at e, and cni o.extract .0 ource r.owt tors A
SKil1eq arttsanvesor £0Dr TR 8 e MRt An SR i et < LeReRR oLt i ne
optim zati on 1ahdb0 bilyn myoblasts.

15 Cultured myoblasts are suspended in any suitable medium. Preferably,
particularly for autologous cells, the cells are resuspended in serum or blood
obtained from the individual to be treated. For example, 50 to 100 ml of blood
may be obtained from the individual and serum isolated. The desired amount of”
myoblasts are suspended preferably at about 100 million cells per ml in the

20 serum (preferably at least 25%, 50% 75% or more serum), along with other
factors such as, for example, NGF, insulin, VEGF165 (an angiogenesis factor)
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

25 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 sulfate 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

30 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



25 use, for exanple, 0.01 ng to 1 ug/m of angiogenesis factor. A nore
nutritive material such as dextrose, lipid, albumn, and chick e r%ﬁ) lgm
extract may be optimzed at a higher concentration between 1 ug/

mg/ M. Langg6uaneRendroitin sulfate may be used at a figglysSqnpands ation of
between 0.01 ug/m to 1 ng/m and nore preferably between | ug/m and 100

ug/ M. The suspension 30 nediumis titrated to between 6.8 to 7.2 pH at room
tenperature. Cells are suspended and preferably adm nistered shortly
thereafter to apply to prepared 4 16 INN 2161 WD 2004/017972
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mllion cell smpesprefdrably betweenSOEhéw@mllhqnmﬂjepen oillilitgst i onal | y i ncl udes one
or nore agents to adjust viscosity as is suited for mechanically adhering
to a skin surface. For exanple, hyaluronic acid as described in U S.

6, 387, 413 and por dine ¢elissuspepsian fapliohaliy Incledesderse of tmtm‘eiagenltssto adjeds, 149 and
f oam conposi t d her
enbodi nment thg?wl%gy ggggqﬁp%ﬂ Hehﬁa‘?ﬁwg@;;\%?%ﬁ’ﬁﬁ o E%Xngﬁsﬁéﬁg FE a?@g%l r, such
as bl ood vessbyalyrepgiacid a;rmscmhadrlepla?’r6%ﬁ741r3ta§1drmrou&tgsansscafﬂ¢msagt s as

descri bed her gbenfBy inif.sU6 88 18 Sﬁﬁfoa Fidhes ddlscAbéy HPS, %?064%26‘”0' ding

wi th the body materi a to encourage ny
adhesi on, andmay barisedh buanather Qm‘%ﬂdb@efl’ééhﬂt edusgiful horcatbercropditions kasidest e.

Plastics 30d bRRTERMN Sufh! & bio yiAShUlepb! odd'SRE ibptir BRERANGYEnGT © knovn.

for 15 exanple as nentione

5,503, 771. | myablastaés d@ﬁ?f&ﬁdn‘iﬂﬁ?'n Mayobs Hsad mésp@k maéﬁjla!feté‘é? angasedd@Bei n are

used as _coat 5audidirerwifl the bb8y. aéua{m&seﬁélemawe RIS, enkBGrhgelmpeniag! i d
tunors. Such nyoblast |ayers nmay be used t0 both coat-and prot ect as well

as mechani cal P§hesieRpHNd; E‘ea”s%HWi'i“g%}ng‘aYV\Pﬁ Icé’alfldl With nehorgmtife Aelfadg | ar ge
nol ecul es andpRyfdd £d iRSighfic TH&Brials Osetsl by IRBSO fithes metHods ardkwn, /fr t he
| mobi 11 zed Otragaan?ple as mentioned in U.S. 6,107,453; U.S. 5,843,781 and U.S. 5,503,771.
In another embodiment, myoblast layers as described herein are used as
coatings for artificial or biological organs, including solid tumors. Such myoblast
layers may be used to both coat-and protect as well as mechanically immobilize
such organs, while allowing movement of large molecules and even of cells such

20 as lymphocytes into and out of the immobilized organ.

In an embodiment particularly useful for filling in large skin areas such as

large wrinkles, a mixture of individual myoblasts and small 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 an enbodi nent particularly useful for filling in |arge skin areas such, as
| arge wrinkles, a mxture of individual nyoblasts and small nyotubhﬁlﬁ&ﬂmn
used. The presence of nyotubes hel ps nechanically bridge |arge gaps, and

the rati o wd200@d1®y£r age si ze of the nyotubes in such ROfUsh®S0XBE be
prepared and adjusted as needed, as can be appreciated by a skilled

artisan. |In another enbodi nent, foreskin fibroblasts nay be used sinply or
in conbination with nmyoblasts and or nyotubes to produce simlar results.
30 Foreskin fibroblasts advant ageously can provide snooth texture. 5 16 JAN
2001 WD 2004/ 017 Frep@vafiorst8KIB/ 025896 Preparati on of Skin Dead skin cells

are removed prior b, A '&bﬁi%ﬁé i’é?ﬁm%ﬁ,ﬁ%?t%%%ﬁﬁ'nist%ionzé?r@b‘{éastst.r trment may
be used, such as nmassage wth mcrograin water- tunbl ed quartz pebble and
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adhesi ve tape, or cyanoacryl ate adhésive, or paraffin wax. Oher disruption
tr eat ment s3 mageliise Piben ehysicad nracasiEeshaant ialso be prftestive. ofer tepampigt bt um

corneum O gagiripping 'tﬁéeél&rﬁwﬁﬁlﬁﬁhéﬁleh%é}%ﬁcya%ﬁér?@?e Sdhe3Rk e Hakarfiffax. St rong
detergents such as_ sodiumlauryl sulfate do not physically remove |'ayers 10

of the strat ufAthesdissuptionipatraents arayaise) chemicy! ka waave Parmis lipids freethepecause

they di srupt sRE@mvérfduny 2DRGarRRESIVdits BYcH STRMNRE, tcdlbhd bic@Bihahd Rind
materials fromthe stratumcorneum An exfoliative can be used such as an

al pha hydr oxy S#n9deterganis syt p§ sedivmiaiyiifaterdaprtahysically rampye layesnassage.
Af ter treapnmeptthetsh@tunt ESrabEM, Blit dte BeEtivE iM@lebhing @t BuFdteVBéduse Hegf er abl y
at body tenperature. 15 | i cati on of obl asts to Prepared Skin
P ef or abl y. | HETHRG Tie WRIER{BPRIGRATIRICPAEINOKES, Sgnilast Segnaisrale MEtheo, 0oo)
myobl asts, opkirat@l doynetint.h Av ekfoltve aaf/berusearsackiad dni AIped hpsibsy 4, ot her
cells) to separately or in combination with an abrasive massage. After treatment, the
treated skin should be rinsed with water, preferably at body temperature.
15
Application of Myoblasts to Prepared Skin
Preferably, inside a clean room, (class 100, class 1000, or class 10,000)
myoblasts, optionally with myotubes and/or foreskin fibroblasts (or other celis) to
fill in large expanses of skin are smoothed onto prepared surfaces to fill
20  blemishes, wrinkles, and holes. Preferably the smoothed myoblast surfaces are
exposed to oxygen and left alone for at least 6 hours, 12, 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
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fill in large expanses of skin are snoothed onto prepared surfaces to fill
20 bl em shes, winkles, and holes. Preferably the snoothed nyobl ast Bsym{ 0ps
are exposed to oxygen and |left alone for at |east 6 hours, 12, 18 Inours 24
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noi st air that contains at |east 20% 35% 50% 70% or even above 95%
oxygen is blown continuously onto the nyoblast |ayer for at least 4, 6, 9,
12 or nore hours. The 25 treated area preferably is not cleaned for at |east
24, 30, 36, 48 or nore hours. In an enbodi nent an anti bacterial reagent is
added by spr agudyreagentis suitgbledoran embodirmentsftedbeentipnt Muchppihedeategobl ast s,
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allowing at | gagh t8U® thepredl med %oﬁr%c@fé)%é%tarﬁﬂ@a@ f&en sBed diaghe érhe skin
surface. Furthernore, the nyoblasts are nobile and can avoid hair
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can or

and begin to die, they turn 0.conpectiye tissu m

olastic or  comgunbormets el e iremion e i BT 15 oHPolerses db AR on
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Accordi ngly, E @ttr : L 0 'k.s t
renoval or de‘é?‘ ageen 'D;%W"e%éﬂﬂ‘s?aﬁ RIP ‘iPe A DER 0'399%%& e9rEC SHAt
treatnments wi bdsloﬁyobbapérscmarcahdodngebto gengBp tirosimdse arid/érhethemerdyiriesn can
produce ar}sev%r\]/ol(/ QR.HSr?ea&%ﬁé raredlurned on or regulated during in vitro culture of
myoblasts, or immediately prior to applying myoblasts to the skin. This
embodiment allows the use of myoblasts to correct for uneven pigmentation of

skin.

20 Each document cited herein is specifically incorporated 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.



color. In a particular enbodi nent, gene(s) tyrosinase and/or other enzymes
15 involved in nelanin reactions are turned on or regulated during in V|tro
culture of nyoblasts, or immedi-ately prior to applying nyobl astsigd ANR80T
skin. This enbodinent allows the use of nyoblasts to correct for uneven

pi gnentation of skin. 20 Each docunment cited herein is specifically

i ncorpor &llaohsin its entirety by reference. O course, changes and

modi fications to the enbodi nents presented herein are readily understood by
the skilled artisan after reading this 25 specification and furthernore,

such changes mﬂydnpm ¢dliGatpension ngamllﬁﬁsprnae@har@adem\@ifaﬂnmammlscope of the
appended cl ai ns. 16 JAN 2007 @O ains obl ast cel |l suspension usef ul

for ski ncwwm%mpgwﬁ hyman wapwsae%ns fr%@ﬁﬂr ‘é'f‘\*?d KB fedi& human myobl ast

cell's fr9{@1&1&1&1'a@iyawoqyafl.gmg%ﬁém&apmdtl eé'cﬁ&“d\’dnqh'?ﬁlfat@t | east one
angi ogenesi s factor and l'arge 6 chondroitin sulfate. 2. A nyobl ast cel

suspensi on useful for skin enhancement of an individual as described in

claim1l, further conprl at, | east. one of NG~ ins Iln al n and chick
enbryo et r actA myob AStrﬁ?ﬁ ishepsnsier psefy fopsia FrfleneRTRENY I0 1L0) F“dé‘fésﬁ‘?q]é‘ﬁ hancenent of

an indi V'd&‘dﬂl)e@ﬁx g A cb Pﬁklﬂgml%astfo&'lé bORGES R¥RhA §lb‘[lﬁmf gadin. 4. A

myobl ast cell suspensi’on usefu ski n enhancerent of an i ndi vidual ,

conpri si ngckhywbiyesixtret | s, serum and large 6 chondroitin sulfate in a cream
suspension suitable for application as a viscous mass to fill in surface

i nperfections of skin and to hide skin nmolds. 5. A nyoblast cell suspension

as descrbed iAmgbbliascdll shispehdion u@ilfot skifentAfcenidiy bO@e ftidivillwddtagr . 6. The

conposition of claim], erein the nyoblasts are prepared from
described in claim 1, further comprising fetum

4, 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 application as a viscous mass to fill in surface imperfections of skin and to

hide skin molds.

5. A myoblast cell suspension as described in claim 4, further compﬁsing an

angiogenic factor.

6. The composition of claim 1, wherein the myoblasts are prepared from

a human sample non-autologously.

7. The composition of claim 1, wherein the at least one angiogenic factor is
VEGF165, TGFB, or angiotensin.

8. The composition of claim 1, further comprising small myotubes.

9. The composition of claim 1, wherein at least 500 million myoblasts are applied in

a concentration of at least 250 million cells per milliliter.



a human sanpl e non-autol ogously. 7. The conposition of claim1, wherein the
at | east one angiogenic factor is VEG-165, TGFB, or angiotensin. 8. The
conposition of claim1, further conprising small nyotubes. 9. Thelg JAN 2007
conposition of claiml1l, wherein at |least 500 mllion nmyoblasts are applied
in a concentration of at least 250 mllion cells per mlliliter. 8 16 JAN

2007 10. Aof or gskirBsifin bristebast cele! dusperspansbaril Ysefsuin feahatdémenentiancenent
of an individual, conprising foreskin fibroblast cells, serum and_ |arge 6

chondr oi t i rindividialt eomprising fergpkin fibmblast eellss geruab lead fage SpopirgimsuRtsi scous

mass to fil.]l }J rf -] td [ 0.l [ 11.
The corrposi'{‘iaoﬁr%#{.l g?%?rﬁ%lirggﬁ%bggefllmgq?ﬂ‘g{qulégesqk%gﬁsbrrngﬁjggtsmg?%r%tiggff ogous.
12. The cornm@sifédtions of skit adwolfdde sMvermelds. t he foreskin fibroblast are

non- aut ol ogous. 13. The conposition of claim 10, wherein the at |east one
angi ogenic factor is VEGF165, TGFB, or angiotensin. 14. The conposition of

claim10, fyrt heﬂ‘he%mgséit%mcﬁmhb,_ WHGEiH B Sorelifin fIPRMDIEOALAG0IdeOEs. Of ¢l aim
10, wherein at least 500 million fibroblasts are applied in a concentration

of at least 50 mllion cells per mlliliter. 16. The conposition of claim!]

or claim4, usefyl for treatd I ndi vi dual ... epared by: 1) taking a
bi opsy of kel et ecﬂﬁlggil%onf?%%ﬁg’ V%ﬁedf'b;(lif&gfe#%%i}ﬁ{%. Sﬁarﬁégﬁl'é‘,“)o@ﬁausl' 2)g
culturing the cells in serumor blood fromthe individual. 17. The

conposition of claim16, wherein the cell culture step from gtep 2
conpri ses atfdi ngThe compesitiRf daimkOn wheretpthe gt leasi png gRBIegTNC a5t or . 18. The

conposi ti onRfp§ERIs T EFB libhstie cells are packaged into at |east one
contai ner suitabl e for a(’j}rs\npﬁggratr?on into the individual of at |east 10

mllion cells per mlliliter. 19. The conposition of claim 16, wherein the
cells are p?&.kagﬂelcgrtngosa} iorll SF agim 10, further comprising small myotubes.

15.  The composition of claim 10, wherein at least 500 million fibroblasts are applied in

a concentration of at least 50 million cells per milliliter.

16. The composition of claim 1 or claim 4, useful for treating an
individual, prepared by:
1) taking a biopsy of skeletal muscle from the individual to obtain ce]]s;l and

2) culturing the cells in serum or blood from the individual.

17. The composition of claim 16, wherein the cell culture step from step 2

comprises adding at least one growth factor or angiogenesis factor.

18. The composition of claim 16, wherein the cells are packaged into at least one
container suitable for administration into the individual of at least 10 million cells per

milliliter.

19. The composition of claim 16, wherein the cells are packaged into at least
one container suitable for administration into the individual of at least 50 million

cells per milliliter.



one container suitable for admnistration into the individual of at |east 50
mllion cells per milliliter. 9 16 JAN 2007 20. The conposition of claim!]
or claim4, derived from 1) providing a culture of nyogenic cell $Fdhﬂdﬂ[ﬁed
by culture frombiopsy of the individual; and 2) culturing the cells in a
nyobl ast cell nutritive solution conprising serumand |large 6 chondroitin
sul fate. 21. The conposition of claim 20, wherein the nutritive solution of

step 2 further onprises an.angi ogeni c factor. .22. The conposition of claim
20, whereit"t he %EB?@?‘B%SE%&@%@ Fﬁflalfnétgqrbvﬁglﬂof}he contai ner suitable for
adm ni str aI)ip%‘viiiiﬂ%@ chft@rel o ghybizeitia belf obtdind EBBEulthee fibinl HiGpsyofithes per

mlliliter. 23. The conposition of claim20, wherein the cells are packaged
into at | eiadividyakbandont ai ner suitable for adnministration into the individual

nto a bandon ai e for administration into vi
20, “wher o1 1 TRATE e BONCE e Byl ol bbbt Rladchoon B GRRIA Me o7

angi ot ensi¢hondr@itin sulfate.

21. The composition of claim 20, wherein the nutritive solution of step 2 further

comprises an angiogenic factor.

22.  The composition of claim 20, wherein the cells are packaged into at least one
container suitable for administration into the individual of at least 10 million cells per

milliliter.
23.  The composition of claim 20, wherein the cells are packaged into at least one
container suitable for administration into the individual of at least 50 million cells per

milliliter.

24.  The composition of claim 20, wherein the angiogenesis factor is at least one of

VEGF165, TGFB or angiotensin.
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