SKI N CARE COMPCSI TI ONS AND TREATMENTS FI ELD OF THE

I NVENTI ON [ 0001] The field of the inventi.on is cel

cul ture and nedi cal biotechnol ogy, particularly
conposi.tions containing cultured skin agents
synthesi zed fromcultured cells fromskin. Skin cells
such as keratinocytes and dermal fibroblasts are
cultured in vitro in cell mediumand in the course of
culture the cultured cells synthesize and secrete
agents into the cell medium The nmedi um contai ni ng
agents arc collected and incorporated into topical
preparations to treat an individnsl. The preparation
is applied to an individual's skin and has a

rej uvenagmcgﬁtﬂecomommﬁéw@'ﬁﬂﬁﬁfrw to reduce
t he appearance of fine |ines and 'winkles.

BRI EF DESCRI PTI ORLEHD ﬂFtT%WOF TELE |- NVENTI ON

[ 0002] As skin ages, dryness and f ty
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ose of chronol ogical -aging, i.e., age spots
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consequent. chronic effects of ultraviolet radiation

wrinl®V) on skin will result-in an increasing nirnber of
phot oa_ged patients requesting treatnent to inprove

t %%]Z%:Fd LGOSk Tae BACKGROUND OF THE INVENTION

{0002] ~ As s]g:n ages, dryness and loss of elasticity become more provalent. In

add.ttlon, exposure o sum, wind, pollutmn and other external mtants and = vmqmmnpntal

1

' stresses can aggravatc skin aging. The altcrailons in the strucmral and fimctional components
of the skin as a result of prolonged exposure o ultravwlet radiation. are collecﬁvely referred
to as photoag:mg, or photodarmage. Most of the clinical features of photoaging were thonght
to be those of chronological aging, i¢., age spots (actinic lentigines) and wrinkles. Ttis
predicted that current lifestyle changes of increased skin exposure to the sun and ariificial UV
sources and consequent chronic effects of uliraviolet radistion (UV) on skin will result n an
increasing number of photoaged patients requesting treatment o improve their disordered
Sldn- u - .

[0003] In the gcnex-al population, differences in photoaging is cicpendeﬁi on skin types
(e.g., a fajr skin will be phofoaged moTe casily_ than a dark skin) and changes in pigmentation
seem to be a more important feature than wrinkling in premémraly aged skin. These

differences may possibly be because of inherent differences in sun exposure of individuals
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[0003] I n the general population, differences in ,
phot oagi ng 'is dependent on skin types (e.g., a fair
~skin will be photoaged nore easily than a dark skin) .

and changes in pignentation seemto be a nore
i nportant feature than winkling in picittaturely

- aged skin. These differences may possibly be because
of inherent differences in sun exposure of
i ndi vi dual s Decenber 14, 2006 and natural defense
mechani sns agai nst chr oni ¢ exposure to sun.

- [0004] Chroni ¢ exposure to ultraviol et radi ati on
causes characteristic alter'was in the cellular
conmponents of skin. Some of the clinical signs, of

. and w%afaefeag HElBarfiéHeagaineh dhoatosepamictkitiing, pi gnentary

hanges, roughness, laxity, sallowness and all in
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ave shown that sone topical conpounds and
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'last decade have shown that some topic:

: age-—rf:latcd skin damage. Surgtca.l and mterventmnal treatments include face-lifts,
-dcrmabraﬁon, Iase:r re-suwrfacing, botu]mum toxin m_]ecton and collagen imjection. 'I‘hcqe

. c;urgmai treatments produce clinical and- h}.stolo gical Improvcment n phn’coaged slcin but are 4

“not without n,sk and contam no clement of preventon

- {0006} . To improve skin appearance, anumber of skin-care  products and skm care

treatments have boen devecloped. In addition, & varicty of medical treatments hﬂ:&{c been
devcloped to trest chronic skﬁn problems, such as acne, prc_:caﬁccrous lcsions, scars,

pigmentation disordcrs, wrinkles and the like.
[0007] - There are several recent topically epplied skin care products and skin care

treatments that are cwrrently being used or being researched For example, wtamm -4

(retinol) and vitamin-A. derivatives, called retinoids, are iopical treatinents belicved 1o work

by loosening the top layer of skin and encouraging cellular turnover. Topical applications of

vitemin C {ascorbic acid), which neutralizes free radicals, are used to heal skin and reduce the

appearance of fine lines and wrinkles. Vitamin K is topicelly applied to help heal broken



not without risk and contain no el enent of
prevention. [0006] To i nprove skin appearance, a
rai nber of skin-care products and *in care treatnents
have been devel oped. In addition, a variety of
medi cal treatnments have been devel oped to treat
chroni c skin probl ens, such as acne, precanecrous
| esi ons, scars, pignmentation disorders, winkles and
the like. [0007] There are several recent topically
“applied skin care products and skin care treatnents
that are currently being used or being researched.
For exanple, vitam n-A (retbaol) and vitam n-A
derivatives, called retinoids, are topical treatnents
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studi es have shown that a thickened Grenz zone.i g.dncnted
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alternative to plastic or facial surgery to nahgsgﬁin
derafiaate. VWOl Hchfrbsgirfacing treatments work essentially the same way. Iin €

outer layers of damaged skin are stripped away fo 2 degree thgt ievels the depth of wrinkles

and scars to the surrounding skin. For sup erficial or medium resurfacing, the layers of skin
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meny i ndividnaic are opting for skin resurfacing
treatnents that are not as invasive as surgical
-procedures. These procedures include |aser peels,
chem cal peels, dermabrasion and - dernmapl ani ng. All
skin resurfacing treatnents work essentially the sane
way. First, the outer layers of dammged skin are
stripped away to a degree that |evels the depth of
wrinkl es and scars to the surrounding skin. For
superficial or nmediumresurfacing, the |ayers of- skin
ti ssue renoved can be limted to the epiderms and
papillary dernmis For deeper resurfacing, the upper
levels of the reticular derms can al so be renoved, .
| HssMaEhedd penetinationtha Ebidwmitnd RIRERt 1S5RS S pE SR Epot §%
' or winkles: In the tine af]tjer -treat ment  as. NeW .
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| loé%ﬁg&%'ﬁvgr_g%%ia}f’%i%é%préi npr owg%g phot oaged skin, . the.
the 1901l GAG Yo LGhadcslctnGkRaratinEher ef ore, given the
_ ~ lT'arge nunber - of treatnents of . .unknown efficacy, it is
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~toinprove skin appearance. and.to. inprove the,healingd
effeqive wbaegbr @mg@aﬂfsﬁmmﬁﬂépqﬁl‘éwf TRVE ‘8}\1@ B
-~ [0011] This present disclosure.is, 19NV odnets and skin
cosgtic BEHETISE af‘ﬁﬂlept%ﬁ’éma(?%%ﬁ?xt??% %&ésce I gngsdl um can be. -
_made inta a conpositi Ondd Ez&@&@‘iﬂc@@aﬁn@brdd&epf&magad
care WWP@%%E{%%QTM conmposi tion of the =~ .
.aa.present disclosure is a conditioned medi um containi ng
““one or nore cultured skin agents.synthesized and
secreted fromcultured skin cells for use as a
phar maceuti cal SUMPAAREGROREEINVENTION. - .

| [0011] - This preéent disclosure is based on the di_scovery that the conditioned cell medium can

be made o 2 composition or preparation for use in topically treating bkl‘ll :The composition 7

iti i ini i ents
of the present disclosure is a conditioned medium containing one or more cultured skin ag
- Synihé.t;ized and secreted frorn cultured skin cells for use asa phgrmacwﬁcal preparation or

. as a skin care product.

[06012] As a pharmaceutical preparation, the product contaiﬁin_g a conditioned cell
medium is topically. applied to treat skin conditi'ons, such as promoting wound'h;aling- The

toﬁcal composition can include any appropriate pharmaceutically acceptable cazrier.

10013] As a skin care product, or as a skin care treatment, the prodact containing a

conditioned cell medium is topically applied to the skin to improve the appearance of the skin

i1 an amount snfficient to increase cell profiferation and generation and to decrease cell



as a skin care product. [0012] As a pharnmaceutica
preparation, the product contai.ning a conditioned
cell nmediumis topically- applied to treat skin
condi ti ons, such as pronoting wound healing. The
topi cal conposition can-include any appropriate
pharmaceutically acceptable callier. [0013]As a skin
care product, or as a skin care treatment, the
product containing a conditioned cell mediumis.
topically applied to the skin to inprove the
appearance of the skin in an anount sufficient to
increase cell proliferation and generation and to
decrease cell senescence. [0014] The present
di sclosure is also directed to a nethod for producing
- SeneEGnposi tion or a-preparation containing a N
[00 ﬁﬁ ndi dorf,s 4.£81dscRE 1 Bk6 aRkal ni agetied dorerodagpga composition or a
%% tured ST dn agents produced by cultured skin cells.
prepEod RLORSh RGeS cill hedtinn grrsiciive e of gorespifgd siin
Keratinocytes or fibroblasts, or preferably 11s. cither
agerQrScbbdd byl G Bty @ith.| Thoynd thahdgs Ghtmeatit oot o
contui ning nmediumto grow the skin eIIs_and%ﬁéQgﬂmﬁﬂhg'
kerafindapies agibtdbinsts, el psfirdls eEsrL ROTLITY PES & RPEBhE or
nmore cytokines into the_ nedium The thus. ¥e (U] '
rediportd ptaroheskreslls sl AP CSht A AT A g’?% %ﬂgdsg‘% f@‘gné’?"e"r
~cultured, skin_agenfs, iS _separ Ot B Em At Ur ed
ﬂmﬁ§Wﬁ#ﬂ@éﬂﬁ§hﬁﬁﬁiﬁ§ea£T%M%Fgéﬁgggg&ggﬁ%gsiti%ﬁmbr ‘
contammp r"eg glgeaotr Im%?é cfu%redtsk& Iaé: aj"Ba ﬁgéﬂﬁkﬁtﬁo&tﬁ@@ﬂﬁl&dgﬁe c@k i
| used to produce a composition or preparation for'topical admini;ﬁaﬁon 1o the skm

[0014a] Accordingly, in oné aspéct, there is provided a composition for use as a

pharmaceutical preparation or as a skin care product comprising: -

(a) a casrier base;

(b) a-,condiﬁréned cell medium containing one or MOTe cultured skin agents

syhthesized and Secreted; from cultured keratinocytes and fibroblasts; and,
(c) a silicone-based penetration enhancer.

[0014b] In another aspect, there 13 provided a method for producing a preparation
containing a conditioned cell medium containing one or more cultured skin agents produced by

cultured skin cells, comprising

(a) culturing skin cells i1 amutrient containing medium to grow the skin cells

, ] -
and inducing skin cells to synthesize and secrete one or MOEe cul@ed skir

agents into the medium;

(b) separating the conditioned medium containing one or more cultured skin
=]

agents from the cultured skin cells;

(c) increasing the concentration of the cultured skin agents in the conditioned
(=4

cell mediumy,



[ 0014a] Accordingly, in one aspect, there is provided
a conposition for use as a pharnaceutical preparation
or as a skin care product conprising: (a) a carrier
base; (b) a conditioned cell nedium containing one
or nore cultured skin agents synthesized and
secreted, fi-omcultured keratinocytes and
" fibroblasts; and, (c) a silicone-based penetration
enhancer. [00 14b]In another aspect, there is
provided a method for producing a preparation

&b e Bal€ edehirafigdn aed dondRBheimeihnh ghd, Ng. one
or nore tultured skin agents produced by cul tured

skin cells, conprising (a) culturlng skin cells in a
ife)tproceming ca;mtm:ﬁilmgcqﬂfﬁtfwmg the cepdiignehmeditimeaédingg and

LS00, HLBE5LL 2o LGS S E, AT RERLS 008 ©

ERavabl B9ahhe condi tioned nedi um contai ning one or
hore cul tured skin agents fromthe cultured skin -

cells;
[0014c] In still another aspect, there is provided the use of a composition as defined

above in the preparation of a medicament for increasing cell proliferation and decreasing cell

senescence, wherein said medicament is to be applied topically.

, DESCRIPTION OF THE FIGURES
{00157 - " Figure 1 depmts an appara:ttls for fon:nmg a skin construct ﬂ:ta.t produces

cytok:mes and deposﬂs them into the surroundmg medium to condition it.

- [00 16] Figure 2 is a graph showmg the effectof condmoued mf:dnml (ACM) on

_kera.tmocyte colony size. . 7 .
Pigure 3isa graph bhowmg thc effect of condmmned medinm (A.CM} on -

[0017] .
kerannccyte prohferanon.
]:001 8] F1gure 411 gmph .shomg the effect cf condmonsd medinm (ACM) on. '

keratinocyte migration on ﬁb:sn.

{00 19] Figure 5 is a graph showing th.e'effect of conditioned rmedium (ACM)Von

keratnocyte hel:x turns in migration along a fibnn subsl:rate

[0620] Flgurc 6is a graph showing the effect of candmoned medivm (ACM) on

endothelial cell proliferation.
[0021] Figure 7 is a graph showing the effect of conditioned medium (ACM) oo
smooth muscle czlt p-rol.ffcraﬁoﬁ_

[0022] Figure 8 is a graph showing the effect of conditioned medium (ACM) on

5a



(c) increasing the concentration of the cultured skin
agents in the conditioned cell nedium (d) reduci ng-
the 'salt concentration in the conditioned medium
and, (e) producing a preparation conprising.the
condi ti oned nedi um contai ning one or nore cul tured
skin agents and further conprising a silicone-based
penetration enhancer. [0014c]In still another aspect,
‘there is provided the use of a conposition as defined
above in the preparation of a nedi canent for
i ncreasing cell proliferation and decreasi ng cel
senescence, wherein said nmedicanment is to be applied
topically. DESCRI PTION OF THE FI GURES [0015] Figure 1
fibblpst prokifemtiomppar at us for form ng a skin construct
t hat produces eytoklges apd .depo SI%S %genh]qk el
W%ﬁﬁrounﬁ%ﬁ@ e 8l BARR LY N ﬁ%? igure 2 is

aph showing the effect, cgtfmcp%@ %& LR 65hs PR b Briract

(AL i1 Conl

[0024]‘ Figure 10 is a graph demonstrating that the effect of the conditioned mediam

(ACM) is mdcpcndcnt of the EGF-receptor pathway.

DE’i‘AILED DESCRIPTION OF THE INVENTION

' f0025] The nvention is d::ected 1o conditioned medlum coprposiion conta.:mng

- cultored skin agents prodused from cultured cells of skin such as dermal ﬁbroblasts and
epidermal cells. The cultured skin agents in the conditioned medinm are bmlqgwally active

, mle@;g thaf are ﬁse& to formidate pharmaceutical, cosmetic, and wound l}ealing
prcpai;aiions _ .

, [0025]7 When cultm:ed skm agents ﬁ‘omtbﬁ cells are used in the field of cosmetic
formulaﬁons they beneﬁt the consumer for overall skin re_;uvenauon, ingclnding the
appearance of enhanced pha‘bﬂlty, softness and elasichcy; wrmkle Ieductlon, reduced

| evidence of the aging process and rspan' of the skin. When ubed on a regular :md periodic

busis, ason a ddﬂy bdbl&- for example, the cultured skin agents are absorbed by the skin and

initiate proliferation and g&nerailon of new skin cells, kenrtmocytes und fibroblasts, the key
cell type.s foﬁnd In gkin, and d;ecreasa cell senescence and support ';fsynthesis of extraceliular
matrix components by skin cells, such as de novo elastin and collagen synthesis and
d@osition in the Grenz zone by fibroblasts, to hinder, h@.lt, or reverse skin wrizkling and the
appc&ance of wrinkles by a thickening of the- Grenz zone. An iﬁ;proved evenness in skin
plgmenta,non also results. 7 ' '

[0027] As a pharmaceutical preparation, the cultured skin agents tn the conditioned

media are used for the enhancement of the healing process after second degree burns, skin.

treatments, moisture retention; pain reduction; soothingness, and establishment of more



kerai i nocyte colony size. [0017]Figure 3 is a graph
~showi ng the effect of conditioned medium (ACM on
keratinocyte proliferation- [00181Figure 4 i's a graph
showi ng the effect of conditioned medi um (ACM on
keratinocyte migration on fibrin. [0019]Figure 5 is a.
graph show ng the effect of conditioned nedi um (ACM
on keratinocyte helix tunas in nmigration along a
fibrin substrate. [0020]Figure 6 is a graph show ng
the effect of conditioned nedium (ACM on endothelia
-cell proliferation. [0021]Figure 7 is a graph show ng
the effect of conditioned nedium (ACM on

| complete healing with new skin faster after dermabrasion, dermaplaning, exfoliation,
chémic:al peel laser treatment, sunburn, w;iudbum, irradiation. buins, skin trea.tments;
bhstcnng, spa teattnﬂnts and other procedures or events that cause skin trauma. Cellulite,
alopecia, neuropathy, stretchmarks (also known as siraic) ma,y also be treated.
[0028]  Straie are siretch marks that can appear jwhcn there is rapid stretching of the
skin. Thﬁ:y are often assoﬁated with the abdominal enla:rgémsnt of pregnancy. They can be
found in children who havc bccome mp1dly obese. The’y may also occur during the rapzd
growth of puberty in males and females- Striae are most commonly located on the breasts

_ hmps, th1ghs buttocks, abdoman and flank. Stretch marks appear as para.ﬂel streaks of red,

ﬂnnned g]ossy skin that over time become whitish and scarhke n appearmce The streich

marks may be stightly depressed and have & dﬁ’fcrant toxture than normal skin. Striae may

also occnras a result of abnorraal collagen formation, or a result of mﬁdlcahnns or chf:nucals

that interfere with collagen formation. They may also be assoc:iaied with, prolonged_
administration of cortisone compounds, diabetes mellitns, (hisbing disease, and post~

] pregnancy. | | |
f0029] Preparahons containing cultured skin agen’cs may also be used fo promote

~ angiogencsis 18 tissucs. Phamaccutcai prcpa:atmﬁs containing those cytolnncs may
similarly beuscd to treat sm‘faccs.of the muocous mcmbrancs aftor surgcry or injury.

[6030] Tn wound healing preparations, a preparation containing cultred skin agonts
fromo. conditioned media is used by directly applying the preparation to the wound bed or by
incorporaﬁon into a wound -dressing. The preparation may ‘be used as an adjunct with grafls,
such as an autograﬁ (skdin re:moved ﬂom a patient and reapplied elsewhere on the same
patient) or a cultured skin construct by coating the graft surface, the entire graft or the wound
bed with the preparation. When nsed as an adg'unq’c “in wound healing, the cultured skin agents

contained i the wound healing preparation generally increase and improve wound closure by



snooth nmuscle cell proliferation. [0022]Figure 8 is- a
graph show ng the effect of conditioned nedi um (ACM
on fibroblast proliferation. [0023]Figure 9 is a
graph showi ng the characterization of conditioned
medium (ACM cytoldnes in conditioned nedium the
cotton pad, and skin construct cell extract.

[0024] Figure 10 is a graph denonstrating that the
‘effect of the conditioned nedium (ACM is independent
of the EGF-receptor pathway. DETAILED DESCRI PTI ON OF
TI M I NVENTI ON [ 0025] The invention is directed to
.condi tioned medi um conposition containing

induéing kératinocyte and fibroblast proliferation and genergﬁon, and grapulation tissue and
blood vesscl formahon_

[003 1] Condrhoned medinm means medmm that has contacted a tissue culturg; and

has been used by the cells of the tissue culture as a source of nuirients, vitanans, hormones,

and inorganic compounds and salts and by havmg conta.cted the i:ssue culture, iow have

added cc!l products, or *eplinred skin agents” such as cytoknncs proteins, extracellular

matux componenfs or ANy combmatlon thereof, synihesized and secreted by the cells into the

medium Conditioning is the act of the cells’ synthf:ms and secre.tton of cy‘hok:mes pmtems

and cx‘cra.cellular matrix components into fresh medium npon contact, EXposure, exchange

and interactmn with between the cells and the mcdmm for a time, prcferably a time between,

& hours to 3 days, more preFe:rably 12 hours to 2 days, to condltlon the mediem. The then |

c‘ondiﬁoncd medlum is removed fiom thc culture appatatus coniammg th.c skm oonstmct m

culture and is collected for purification of its cultured skin agents or is nsed whole or in part

. as & pha:maqcuﬁcal, cosmetic or wound healmg cpmpc_)sﬁzon or for use in cell ¥

[0032] ' 7 Cytokjnes are protems that exert changes in the ﬁmchon or activity of a cell

tors arc a subsct of

cytokines that arc also protcins tb.ai causc changcs in fu:ncuons or activitics that promote or

inhibit colluiar growth, prohfcraﬁon, migration, or other rclatcd ocllular cven Chcmﬂk:incs

are another subset of cytokines that atiract and guide T-cells, B-cells, and other ohe.me]ﬂne-

responswe ceils o speclﬁc +issues in the body. Lympholkines are still another subset of

cytokines involved in immune response. As used herein, the term, © cyi;olﬂnes” includes

cytokines, including grow{;th factors, chemokines and lymphokines, and are not lmnted to

their normal structure and function, but may also inchude their naturally occuring varianfs

and hybrids. The cultured skin 2gents of the invention comprise cytokines.



cul tured skin agents produced fromcultured cells of
skin such as dermal fibroblasts and epidernmal cells.

- The cultured skin agents in the conditioned nedi um
are biologically active nolecules that are used to
forui | ate pharmaceutical, cosnetic, and wound healing
preparations. [0026] Wien cul tured skin agents from
the cells are used in the field of cosnetic
formul ati ons, they benefit. the consuner for overal
skin rejuvenation, including the appearance of
enhanced pliability, softness and elasticity; winkle
reduction; reduced evidence of the aging process and
repair of the skin. When used on a regul ar ange ructs

ri odi.g basi Br0RH ke asi Sonhay, cukzedskie cos
{Dmgﬁlturé@ng%gﬁagggﬁ?gﬁgre absorbedyby_the skin and .
cont i BNl RESE horeand agener aftcytorinas P sRsfooss tnto
cel'l's,” kenctihocytes and fibroblasts, the key cell . .
the ¥R SF 0 ustdirhdd aﬁddnw,theamddim:e@rié@géw@w@%ﬁ%%%&‘ﬁ‘& “and"

support synthesis of ~extracellul gr trix ¢ ts
&z&wwﬁﬂ&anehmsﬁsSM@ﬁba§mﬂ§°ﬁ$W@d€%5§¥$% an ‘£o|i§%§h

synthesi s and deposition_in th NS RYiin g and
 epidbiniyl ofisawstalso TeiH RABKCTRIPYCS p B B0est Mt liling oo

- wrinkling and the appearance | k) ®Srel Yro¥ide a fissue-like
‘fmRPh%%%%HYﬂﬁk%FmFH@iéﬁgﬁ¥&?%%§?8Eﬁﬂ%%prgsgg é@enness in

: skin. pignentation ESiht s @R 1ASnaRx, for cell-cell and
@mﬂﬂﬁﬁm%éﬁg%?%ﬁ%‘ﬁf%%%%%#?%h, t%e cul tured skin agents
_ain the conditioned padim: sitr wsedvefromnialien axdfhameefint

Cd&SFhFH%iﬁea%#ﬁg process after second degree burns, . .
oSkl dE G RLABR hSvldiRigsbistetraBterien :ovide pefiin of @tRkee FERzss O

sootﬂlngness, and establisiment of nore ggrgletg

and B@akiol §o b hizdia emingkdemitfea sdlle i e FERTIRPTTRGF JEIBM= o1

der mapl ani'ng, exfoliation, chemcal peel,.laserh-.. ... d
. extridoRalaneatix dsuitparent, bYERERSMETOE FRATAPT G Blrne: ok

treatnments, blistering, spa treatnents, and other -
diffpegzéidur es or events that cause skin:-trauma.

"Cellulite, al opecia,, neur 1 Y mrodicb Byl irb@ddaScohdtus
[003hown aSYEFRST 5ﬁ§vh£ sggﬁgltf%gted. [0028] Strain
are stretch marks 1 haf «€ap: 20 peaimishen thdefiaoblsst grapiid
that &Fe Wcﬁg%‘?mf’ 3“’%% n.. They are-often associ at ed

st ok S,RbAANL0Gl RabaEEmEatetnboypmgiaficy: ®HRY can
trandfd

in children who have becone rapidly obese.
e DY S0P SIGkH (TG tgmbivening pruthdraswbpi GFOTP), mcluding
puberty in nmales and females_ Striae are nost

0B L0 Gl Bet@ (TGRS HredBtsfonking srowiinpepbeta2 (TCFB2):
uttocks, abdomen, and flank. Stretch marks %%Eearﬁgf -
cra@ial|oBlons bir@akme Ghoerd GCSEh imsnier i soaysh eter HOr hEE*°
over tine become whitish and starlik %@gqﬁ{ang*
mﬂ&hggf%ﬁﬁtmhwwaﬂﬂgﬂﬁayﬁﬁ@mﬂq%ﬁfﬁﬁmﬁﬁgFggs Hha have
a different texture than norpal in.i.Strj Ay ahsp,
subgpt, Guferiadking affed gl awm%nwggrccgls?%gﬂgﬁ%%érﬂrﬁ%l onf1 or

a result of nedications.or chenj : e PdiSidoak8
hﬁﬁW@%“@dPFﬁ@éﬁ*?d@ﬁﬁ?ﬁ%ﬁ%Pﬁﬁ5@0%%@g%%?gpggdgsgggfated

with inol onged adm i, oA 11 Qb ObdricEARAT he aunrtioned
“@8?%5@?@?3%ﬁ??%?%??ﬁ%ﬁgﬁﬁﬁgk%Téease, and post -

terms in parentheticals are abbreviations commonly known and used in the art for the formal

nomenclature preceding them.

[0033] Other cytokines and growth factors that comprise the cultured skin agents of



pregnancy. [0029] Preparations containing cultured
skin agents nay ‘al so be used to _ynaote angi ogenesis
"i's tissues. Pharnaceutical preparations containing
these cytolcates may simlarly be used to treat
surfaces of the nucous nmenbranes after surgery or
injury. [0030]1n wound heal i ng preparations, a
preparation containing cultured skin agents from
conditioned nmedia is used by directly applying the
preparation to the wound bed or by incorporation into
a wound dressing. The preparation nmay be used as an
adjunct with grafts, such as an autograft (skin
- - renoved froma patient and reapplied el sewhere on the
the ?‘hm oPALLLAL) A Sphifep@lh; tii Berik I AmsDovistir UCYIRE P ORIy
e graft surface, the entire graft or the moun%hfﬁﬁk
78, PhEFADS ROYER BGELG; MEF-YWRSH-u S8 HerndrPERIPAUFESH FM-C>1
wound healing, the cultured skin agent ontai.ned A o
| GRO A hayEeH 16BA] IGRy2:ICEBR2aT bk Thd R P I ade Helfox;

i nprove wound cl osure b i nduci _ i - i
1L 8 E Ao 1 G PN T W =R B P T A oo Sl Cal

- granulation tissue and, d Bﬁ&girﬁﬁﬁﬁgtTﬁ@ﬂ;{ﬂyggand

IthGGﬁﬁ?@%ﬁéﬁgbﬁﬁgéxﬂgﬁ?%ﬁkﬂggﬁg’ne i im t haf has -
contacted a ti.ss I 85R 6k ha 8RB R iMBadcdandnieimown

VE%%L??M%kﬂFW@m??ggﬁﬁggﬁ ture as a sgurce of nutrients, '
Jvitamns, h SornPilch NOGLEEB QcCrAPBRdgosd bewinty

- a“dgﬁg”byeﬁge?ﬁég%%lt%cted the tissue culture, now have
ded cell products, or "cultured skin agents", such

as cytokines, proteins, extracellular matrix ‘

{0039 TP ONEPtbfrabB thamynditmoil metia ofithe frspeiion mesyefe iy 7Bt
-and secreted by ‘the cells into the nediu Iy when the cells

cellGsmibintcb it kergtiriosytth demnal filgpbletie OE%‘lﬂ?’é“‘“%lgfﬁ%ﬁEé’ is“and

secretion of. cytokines, oteins_and .extracell
- are pribTol oasBrprSAEAtEI e Rl Bﬂ*f?%f&‘w‘?ﬁ%faﬁ aﬁ%dﬁ%“gL contact ,

exposure, exchange and interaction .t onbeiwesBithds a
CmM?@NFé“&ﬁ@”fﬁ@“&%‘“ﬁHF?gPQQ??|né&%%}eféLably a time
- _be en 6 hours t ggﬁﬁmﬂ Larldl=8 SR @k Mayk? adfigedsin
‘mHFﬁég&%gﬁﬁ?mggm%%%%ﬁ%?on the%%%diun1 The t hen -
orieG QRS S ANSL RGN Dt BHYe dot:ETbivblagieaupreferably of. ...
apparatus containing the skin"construct in culture-
oA GribiS 260bkRE R itri) priinkiily af elagef T will be aprreriaées by the
skin agents or is used whole or in part as a "
skilfeh atERaRL ol red Simevistus maysoran YR eBIpE S B
or for use in cell culture, in '
with continucd culturc of fibroblasts from primary SOUTces,

reft

other colls found in skin and ‘other

cxiraccHular matrix compoments.

[0037] PFreferred cell types for usc in this i;lvcnﬁo;l arc derived from mesenchyme. 7

More preferred cell types are fibroblasts, stromal cells, and other supporting connective tissue

cells, or, ag in the most preferred embodiment, tuman. dermel fibroblasts. Human fibrobiast

cell strains can be derived from a-mini‘bsr of sources, including, but not limited to neonate

male foreskin, dermis, tendon, lung, umbilical cords, cartilage, urethra, corneal stroma, oral

rucosa, and intesﬁﬁe. The human cells may include but need not be tmited to: fibroblasis,

smooth muscle cells, chondrocytes and other connective tissue cells of mesenchymal origin.
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vitro. [0032] Cytokines are proteins that exert
changes in the unction or activity of a cell such as
differentiation, proliferation, socre'cion or
nmotility. Gowth factors arc a subset of cytokines
that arc also proteins that cause changes in
functions or activities that pronote or inhibit
cellular growth, proliferation, mgration, or other
rel ated cellul ar events. Chenoki nes are anot her
subset -of cytokines that attract and guide T-cells,
B-cells, and other chenoki neresponsive cells to
specific tissues in the body. Lynphokines are stil
anot her subset of cytokines involved in immune

response. ) heriprodesteoicll mheddt the
Xt is prréqrgg fut ‘t?y’tcglk‘rscg %ﬁéllud%ﬁr% gr owt rcr’ factors,

procf on o?a 11318@1(1368 a0d:d: Qm?%r! £&8 a tigneltyees atios td IPWE?@IF%WG

norma structure and function, but nmay_al 8.81 .
a&e#&%'r&g@tﬁ i MERIslof 10 b tstion nBor RS & et
The cultured skin agents of the |nvengl on

conGRBNE S @ WiD Kbitdsts t¢ BOB31iThE W@f%‘u?

fabrication and when fully. forned, 10 Eabricate &
mydbORS, Fruckdetdontsglerrohitpih Qf%’thﬁ%olteﬁ%\[fg’g ﬁ%g |§ze Bha

secrete an array of cyt oKi ]]%WE@J&%ﬁom
tissiempusiradteCothdoniss 1Y YR PGP rugttr}’gan into the nedium -

bat hi ng the construct Gl dubik 8618k bults NEfbfonic
donen flsgiigs @ Wﬁnﬁ’%‘ﬁ? ‘t@ tnypr cal | ynconsr st of der mal

f| br ob] as% and ggars@]mm +She 1040 ifl e Amlentie 2hd ingpesd to
eratinocytes. In the process of

. @th‘é Lwhagea- bi l ayer skin const ruct,
d‘ﬂ:‘frﬁng'm!e ‘rsfé' %%% andldg;gr mal tissue layers provide g .. -
EDO'JIBESSUG A¥isBn S Wick 1 GEER bre peferod Garicie e BB frgeistobe
corporating an extracellular matrix, for }1_? ?‘Q
nse@RGhSRlHoBRtHeiaxe hotlieriad td ahsTam AP TEr SOYIETS i a

occur in native mammual i an and human. skin. m felin
marhiAlRA q&hn&mslﬂingthéna‘éwteéﬁt g CoRStY oS ﬁ ow for a

-wide profile of cytoki S %th@péi,@ﬁgﬁl%$dgﬁt{hoﬁ16m,
capmmand@dmatqiﬁcqgm&@‘ﬁtﬁgﬁ qls%‘ %ng the culture to

perform - Fundctrons e{jc%%%ﬁ&g}chg&g&hm%@pmmwuﬂy,

. mayRpdr dffte fane production ande%g(lsc!m .
. pro |fe L Ta66 80doatd 181 nvERBB4F@ythaki cnts
"he%’r?é‘h abt@?? ’%%%g t%at are producer;l@?y@gcgltlure‘gﬁ ies
skin @ﬂﬁbﬁ bhiBtyp, wextarct efxtoumad aued Y HOEHET Bn
thatnr‘tcgtfpﬁﬁe%%gt ar eenot [imted to: basic fibrobl ast -uwcs
trenflo QU1 Luf 264 B use BB mixteps eferlirdl T SRR FRSEEHY 1P |
eral nocyte. grow h factor (KGF); transform ng growth
majmtg&gmaiqaha (TGFa); transform ng growh factor beta

(TOM including transformn o
[00%9TGHf | Iﬁccanﬁlnpmtacprgcgcf m&&ﬁ%ﬁ%v@gmf?% %éltilgl %ducﬁ of

(TGF132); grannl at. ory col o glv@_:@%ﬂ’ff tient
@Wﬂtﬂtch@@ﬁaﬁ’ 1‘% cﬂ%?%%‘tsgy . %%E vasculogerlpa

endot hel i al aaﬁn@{}dﬂuﬁﬁf asicr Obd ®lls
nﬁf’@ﬁ%’@ﬁtﬁ’sﬁ Vdgf’gn%%mj %eﬁgdﬁl%g%ubset i nt eralpenl ci ns

af f cel Fﬂg dgcts %w:d%fﬁfbﬁfors;)ﬁormnﬂﬁrﬂeﬁﬂﬂ@s psproteins for a
er

mﬂﬂte eﬁ%mrlﬁ i nterl euki n- 6,

contl} Ln%t;}u DriBne Mﬁs%b@dkuhm n;aztoarceuyar:wwhtori Gl sigeled

' devel opi ng skin construct and are al so ; ess

dueftgglte WhBifont reSeric By anttuo el 1ag ﬁ%‘t%ﬁ%@cﬂﬁte@&mﬁﬁ%ﬁ °FFE
a orenentioned terms in parentheticals are

ith
Oirdbd @uEseonTEpspt RIGMIER BT SR h & 5P £ 6r
t he ormal nonencl ature preceding therm

1L



[ 0035] Ot her cytol dnes and growt h .factors that
conprise the cultured skin agents of the invention
conprise: Araphiregulirr; Angiogenin; Angiopoietin-2;
DTl ; EG--R ENA78; LAS, FG--1; FG-2;FG--7; FG--9;
FIT-3 ligand; GCP-2; G CSF; GVl CSF;, GRO al pha; 11 GF;
IG~1; 1G-2; 1GBP-2; I1L-11; 11.-1 alpha; IL- |beta;
L-1RA; IL-6; IL-6R 1L-8; Leptin; MCP-1; MCP-2;
M CSF; Osteoprotegrin; PDGF, Pl G- RANTES, Stern Cel
Factor, TGFal pha; TGFbetal ; TGrFbeta7; TGrFbet a3;
TIMP-1; TIM2; TRAIL; EPAR, and. VEGF. It should be
noted that the aforenentioned terns are abbreviations
r,orononly known and used in the art and theIIoQ% that
“nofoml riyon orrereiiat ighklevels opaefieEi PR BSot Gl egpucts tha
herein by reference. [0036]Preferably, .th . :
axe BeriaPHtico RS G R VR S g ot
cultured cells of skin cells: | LBl in
DeOYES BHEFRST g‘,LheSSIPI%';S? ) %neﬁarngkcgr aq%gﬁ\%ﬁg%gt%rﬁe&écel I's

SanPESiGY LT R0 EQIELACH AS RGO Mahdl Utofl YrinB Getbor Press, Cold
aIIker_atlnb an ermal fibroblasts. The conditioned
sprllE Bt P (198d) WERDRE AERIBSEffRie] allabily prvoduntohed
Aen the co-culture is a cultured skin construct o
. typdd Y bOB ndly bk @RS in Aisdevenrbn kayepraindioant epilided sk cpmjrer
arranged in orientation simlar to native skin )
that Bél epithdsiay the sordidivped wedikichptaibiog sytolgrss| Sollsii & PETEg SFof
- dermal origin and extracellidar matrix,- primarily of.
constubt axg evlturddin sypopdrix|Seat SERIOEE el B %EF@&&"%P‘M%
artisan that the cultured skin construct nmay contain,
that gjmigs thas foup @At TARER- addition or with conti nued
- lture_of fibroblasts f LB Y SPYE GBSred QkshEr
£004Z)2| |'s f 8?11%’(561? RS ?WOE%’&‘E %’%ﬁégg& gi’?ﬂﬁ;oel l'ul'ar matrix |
equigﬁ oRengahs boﬂ[a%:gaz lh@%ﬁ)fs%@re@ Blthacd MROSaitiR CorkiSRitiof for use in
this'invention arc derived fromntsenchyme. Mre
thie RE&IBES 8GRI kivAARS hiaBFBdfideano boRBlSiokiat e athev@ilthisd siin
and ot her supporting connective tissue cells, or, as
‘agenitdtotddRAIRShe Rilafantd oo ediavelhiar matirgprpaerts fuay be used.
fibtoblasts. Human fibroblast cell strains can be

Thesteniruediulhr meiapemiomses Dol bsaedeian: of PEfrme; patedTgth be

“limted to neonate mal e foreskin, dennis teq%%n ; :
&%ﬁfy mciu;lc.

collgem tp, migip R ive drroebraes- JAPts FaEE! MRFEEHT ARy
oS kB Fag i B ST B MR o
con R T o R et v o,
XTX, other matrix protoins that may include, but arc not timited to clastin, protcoglycans such
as dccon"n or ﬁélycan, or glycoproteins such as tenasein, vitroneotin, fibronccﬁﬁ, laminin,
thrombospoﬁdin I, and rglycosaﬁﬁnoglycans (GAG) such as hyaluronic acid (HA) “The
derxnai matrix may vary in composition and structure. Collagen sponges, biocompatible,
Eioremode;lé.ble, dewllﬁlérized dermis, or collagen geis-: Rather then provide emceﬂular

" matrix components to the dermal cells, they can be cuttured on. biédegxadable mesh members
{such as nylon or polygalactin (PGA)) to provide a culture support and cultured to produce

extraceliular matrix yntii the cells and their matrix envelope the support. In the preferred



It is preferred, but not required, that the origin of
the matri x-produci ng cell used in the production of a
ti ssue construct be derived froma tissue type that

it is toresenble or mmc after enploying the

cul turing nethods of the invention. For instance, a
mul t| ayer sheet construct is cultured with
fibroblasts to forma living connective tissue
construct, -or rnyoblasts, for a skeletal nuscle.
construct. More than one cell type can be used to
fabricate a tissue construct Cell donors nmay vary in
devel opnent and age. Cells may be derived from donor
ti ssnes of enbryos, neonates, or .older indiyi %
PP AL © DTS S TP BenPr ot P S S o

o TREIRINEs PR PRt B g
mor%?ré#eﬁgge boiti: 00381 At ROHER HWEDo%E bh § bk @cellular

erred-for use in the invention, the cells to be
co}l%é?ﬂyér R b BErolBABRS8E tolafEhon R pBlab the binbede trd i plelant
rom hunman sources. Cells from other mammal i an
exceSPRGhES chitedctish sighe Rt Miathibdd fonintepbritiog 2 ufiiaprilular collagen
' cani ne, porcine, bovine, feline, caprine, and _ovine

 laycsatidaesbetty UlSePatswdio. f536.6 6o Eempyt alafrdVibRe L MeF2t
from rodent sources, nay also_be us gﬁ ln.add%t%o Io:
Devejenveert o Bilpyaedyives St (ar4€ PR Q{"ﬂ?fs RGBS e G rETRp 08y
chem_cally or viral| r fect.ed ma 0 s N _
o BRFAP AR ETO PP T 0 6o B BOL WERTE g Ser e Mkl
Lnco an_one ' +PPress
r LA PR R Rt Ry S o B e LB P et |
Lon&égg% slibg% U860 ARG AL HE LS e Heop6iate8 h@Ein byR.f@EncEDT €

or tissue sources maybe used, or both.
r0041 0039] RegoibiiRas tasfal@enet the alilyiaiidindentdeced s may
- be used in the ploduction.of the tissue construct to
accoflafabwithithé hresneineaitist mag be plrptredising coltpgen driyeyt from skin and
delivery graft for a patient Atoning increased |evels
tendayt, invbtlingait tobibhdapr edfiisineoBrecrs @A PHHeFHont fgpdop. Other sources.
-therapeutic. The cells may produce recorbi nant cel L
of cof ATETA DTN A REHGHIED BT RLSh Gt gug gpived fom
; roteipn .slot a continuous.a W - j ‘ . '
T R R B e S T L Ly
 due.t dit] . . . Gabls
sl B D e e e
hercil bt &hRScor different types of extracellular matrix
cofrponent s which are either "normal ' but expressed
[ooagt hi ghn beveksodss ifstdcheitvintios ocferinglp Higrahlke a@licet, | -
products that are therapeutically advantageous for
hydratsepotiuge sab2ais prrpakd fom of @tikdon cornpodition cafinriging eellagen at
" neovascul anz' ation. Thesiugrocedures are general

aboukhdwri2.§ matrhiepraferabharheul-2 tok S BErH art THASERBTY o’-l%‘“i%‘fo)ﬁagen
|, Molecul ar O oning, A Laborat |..Cold.. .
commygip g g fooP R SRR 40 S TGS BT IR PR pert
o ‘ateci . herei.n by ref e
the oy it B Eah oo Gder SefE Rl cbudln LGe uenic
dimeh AV &N i%{.hyf Bt NS 5@5&%&%@9&&%&%&%& W6 batd fhout 2 to
%C tahalil esli

const ru w Il synt ze the conditioned nmedia
abouCPREAIAR DAY Qi RkRS 011532k Ig8] 251 Sreftabll Wi 6i6lenS¥di o that a

construct are cultured in a matrix that supports the
portiéBlehSink BoeBflapds RNGQIRAL frafctheposiivilan info an acellular,

13



that mmcs that found in normal skin. [0040] Col | agen
is a conmmon and preferred conposition for cultured
. skin equivalents. Wile collagen is the nost
preferred extracellular matrix conposition for use in
.the production of skin equivalents that produce and
secrete cytokines and other cultured skin agents to
condition the culture nedia, other extracelLbilar
matri’x conponents nmay be used_ These extracel bil ar
matri x conponents may be used al one or, preferably, -
be included with the collagen to minic native dernal
matri x. These extracellular matrix conmponents may
i ncl ude: other collagens, both fibrillar and _ .,
a8 dof1ch skiBhd 60k bidgginsoftha mettivescakiage i PHIFIFFRlich
as collagen types Il, La, IV, V. "VI, VII, VIII, |IX
rermSvedfiom e lptridh soXba/proxiied Bogiter sepainer 31 1 1) X1 K, ot her

matri x proteins that may include, hut. a 1O '
(0068 1 2 P drpmpoE g oS E T S B ech S8

bi gl ycan, or glycopratcins s SCLitkd hereinafier. A
ﬁnvﬁWPéﬁﬁﬁﬁﬁﬁ?mfFﬁ?gﬁégF?ﬂ?%F%%$%F%§a%ﬁ%gnbospoﬁg?% ?,

and gl ycosam.nogl.yean A% Y@ lcbtrgid-C0 atdrdn

rirx may vary in conposition and
Lruct ur.e |, agen SRoRgesncdii0aeapaidbihe; cnable the tissue
mm@%@%%ﬁ%a%ﬂ%é%¥§n eCelltlarired derms, or col | agen
cquiBleSit to BRLD s hBRuPERWaLE: Biths @OIabalkilar, byt gollagen. gel 25,
conmponents to the dermal cells, they can be cultured
ﬁc&ﬁ?gggﬁgg?gda?LgﬁyfsP NEnbeyz (SUCh|?S nyl on ort q
- polygalactin to provide a culture ort an -
[o0a41l t ur edybioally; tehsiles ehthy deret]|BchAd ﬂ%ﬁ?@%ﬁfﬁpﬁu 7 g pnory of
- cells and their matrix envel ope_the .sUppogt.. 10 Lhe o645
hydpatef @lingn geb?ﬁdedpmm?saﬁhﬂ‘oa@r‘ﬂﬁﬁﬁeéy%r%?@‘tca ol e 26 i
contracted col |l agen gel . contr RY i BERBLASLS are
novs grefledgitt m@@*%@%@ﬁ?%&ﬂﬁ%@ﬁ‘%’%% fgrenf »m%, 485,096
to . Bell. lncorporat b clVoch 85RE €56 €0° th Bboat FDK K0
seefizddp SYIEY égﬁgﬁggﬁ%ﬁé?contfgcted col | agen gel is
LSPAsed en 0681k kathar winlchagepor tay dre aftheamesa.
d%%ﬁgﬁgﬁ%éﬁh%ﬁzg%o anchor  the gel to the -nmenbrane and
© [00hS) Pr €VERL oExeRSsHoN 6f doldlien) the ombbaiof jelipmandfthe tolmpgeqt the
- Methods for inc-orporating a bul k aeeILuIar‘%%I%%gegs .
casliRy@ixtiat eariesonirkiied td optigi®, thpdirmpier )6 hignes gl BREVIH™S"

Kermp, et alL, in Wlkins, KM, et al, Devel
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Applications_ Biotechnal o n [ | nees i M MQum. A
abotB3 x B, ocila'ml Fgheolleers. ?b"}fg%s i%na, ar%ﬁé gaufﬁl Jlé. Loekin
equi val ents. In:. T i.gh @ ¥4t v R ehend that HiEratio of the

PmR@PQP@h6¥§F@ﬂHHHﬁB%?%sj%gﬁbggl5% Uni versity Press,

' Lond 1994 ] G LS21cef to WRivehumd bethe casiing mixturc
‘WWWE8?%8&%%%%£ﬁ%%%%#%§ﬁ%eference. [0041] . Both the

for Sar%&ﬁﬂa%g%i#gé@mgm%eﬁm afEdd: tbcropll hihllittred|difforentiztion.

-~ coltlagen” del 1n accordance with the present invention
UsTRM 8, PERRAEPMIME FE),adlibmy equivke casting mishTaR icplagrrEs
‘tendon, including rat tail tendon, calf skin i ths

casEifl nB@es areabtuical © lektapsrred erivatherey fefelss opfn the
coll agen woul d be sujtable. A particularly preferred

colgtd lagiea iscoppos ESix0f” eI &P1r om cal f conmon digit al

ext ensor tendon and pethaqds of derivij Gh_ _
[oap08) {ToriRaPEAS B 0 o B Hf i b ASR e

5,106,949 to Ke t he, di.scl tllyf\,dfb. . e of cells.
condioe PoroREREHET BRI By M PaR Sy dnd g %0421 o b ofcells

of thc present invention, referring to Figure 1, an
acel lular, hydrated collagen gel 25 is prepared from
a col |l agen conposition conpsing collagen at about 0_5
to 2.0 rag/ral, preferably dfout 0.9 to 1.1 i ng/ mL
and nutrient media. This collagen conposition is
added to the inner container 20 and mai ntai ned under
conditions which permt the collagen conposition to




hydrated col | agen gel and thin-enough so that the
ti ssue equivalent is not undesirably renoved frim
the nutrient source provided in . outer container 10.
[ 0043] A dernmal equivalent is next cast on an
acel lular, hydrated coll agen gel using procedures in
accordance.wth the aforenenti oned Patents and as
descri-bed hereinafter. A casting m xture containing
col  agen and fibroblasts is added to i nner contai ner
20 over an -acellular, hydrated coll agen gel 25 and
mai nt ai ned under conditions that enable the tissue
equi valent to form As the tissue equivalent fornms on
an acellnlar, hydrated collagen gel 25, it contracts.
PrefRO @hk¥iond BOKdTanpbeabl )G totbest af d“egﬂompf?fﬁréblﬁé% ?rié with
| ayer 26 sl ope towards the outer.periphegémg% - wbotrt 80-
a0 AANEH RSBk 06 nlaBgETs- et 1B, and ekt HELAY. BT £
Figure 1 at 52. The dernmal |ayer 26 is now seeded
opv th epithelial cells to formthe epidermal |ayer 28.

- The epidermal cells are seedeq in cul S B Al UMl ds o
[OMDncentk@thDPmU@tWE‘ﬁﬂé‘Blo‘i‘fﬁsﬁ. tD’r‘f“aig%,t‘o’about 30

x 106 cells/m_. The valun . der Bl a8lklen %eRdrd
theipfpileregiaplafiae s e@@gﬁgg’%ﬁgﬁ%ﬁa_ “70045] The
~_concentrat.ion of colla h& A4 R aEscAbdGe IS Paad No.
diffepaiiatrg KEREST St RET C4s %ﬁgh#%xture can be control | ed

0 optimze th @ﬁﬁ § 8rp.aRdNd. Risekb5Gn K enb, 4t bl Hh Wilking
Sﬁﬁ%ggg%h%%%?$ﬁ?§%9# T e§casting m xture conprises .
(19%43! S, .8k qu QBGERt 11884)Q0pef thatadiingd pPEhigh TrOmoerRoE6hTre™

X 104 cells/ml and col |l agen at about 0.5 to about i
by R26eRnB0 pickfly B pRbfotth e epideailimionelghecrligl €BITC

concentration.is about 2.5 x 104 %gll f . 1 tahas, o
kerdi@etyids erndedet at thiekrel-metrix sonstogt el POFFHE 6P I i

e

casting mxture for the tissue equival i .
sboviatnehet ctiheyEadidhd ?E?‘?PP@%‘?SOZ?C s emg%tg? f"ﬁq"?ﬁl;&“ e

hydrat ed col | agen gel, has. an, .ef BN, G8hlm cormncum.
form ¢ i 4ict Wlﬁﬁf&lscﬁnfi%?rtgﬁl?%uﬁdotﬁc!;&u%ef ul ratios, volume

to vol ume, (v/) LSS UBrRAHkNALRMmE S, Bcithuxddur e

- [004% CO||E§%%HE%%d8§§¥In §E?§?%f§ are about 3:1 to 1:3.

J«;crftt%ﬁlg% SIS S8k Bl S\ MIekEiRnt heir eall mstercentpaticd Whep
geyics Ken 1 . _

. necessary number of cells have been obtained, they are released from the culture subsirate,

sﬁspended, counted, dituted and theﬁ seeded to the top surfaqe of the cell-matrix construct at

. ] ) .
a density between. about 4.5 x 10° cells/om? to about 5.0 x 10 cellsfc:p , more preferably

: PRI o ‘
between about 1.0 x 107 cells/om? to about 1.0 x 107 cells/cm?, and most preferably at abou

4.5 % 10% cells/cm®. The consiructs ate then incubated for between about 60 to about 90

mimrtes at 37+ 1°C, 10% CO- to allow the keratinocytes fo attach. After the incubation, the

constructs are submerged in epidermalization mediumn. After a sufficient length of time in

’ cultt-nrc the keratinocytes proliferate and spread fo form 2 confluent monolayer across the

cell-matrix construct. Once confluent, the cell media formmlation is changed to

‘differenﬁaﬁan medinm to induce cell differeniiation. When 2 multilayer epithelium has

formed, cornification media is then used and the coltureis bron.ght to the air-Hgnid interface.

i5



collagen lattice is at about 2.5 x 104 cells/nl is
3:1. [0046] The cultures are naintained in '
an-i ncubator to ensure sufficient environnmental
conditions of controlled tenperature, hinniditV, and
gas m xture for the culture of cells. Preferred
condi tions are between about 34 C to about 38 cC,
nore preferably 37 |cC with an at nosphere between
about 5-10 1% CO2 and a relative humdity (Rh)
bet ween about 80- 90% [0047] Met hods for providing
epiderrmal cells to a derrmal substrate, and net hods
for their culture, including induction of epidernal
differentiation and cornifi-cation to forma

For Siofdt@ESRitoabatdenifattionot treinoayer tiapdls RIS GHRPPSEhio iy or low

art and are described in U. S Patent 3.t
bRy Latieeid intefacal A daner IR k@n@w%@?ﬁf ca'“@e GQH%%%%‘? tP’mg

Kenp, et aI,|nWIk|nsO 4ls all
to dﬁaace«ntbeéwmewWﬂ ‘EFe iﬁ g’f‘hmﬁ?wﬁn e

i ncorparated h rel e ference [ Lohdtio:
kﬁr%@? TG 1oFAK ﬁ“*?%méb?e i za | ‘gﬁ 0 Osge@'é%% matri X

nstr “ﬁﬁk{ éﬁﬁ oA pehukitiytbe, stratified, and well-
100 i ons %%1 u1 ured thereon Sltj?]t iel atnhZW
dlff?geﬁé%{ed kag,eraotfﬁ&at&&?te& @m{ BheR a0Rk 1ay@yenprabishidkyer, Eigganular
er a

c-ytes are then induced to differentiate to
la(;ggdgghﬂggadbggﬁgEmaﬁkﬁ&kmbammmdnuubﬁmhenﬁm#m%%%@ﬁ@%?ﬁ
cornlfy to forma stratum coneum [0048]|nto nethod

mcrﬁﬁrarfc%dﬂrﬁgmaﬂﬁbaémﬂmﬂmah]pp@@p app%@ysgplckcst around

subcul tured »
, hémrdﬂsmosomes, marked. by a'nc:hormg fibrils thai are compnsed oftype VII co agen 25

wsuahzed by transmission electron microscopy (TEM). The anchcmng fibrils are seen
exfcmg from a.reas of‘basemcnt membrane fbrmatmn and entrappmg the collagen fibrils in the
dermal layer. These snchoring fibrils, as s well a5 other base.ment membrane componenm are
secreted by Lerajmocytcs it 15 also ]mown that while keratinocytes are capable of secreting

basement membrane camponents on their own, a recogrizable basement mcmbrane will not

‘ form in the a.bscnce of ﬁbrobiasts Im:munohlsto chemical stammg of the skm cozzstmﬁt of the

prcscnt invention bas also shown that laminin, 2 basement membranc protein is present.

. [0@501 To their formation, thc: cnlturcd skin constructs arc nourishod by contact@g a
rculturb mcdium that becomes coﬁdiﬁoﬁcd by thc oclls in the skin construct as they metabolize
'coniponcnt‘s from the medivm and scercte cytokines and ofher proteins into it. A defined

medium means a culture mediuwm for use in cell culture\that contains chemicalty defmed
components and is free of undefined animal (;rgan or tissue éxtracts, for example, serum,
pituitary extract, hypothalamic -extram, placentai extraci, or gmbryonic extract or pr(‘Jtei?s and
factors secreted by feeder cells. In a most preferred enibodimenf, the rﬁedia is free of

undefined components and defined biological components derived from non-human Sources.

Although the addition of undefined components is not preferred, they may be used in
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keratinocytes are taken fromthe cell stock and their
cell nunbers arc expanded, Wen a necessary nunber of
cell's have been obtained, théey are released fromthe
cul ture substrate, suspended, counted, diluted and
then seeded to the top surface of the cell-matrix
construct at a density between about 4.5 x 103
cells/an2 to about 5.0 x 105 cells/cn2, nore
preferably between about 1.0 x 104 cells/cn2 to about
1.0 x 105 cells/cn2, and nost preferably at about 4.5
X 104 cells/cn2. The constructs are then incubated
- for between about 60 to about 90 minutes at 37 1C
aco QO 1 UL AR IS 6 Al bBBENRBut b oalt athichb er
the 1 ncubation, the constructs are subnerged in"
suc@RrdR A tiZatinan. Weekinune mAfdies isaasiad bitotidme soemmg fugtn
~timein culture, the keratinocytes proliferate and
cellsquliend ukine tieminatly defrfed gemponsite Aeivay Spmae persinpqpalerved
cell-niatrix construct. Once caonfluent, the celgmﬂwtimm
biolpgiehl aorfuormemh, dite rowitead tiskpg sERTIUEiGS HAFRET BRI A5 1P -
mediumto i nduce cell differentiation. \Wen . .
acvapiees PR SO ERETEhp RSO FPRETE0P Mo Bap Csveat
i.S then ed and e.cul.rure. i .00k tarmination
the clmiFiioRaf e PR b A ﬁ%?“st%ﬁfgi‘é%°?§?§1e?ﬁ At
cam fication j et @hibed ae@u@xposed -
and d“%“%???%? %%fﬁ?%li%%%%%é§#?ﬁuid interface. A dry
gooﬁg | ow BROit dfork W AR B, & basEieEsilazetticaihase
trying to duplicate the |ow noisture |levels of skin.
usualy el BRplelneniad vib ofitesmviohénte Xihe egBedmpisen om defictmine
keratins and other features found in native skin when.
appreyas edritn bishes shcohel anined soll audgratitireniorbiersperilions dor

the epidermal |ayer is a'rnultique ed,, stratifi dh '
succassfilmerducigy ¢ fissee pensaregngd By Pt FR‘@W%‘?‘F&S@?’&““{ at
. exhi bit a basal_ layer, a suprabasal .l . ar

Manyy gyaperidy $vadebls PHHe e TR ek é?%%a?&‘igé’g’é"gn@%t%

- . __nenbrane .or a conpl et MRk aNeHiAH ¢ ic
mvegon, _e?é?%cﬁa-cgﬁ'igﬁlécrmnn%l a%%%a%ct i oné%%g&éppeg{ %PIF— ?%ﬁge%lst
saltsROUR0 NS TL A SISO Smd PRGBS 1nbdafidd Bagl's

a i

e cofprised of type VII collagen, as- - = -
Medi 78 ChiYm 1 'E8 Btk IS b G EMEEDDE MO REMIS 640D scqvEEN) .
The anchéring fibrils are seen exiting from areas
Modda SRIRRE MREinanE DMENMRt Monmalksattl M Migicngi{pand M199
-~ collagen fibrils in the dermal_|ayer. These anchorin
roquirs tditficnal sapplwetistios votihrhosthalRit@ricuREh s TgRgssontial amin

- -conponents, are secreted by kerarjnogytes. |t is also

acidy femerpally wailstdc w@%m%&%ﬁ%ﬂ%% %‘3@‘ 6‘?%”’&?1 w133,
secreting basenent nenbr.a co nent. - thei: QiMsarm’s”
nwj%°W@@%&WWEQngdﬂﬁégﬁgﬁ?mﬁgﬁ%ggﬁg mﬁﬁ%ﬁh s %F%?ln s

F~12t81?§?%ﬁfigi‘ %ﬁl’lﬁ%e 592 g:[d%c':fé 4S5, AR RRI QeReieaA, all basal

I'n construct of the present ‘
j Q0. : D @Ml kel fBfdNbAphikoR:, DRESHRD] vitamins,
ﬁm&ﬁ@#ﬁraﬁgﬂﬁgggggﬁ%?géggggent [OOSO]Q?%ch_fornat[on
and 151&%3199 t(ﬁlb'rt@éétt&kw&h GORS bdslch&liatanooursi Thegofypreferred base
contacting a culture nediumthat beconmes conditioned
medioy dffie iGedntisn tdinirives skitriert bawstof aidier epchrprdye ordeva bdtirze
conponents fromthe nediumand secrete cytoltines and
DulbedchsrMpiibiedEazie’ s Mediupt (OMEMf RS DgEMCoin oA S, Fagnesum
culture nedium for use in cell culég{e,gpﬁg.cgqtgins
and lgpkstAngag 4ty 2§ arYinwHbEs AYHHE RVEVER(f S fde’ gp @ °-o-1 rano.
undefi ned ani mal organ or tissue extracts, for
exanpl e, serum pituitary extract, hypothal am c
extract, placental extract, or enbryonic exitact or
proteins and factors secretléd by feeder cells. In a
nost preferred enbodi nent, the nedia is nee of
undefi ned conponents and defi ned bi ol ogi ca
conponents derived from non-human sources. Although
the addition of undefined conponents is not



accordance with the disclosed nethods at any point in
culture in order to fabricate successfully -a tissue
construct Wen the invention is carried out utilizing
screened human cells cultured using chemcally
defi ned conponents derived from no non-human deri ved
- biological conmponents, the resultant tissue construct
is a defined human tissue construct _ The advant ages
in using such a construct to produce the conditioned
medi um of the invention is the elimnation of the
~concern that adventitious animal or cm as-species
virus contam nation and infection may be present in

[oosd]e ti SFhebasomsditmis supplemirgedcuititiomporretd syl gpino acids,
[0051] Cul ture nedium when fresh and unused E

- growtirfpriérsedd bfmmangsy Defiart cubjers @acd@é%ﬂlv#w?ﬁ%ﬁnw the invention

suppl emented with other co

| e
are deseasd n %ﬁd@@fk@ﬁﬁ?ﬂﬁwwﬂﬂﬁﬁ et e Rt ot Bligne pOT

Rﬁ%%ﬁ@ﬂ%%fg%ﬁggpgii ‘%S %%%#%ﬁ%@%dg%lﬁg§a t|§§%€yﬁﬁﬂam&'

Oth&s onﬂg’d‘ [ “ Cfm and %h'l%ﬂ%Q&%%Q? £9.1588 4RO dNIK cehan, Mothods in

Frivent commercially available nutrient

nz;%l %559%8%&@3 k@%y br P ofbBepPiopsi: BRmOkhIL finpd ASEA

tion. These include comercially avail able
BotRiidih 87 | SRUS&ES Pdintdlof 151941009 annthegaditrsed egr'lpodjmcnt,
- .energy source, amno acids, and B-vitam ns.such as
the Bask bedien’ issubfletinbatetiviEa e @@“’MOWI(EEWEMW infthe feglied artisan
- Essential Medium (MEM; ML99; RPM 1640; |scove's = -
in adyel] dell el ipedvotansiase, mwd(oﬁgmme CT?M ﬁ AP et i al -
“Medi um (MEM) and ML99 re add|t|

eﬂm@ﬁp@]ﬂéﬁ%@ﬁ ‘?SBI?PWﬂP?“Bﬁ fF 2 c‘é}“’S‘r BReTp &7 wbstingions for
essenti al |ds cially avallable
SW?WEF?%E HF%S Fha?l upp E% addi ti onal anino

: [oo%jecur RYGHSL g%‘ﬁﬁegaae&%xm U RhQ R upRROSRNokddnd

sors, rganic silts include Hams F-12,
a:rmm‘:ﬁ ARs z@)@ide NG berrh @8nofAd $heNGl GpbPassadih. h‘mppiemnmwf rgulin
concentratlons all basal nedia provide a basic’
' or iR S Hrow R Wt (fGH) iCmlobssary fortléres téror qutok agﬂ:awslébe cventual .
am no acids, vitamns, and |norgan|c i ons, t.ogether
dephefidnivf tieretis’ bbitiicio Btk azinep BHEER0 s %zqsslblp seapdation of

base medi um of the invention,. ri se nutri
the gl phengtype; el wlezpmﬁ@&adwa?ln%f iﬁﬁaﬁﬂ gésc%"‘gdcd

Mbdi fi ed Eagl Nbd . t
o olBELLE0 L Ao U OO AL L, 03
t hout , A
ol bR o U R ANOLE ARG Yoechiknd fy B ducbenbntarion
of S RIRAA ém%éé&ﬂ Ash NGO @IQG#SA 102§ 6O dREOES by Gibtht

or non Defined culture nmedia for the culture of
sbllci@{hl’:ﬁﬁ@fr thd R11ieppee Blidseinfor Exetvakes cr i bed in United States
Pat ent No. -5,712,163 to Parenteau and in
[00sUNt er natriofatin RET tHewlddinafor 5on MenspiNBe9 841 4 18y istah essential
di scl osures of which are incorporated herein_by
trace edremefioed inGetuer. Avititecan be RifdRselis i fece fprm. eRTRsis

t hose di scl osed in Ham and MKeehan. N?

supplipd iprellopynd E’SIHA‘ﬂfBEB‘(ai Q?Wentﬁ'rﬁo’f‘ GrPesting: “%%WFegtagom
chem cal |y defined fenstein et aL,

0.05 figheptRd H%mkﬁ%%?f%%g’ %éb‘ﬁlﬁsf‘é;émug?g) I'n the

eferi

roosgf £ °1 eSS "3%?155?%%% ARoIB LA 3 EHOR BTl
artisan.in animal cell culture: insulin, transferrin,
triiodothyranine (T3), and either or both ethano
am ne and o-phosphofyl-ethggolanine wher ei n
concentrations and substitdations for the supplenents
may be determ ned by the skilled artisan.
[0053] I nsulin is a polypeptide hornone that pronotes

t he upt ake of gl ucose and ami no acids to provide |ong
term benefits over nultiple passages. Supplementation




[0054] Transferrin is in the mediumfor iron transport
regulation. lIron is an essential trace el enenifound
in serum As iron can be toxic to cells inits free
form in serumit is supplied to cells bound to
iransferrin at a concentration range of preferably
bet ween about 0.05 to about 50 jig/m, nore
preferably at about 5 jig/m. [0055]Trii odothyronine
(T3) is a basic conmponent and is the active form of
thyroid hornone that is included in -the nediumto
mai ntain rates of cell netabolism Triiodothyronine
is suppl enented to the nmediumat a concentration
hofrasig Gabie tasaaai ahbetedut i mijoiain MEOLSRY THBpEis-

preferably between about 2 to about 200 n
. T::pqsd@ﬁ;gmajgb ¥ sapp)etheed tg@emdn{nm.jmﬁ%thaglp %:Pgeb e?%ecn Sbout 00

et hanol am ne and o- phosphor I-et G
abexrt 00 spere Prafiraidy bepernia 4 ¢ ‘b"é‘gﬂ%%&?‘%?‘l%n .é\@* v ut

i nportant Fecursor in the inositol pathway and fatty
ﬂbaéﬁﬂﬂﬁktabollsn1 Supplenentatlon of lipids that are

nor mal-l y_found serunlls o (X
Oﬁ%Blun13%@ﬁéﬁ3@§ﬁﬁﬁ€d§WHegn Sﬁ I?g?ﬂano%g?%%ngg

b TP PR g
an&‘%att? Q&E&el:aﬁoﬂsﬁl l\éupplementaﬁon of lipids that are normally fcnmd n serum is
necessary in a sarumaﬁ:ee mcdmm Ethanolammc and o—phoqphoryl—ethancla.mme are
provided to media at a concentration range between gbout 107 to about 107 M, more
preferably at about 1 x 107 M. o

[0057] Throughout the culture duration, the base medium is additionally

: Sup?lcmcntéd with'othcr.componcnts to inducc synthesis or di&'mmﬁaﬁon orto im’pﬂvc ccll
growth such as hydmocortisonc, sclenium, and L-ghitaminc. _ -

[0058] Hydrocorﬁsonc has been shown in keratinoeytc culture to promotc |
keraﬁnocﬁe phenotype and tharefore enhance differentiated charactenstms such as mvolucrm
and kerahnocyte u*ansglutammase content (Rubin et al 1. Cell Phystol., 138 :208-214
{1986)). Thcrefore hydrocorizsane isa desmble additive i m instances where fnese
characteristics are beneﬁclal such as in the formation of keratinocyte sheet graﬂs or skin
_comstructs. Hydrocortisone may be provided ata concentration range of about 0.04 pg/ml io
about 4.0 ng/ml, most preferably at about 0.4 ;ig]ml-

[0059] Selenium is added to serum-free rmedia to re#upplemeﬁi the trace elements of
selenium ﬁozmally provided by -semm. Selenitm may be providedata concentration range
of about 10° M to about 107 M; moét preferably at about 5.3 x lb‘s M

[0060] The amino acid L-ghitamine is present In some nuiTient baseé and may be

added in cases where there is none or insufficient amounts present. L-glutamine may also be
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[00571Thr oughout- the cul ture durati on, the base
mediumis additionally supplenmented with other _
conponents to induce synthesis or. differentiation or
to inmprove cell growth such as hydrocorti sone,
selenium and L-glirtam ne [0058] Hydrocorti sone has
been shown in keratinocyte culture to pronote
ker ati noeyte phenotype and therefore enhance
differentiated characteristics such as involucrin and
| ceratinocyte transgl utam nase content (Rubin et al.
| Cell -Physiol., 138:208-214 (1986)). Therefore,
hydrocortisone is a desirable additive in-instances
oA S LEREn GhAT-aale5d16 bidstha eSS4 Eiet TR Brrnd
~ the formation of keratinocyte sheet grafts or squi
Isla GRS T GBS IAKN tr Bobe tildodipentidy e ot g tddelyirmge ad may
~ concentration range of about 0.04 ag/nil to about.4
be nsgl inferchangeblypwis Brekifitnying paddipBravidert ‘&%‘ﬁ?‘?&# ocitbiots B o
[ 0059] Sel eni um i s added to, ser free -2 4.9 deoradation
mﬁﬁ%@m@ﬁ#@ﬂ%@ﬁp‘Fh@ﬁPﬁﬁgﬁpgwﬁﬁﬁﬁ#g%S%QE enlunfhofﬁg]T;
provi ded by serum. | eni.u aRELREANIH 8anSdTeBtive
overigpiafiorage W“Fgﬁé%ﬁ-gaﬁgfl 2 g%agﬁyalOlgM to tgbout le M,
nost . prefe %bLX at t i, 110028Mnedi60 6Ghgi@ndated ndth
ﬂmﬁ%?ﬁxﬁPgi" analﬁg”?%ﬁggés nt ?n sonme nutrient bases

prof2f g%%e&eab@&qeﬂﬂ 2 £8SESMNEsre pidieiidy betwero bR mM to
I NS H

Icient anmounts present L-glutarnine may al so be

aboR5RNIEM nhdd: Stakbe; 4 SIMILSitimiasotGlateMad-Hunder t he
mark, G uta -1T14 (G be BILL, Grand _Island, NY)

d, el
[0063] Ut a. NiWSwkBlcties shbteasstpisiotres] diopdppterd(BOE) pptiso braddedto
. L-al anyl -L-gl utam ne and may be used:int er changea
the mbdityn ko il int therpsteblighdent 8f e GTUERE ai’*f’%ﬂ éﬂﬂﬁ%ﬂg F’““gm‘g“g -
- concentrations as a substitute tq L- ;qj@g. Shbi
EGRiinpetivs fon mféﬁﬂr’&é%aﬁéf%i“i""iyt%ﬁ R %‘-‘“g‘?laﬁ{f"g‘tr“ngne fr%%@ e
degradation_over. time jn storage.and durdiSalent containing no
of BGE eyt iewrf PRite ’%%‘W’Wé‘gs“?’%%ncert ai nty e%qn the
' ffective. concen i Qs Lodhillcambdrent :nd fRegberovided at a
ﬂ“ﬁivﬁﬁa’PF%?%fﬁ%@ %%@ine i%n1%% suéﬁ?%nented with
cond¥hf h%ﬁ%%?%ﬂ@fﬂ) ABEUTS nb/ria Mdreprafoably btwriv abyplSto about
erably

pre bet ween about 2 rnlVI' to about 5 naM- and
10dgpst. preferably 4 mM.-glutanine or G ut aMAX- | . :

[ooe2] - The m«'adium described gbove is tyﬁiéaﬂy prepaied as set forth below.

" Howecver, it should be ﬁndcrstdod that the c'ompo:icnts of the present invention may be
prepared and ésscmﬁlcd using coﬁ\-rcm:ional mcthodology compatible ﬁm thclr physical
propertics, Itis well kmown in the art to substituic cortain componcnts with an approj)riatc
analogne or functonally equivalent acting agent for the purposes of availability or €conomy
and arrive at a similar ‘I'SSH.HI.V Waturally occmﬁng growth factors may be substituted with
recombinant or S};nthatic growth factors that have similar qualities and results when used In
the performance of the inventiomn.

[0063] Media in accordance with the present invention are sterile. Sterile components

are bought or rendered sterile by conventional proéedures, such as filiration, after



[0061] Gowth factors such as epidermal growth factor
(EGF) may al so be added to the mediumto aid in the.
establi shnment of the cultures through cell scal e-up-
and seeding. EG-F in native formor reconbinant form
may be used_ Human forns, native or reconbi nant, of
EGF are preferred for use in the medi um when
fabricating a skin equival ent containing no non-hunan
bi ol ogi cal conponents. EGF is an optional conponent
and nay be provided at a concentration between about
1 to about 15" ng/nL, nore preferably between about 5

to about 10 ughaalL. [0062] The nedlun1 SCL I ove
prepiSiichy Piopalskaptippyoardubs gerasised Heoghpubid Pg§}“¢E§§v@

shoul d be understood that the co nen S aP € omplete
Dhﬂﬁ%e@ﬁ%ﬂZmnv@ﬁﬁﬁ@ﬁﬂ%%F%ﬂ?%W%ﬁ%? e 2t & uglng

N *%%ﬁm%@ TR et

substi t ert a| Q (9 CME;OI;]S@Q ppd St500X final
nutrignt SqUERe 8F%F f%%aﬁp%ﬁgghlaalent ag??ng agent for

concen%ué’ LROPHvd fA QAL L ARidnlok sifn, BEGRATAANTodIIogc ]
n1|ar resul't. Naturally occurring growth factors

ﬁomrﬁéfnw? & Qx%& L4 fdt18 s Wi dtiothepalib isaitisliyotisselyed nebsaiute §thanol

h- factors that have simlar qualities and
in 1IN E)%i:ﬂchﬁny\itﬁl(ﬂﬁ)éﬁ il tabie. perlings dasebed o
i nvention_ [0063] Medi'a i n accordance mnth h &ﬁent
(appioRMenty ONTane retswiih i displpd & sk g P TRT Tild

7‘ dﬂut;,’;m Fmeatr;? Ei@tej%@}sﬁtcc?r;éelfﬁgq’u%%/l %ghgmﬁar}\t'nlng Qn%l 0- oqu1 lﬂc’@xﬁﬂol%ﬁ@aﬁ |

.d.'lSSD?VCd n water to SODX concentrahon and arc ﬁltcr stenhzcd Progesterone is dISsolved

in absolnte ethanol and diluj:ed w1th water I—Iydrocar‘ﬂsonc: is d“lssulved in absoluie cﬂ‘lano]

land diluted in fﬁoqphate buffered salinc (PBS).- Selcmum is dissolved m water to 500X
conccntraﬁon and filter sterilized. EGF is pmchascd stenle and is dissolved in PBS.
' Adenme is diffioult fo dissolve but may be d;sqolvcd by.any numlber of methods k:nown to
" - those sicilled in the art. Human sorumn albumin (HSA) or bovine seruih albumin (BSA) may
be addcd for prolonged storage to mamtam the acﬁwty of the progesterone and EGF stock
solutions. The medium can be eithcr uscd jrmediately after preparation o, stored at 4 °C. If
stored, EGF should not be addoed nntil the time of usc.
[0064] The mode of supplying fresh medium to culturcs 1s done by pipctfing,
" decanting, or pumﬁng the medium into the culture apparatus. Conditioning of the medom
ocours by contacting the medium with a éultured skin construct fof a sufficient amount of
timne, usually for about 6 hoursto 3 days or more 1o allow for the construct to absorb or take
up nufrients and the like from fhé fresh medium and secrets cytolcmes into the medirm.
Sinoe the cultured skin construct is in a constant metabolic state, only a short ampmt of time

is needed to condition the medium. It 18 'py:efezred that the construct and the medum contact

21



'-P

-preparation. Proper aseptic procedures were used

t hr oughout t he foll ow ng Exanpfes. DI VESIvl and F42
are conbi ned and the individual conponents are then
added to canplete the nedium Stock sol utions of al
conponents can be stored at -20C., with the exception
of nutrient source that can be stored at 4 C Al
stock ~sol utions are prepared at 500X fi.na
concentrations |isted above. A stock solution of
insulin, transferrin and triiodothyronine (all from
Signa) IS prepared as follows: iniodothyronine is-

- tially dj bsol ut
cach e G %qxp%ié%waﬁ e s S Ry RS Fpindhs b peciom
[00% ssol v Idlﬁ:mfl% -5 HCl S%B@B&’ &ﬂ@&éﬁjﬁéﬁ Q:re%hﬁur@s% pipeting,

ansfe lﬁ‘lsso I'n - wat er hr ee are then

%ﬁ‘?ﬁ ngsjagﬁ%dslbﬂmﬂ@t §pubic B0 ONGEI B OBE e

0- phosphory - et hanol am ne are
d%'h&é@hﬁé&qml FHEWALSE Enelimd G0 Ko EORG AL bAd buliired Bty afuvalent, it is
filter sterilized. Progesterone is dissolved in

prefah8 ahathe coiditned n@tidmdiel coflsetbd ot thavapapius containing the
Hydrocortisone is dissolved in absol ute ethanol and

constintervaeh otk denosfiettastsirhd epidumalaelsree West)tog%@r #ribeim
-is dissolved in water to 500X concentrat on

consfigty Fhe eppéitiopdd raelia gdiFotoss HaY RHIE ugh‘ad‘t%

~dissolved in PBS. Ad £i] t |
colld OBt HESEh v EaoDy AR S EEr ne?‘frg‘aas g v

a nm(r%r gos ets hkl [ l gce] aa_nrr,o%(li1 %orl%g madmmgm§ lcPtUﬁ]‘r@proﬁle at

H

ne serum al bum n ( BSA e added for

 eachRbRLA B}gchntS 9\9 4 +d BN, M bohdiBorRE Hs?ﬁ'uﬁ%nﬂ thavel@rtain
‘ progesterone. and EG- stock solutions. The medi um can -

cytoBBes@hd: RRY b 88110 TR dipaiRhlyr wdatrint infitapabapiodut. OWhen
- - .stored at -4 C.° I'f stored, EGF should not be added ..
combititd Hy pobieng theelietticns G:!gei[h&Oﬂl# e Figtionetinedifr suiplHvy & hgaader
- fresh nmediumto cultures is done by pipetting,
rangglefFaivkinagfor oratperntp PTRyOLUSE- mediuminto the culture
apparatus. Conditioning of the ne umoc;c:ur%{8 shegrbont

‘,Emsﬂontac#¥¥ﬁ?ﬁ?ﬁ¥qﬁ§&PWWPﬁPFﬁ“ﬁ*ﬁ%ﬁ? CH RIS

i1 t about 6,
pad %gg}ygngf e?le%‘ 38? %ﬁgl ?S%nal n%'\?vmuséégﬁﬁie coﬂsd?p&géosgd
| bm%t? 2 r?lg! 13K 4 D 1SR SeAfitnd Gttt Kied 10 BuikddBis raised

I 'um an secrete cytoldn_es into the nedi um
mmﬁﬂ@ﬂﬁ%&%ﬂﬁﬂéﬂﬁﬁﬂ&%mmM®MMm@W$ﬁﬁmw
nmet abolic state, only a short anount of tine is
be ofRELEREHES wRRdl bitoNprieRebiatlinuaric did cosppibefeittribecditattmres,
the construct and the. nedi um cont act each ot her for
such sshettex chsfogeg wrFighretl hibe put is idispessd dprg thebatiop sidpicef ed
fromthe fresh nedium [0065] Conditioned ﬁEdIUﬂ]IS

memremsHdveand s oharaieERR PG RIETAPYE by O PRy,

{ , d t d
showp %2’%' e ot As BF coERB v oRE R TP Pt be bound by
theory, pAtetnr B B O pPp sy S PRt sk KSmet i collecis

manygf%f [ R8ed J&a%whg,g £OR Lhaned MR HELE£0 tt&ﬁt@réme

ron1 e appar at contal ning the ctonstructs when
stitl iDL BaSE B is Liddr Qhltasdase anshrelaGesdaR or@eylotn B tracted or
present together in the construct The conditi oned
draind¥EEbnahe@hd €cti ons may be “used individually as
i ndi vi dual collections, or pooled together The
devel opnent of a cultured skin construct is marked
with a nunber of events that produce a concliti oned
medi um having a varying cyipokine profile at each
coll ection point As separate collections, the
condi tioned. nediumwill have certain cytoIC|nes t hat
may be desirable for aparticular treatnent indication
or product__ Wen conbi ned by pooling the collections
together, the conditioned nedium w | have a broader




‘pad underlying the nmenbrane on which the skin _
construct is fornmed. The pad is disposed beneath the
menbrane to wick mediumto the nmenbrane at airlift,
when the culture is raised to the air-liquid ink:lace .
to aid in certification of the lccratinocytc cel
| ayer. The pad may bc of any absorbent material but
is preferably non-toxic and conpatible with the cel
cul tures, such as cotton. Referring to Figure 1, thc
pad is disposed along:-the bottom surface of nenbrane
24 between the nenbrane 24 on the bottom of outer
chanber 60 The pad is shown to have hi gher e :
oncentrati 0 F@inBd Sydiakinesd as\g T er
[066%ki shi n n?%mggﬁﬁﬁgﬁgggy the ry, because the pad is in
Pmcegigﬁ?%%ﬁ 8&%9&@& 451 @B wieiuidter sieiiettopionerssiispPiaiE ¢ 8ICT°E° | t
coldle

ts many of the cytokines secreted by the skin .
beforE RS thd 6dndiibhe) wipdiohk g de tyaphibeed §F ?w;rap?@tgg %ﬂeﬁn%veéﬁ %md,

~in the pad when it .is used as a bandage qr_ pakt.of asf
or wdka AR of thetchmyowten. Remexa PREHE “TF* %rg‘éﬁtﬁé’éﬁp@ygm t he

_ pad. [0067] Once col | ected, .the condilinned oRdiddm i s
the corglBnedmbdiue opEEPE oGP} T%?gelﬁig’o%}é‘é 31 ngg? s
performed on the nmedi umf or Iof rGiakdrRAnQEs 0@ Rr ion
mmﬁaﬁpk¢@@Pﬁ&ﬁmﬂngFdV%b&mﬁgfgFgﬁ%%e..The condi ti oned
medi um nay be |yophili,zedsQE conanr0iatgehid @ntpesiiewitiyat
Prepquy RIAHYFS B _ﬂ%ﬁigééréigkpeﬁgérﬁt%eon of the conposition. 1';I?’;gmgval
... of water le Bo RS idakibNe spevistesust gimdodreastigvolme.
dilutig, ?FF%%%% negFunmconfaining the cul tured skin
 poos8geN! S iTh 6 YdRlioRES meitud tneiy Lo n dencenkeied uEng YN AP T P
~conponents, with decreased vol une. This fornn@gﬁ%%e§%6‘-
partibdiarBask Kith kondMoapameieht @taB pse eakt I hr GRS
:~ dosages .of the cultured skin a entﬁﬁpoqgggk&hﬁgmmas
use offrohouttr wiéitiiteg wileepave PRt BT ARd T hus making it
easier to store because of its. e MBS delbrs.
ﬂhmﬁ@Dﬁ@@ﬁﬁ@B@@ﬁ@@@?ﬁﬁ@@ﬁﬁ%ﬁ?ﬂﬁPﬁ§§S§ 5% 'écconcentrated
- using a filtration method, DafLicddoadiliyned e diidih ranove
Aﬁmﬁﬁﬁ@éﬂFﬁF“ﬂé?ﬁﬁY%EG?F%$?93¥@g&series of nol ecul ar ;
. -weight filters, £, Wi Sk At iold fivee toginevehi diesging and
ﬂxﬁ%%m#éﬁ%ﬁﬁﬁﬁﬁ%gﬁfééhgﬁﬁ%onents found in medi umsuch as
- -albu @aﬁoﬁ%@a@i‘tﬁoféi’yg\@bseﬁcﬁﬂwwlOM@M Qksmliesen 4
e VAT M serum .cells and cell debris. Althq%%gﬁnot-
ol 8 St @6may be WRY thRnpes satzitvinuthe gellreduct FoFRPSfe FOF
~“condi tioned nediumto renove these |arger Q%EBE%%F&&mmd
cxarild, @hghitiaf fidw Fbttetionmay bhcraPIRYRY P BB E PPTTEr T o
prevent doggi ng and di m nished filtration. ¢ Ity of
sicin aguptsdn s equiieiof gy IBAIFERPR: £E e"P‘P ’?Hf"'ﬁ?"%g‘%’f)n

“and dial ysis nethods nmay. be u V €roSadc flEom
craplobrest @@4@@’@6G%}Efm&ﬁ‘f?ﬁag%ﬁq%n@iﬁg?ﬁcg%%p@%é, t an gcent i al

- flow filtration. may be ' Seeditheis removed, it
concgBTEER PF 4T FO e G g e
. condi t.j,oned [ hdnl 0% il capgedikindgefits rednction o
is replpger v '%anerhaﬂgdlgg’%cn%lﬁ g%ggﬂl({nodfr educe the salt . _
the 7 NGLBLERbh Bidy b8 rifegec anelist dnonedharit aitied gkt swe &7
e concentration of the salt, as the aquequs

cftoGRIPIGRNorhisl MbcGoibd ke Eny b B Fee PRIt

repfaced with water. Indeed, the concentrati Q“ODQLI&B&oed
conjGktidd s @stmsdutie agekine prvdL.08 FEHBIT SFETTHETERT T

concentration may ‘be repeated at |eas c =0stq
for difeered tdlivaryed a PhitiFulag %W@s%‘f“%')é% ric\?fél‘[)@gr?%éeg of

salts. The cultured skin agents may be further
purified, fragnented, or conjugated to forma pure
cytokine, protein, or extracellular matrix ‘
conpositions or enhanced for3 directed delivery to a
particul ar tissue; tissue structure or cell type. The
purified and reduced salt aspects of the cultured
skin agents make them nore conpatible, and are-
therefore preferred, for fornulating topica




[ 0069] The conditi oned nmedi um cont ai ni ng cytol ci nes
produced by skin constructs or the cytokines of the
i nvention alone are useful in cell culture. The
condi ti oned nedi um contai ni ng cytoki nes are used to
grow and sustain cell lines by increasing
cell-prolifeiation and generation of vital new skin
cells, control the proliferation and differentiation
of stem and progenitor cells, and nesenchyna
differentiation (such-as differentiation of
mesenchymal cells to nuscle cells). The conditioned
nmediumis al so used. for nekin other‘tis% € indare .
coctugeshal pipeatofit R RIBEE B OPAE ieFRISLT PORPRRE1 28 #5int b
. in particular |lgyers ar directions,_: .ef fect of the
tha%fﬁﬁﬁ@ﬁ?‘ﬁgrgﬂr fﬁﬁﬁ%ﬁgit%plﬁ%ﬁ%cg%ﬁog Ton Eeglgn ent, Wth
| gher concent raf | %9%%% gRh& 15 ke Ghnstridsor
[MKglmer é%ﬁS%% f%?%%%@ﬁmﬁ% 7 Egdgﬁg ur ed sgin agent
the GRARESIHEORG 208 LiBRe d-DURAL HOR kit AMclobiditainky medieh Ul
I'n. pieparations used in treating skin. Thus, a '
contRib Bk 8fthiatks arReH FaRtw add dubginicAVEms bpincrarigy e @eoldration
conditioned cell culture nedium containing any one or
and pBEALEf oftvha rhelskinwicihy rontspl ik proEratipr endeiiffgrentighen of stem and
extracel lular matrix conponents, that are sy thes'zeq
proganithr sdlsraet sdsdelmnad differmaiatiog ikRh piiiffgegtgio ém§§m§mm

phar maceuti cal preparation or a skincare product. In
B Wl e L B R TR e T SR

care_copposition conprising .cul.tur ' A080LS Th
consiryett HEE, 3ﬂgﬁﬁﬁ“§§€gp‘§§ %ﬁ#ﬁ@%&?ﬁ%@%_skﬁﬁ cell's and
“effedg i‘?g Ednlioft M s &%%ﬁ%oﬂh@fﬁng&ﬁm%@h@f&ncm@ﬁdns
contarning e cultured skin agents to be fornulated

prodmi}né a g@ﬁ&%&&%%h%@%ﬁé&#ﬁ%ﬁ;f orm of -the agent and
Its i htended use. Those of skill in treating ;
goove?i t helynabutkSisitetacefitofh@bsion: attht necntibf e prienl absonsefl
- of cultured skin agents to be fornulated ina _
in profasdtioRCeed hcabtingy skivo SFhas. argfergd arhedimant of fhejnvention
-~ preferred enbodineni, the invention is a - afﬁgﬁic .
cmnwﬁepaﬂaﬁﬁ@##GﬁéﬁﬂﬁﬁﬁFﬁémﬂ%aﬁﬁﬁPg-5@FF6%“P6”§ CroHOWImE-
cont ai'nji ng condi tioned nedi um conponents .to o ‘
cytolgagh FRISPOTE PHECSRIT TS (R AT ho i YA GEHET B teottied

preparati o be | ngreg t.tihe
B e e b R D
anotdlP h%%&;&{i 25 Stimel] B kv e RATBa sibrDssR AR Ep eI Gl BAPEsng culturcd
suntan lotions, sunscreens, -hand | otions, make-up and
skin BRKE sWRLRBSESud JFBSHS frof oultinod SEn s afddichdjcAagent. The type of
particular benefit of the invention is a sinple
the chBpdraRnOfontatpichb calttrbdskst sgmtth orctformubrécdsidll dopshd go the
conposition for increasing generation and. o '
partigila|firfrar dtci agentehd gkintended pss, Thase af b Heuipe gpighelial tissues
fibrobl asts, decreasing epjdermal cell senegcence and
can dsigprpior the sEfodiyn emewttef gfituEsh R gr Bp ey = ¢
conmponents by skin cells, -or_ both. i.n _a human.. The
Pharmpeelisg! F GEEHG P PARIP T AR é%?m% |Q;@% Vg§glggéh

pr.et reated to stinulat.e 1.0 . L B Godelt nat
COSIEG RTERAT IR *SP‘ﬁ%ﬁr%mn%?ﬁ%’gL Jé"fsg’%‘bzéq"%al P o bt

comptg%ng&g l:-;éJé 6 oD@ bRk 1B s 3B cadhag T8E cdshRté Pes@iiios kiapibe

"astic surgery technique or wounding Iin any
 used Wo-ag HOWEMEIy: dith PRBoRHEhhei ligdingpadditreatplef ridkeunizers,
invention, the skinis pretreated to renove all or
sone | ayers of the stratum corneurn. The pretreatnent
can be nechani cal, such as abrading, for exanple,
wth a particulate scrub, bpofa, or the like or can
be chem cal, including biochem cal, such. as
treatnment with a keratolytic agent, such as

al pha- hydroxy acid or retin-A or with a cosnetically
acceptabl e oi L Surgical abradenent using nmechanical,
chem cal or |aser neans, may al so be perforned.




[0072] The. cul tured skin agent fornulations used in

the nethod of the invention are nost preferably

applied in the formof appropriate conmpositions

conprising the cultured skin agents from conditioned

medi um and a carrier agent The carrier should be

substantially inert so as not to react with the the

cultured skin agents and dinmnish their activity. It
. is preferable that the carrier enhances and inproves

‘the perneation of the cytokbaes into the skin to
- _increase their efficacy. Suitable inert carriers

i ncl ude water, alcohol polyethylene glycol, mnera
nig®brearft, fRREARh eraig elutaplotpy] ensrghy bold luimgs.grfergand

known inthe art [0073] To prepare the pharmaceutica
makeappask, tnekhs oofinidsits. | nvention, an effective anount

of the particular cultured skin agggtsﬂgﬁogggkﬁctive
[0071hgr edi &pertirdardheatit REG IR HAFRPEAR XTdr "W th a

harmaceutical |y acceptahbl e carri whi el :

mﬁ#%ﬁ?ﬁ@ﬁ&?@?%ﬁ%ﬂgafﬁWfﬁg n-“ﬁ?“?%?ﬁégﬁggg%%?g on éﬁiffﬂﬂn

form of pre ation desir | BhStdal ifdRuppbhREe
e e L e
spﬁ%éﬁ?%?%xéé%&ﬂhﬁ% b AP B oBatid tyCdndielty or ol i DipinGifl] T method
pércutaneous adm ni stration. Also included are solid :
does % FAGREERRERIE BS 10lHAM bk grelrBitendatintiste bel growthemtige it 2

shortly before use, to liquid form preparations. In .
b dhe Iﬁﬁﬂ%ﬁs hdhcan E‘t@_ﬁdal abhisisfoio nmemv@@m iring abrading of the

adm ni stration, the.carrier optionally conprises a ed

inta@@kie by atplastt ereEnetMiLe gE WP B Ay F ORETS NPT ITHE™
~_agent, optionally comhined wth suitqﬁle adgrg%ggéeof
embgdi et iednyentiof. MSrskiFrd BT EAIEHE TUF BRhTRCG° 0P T ves do -

not introduce a significant.deleteti Slex il Rem
SEratyRRi AP 7 AT BEE RSB tﬁ%f%ﬁP?ﬁ?gﬁﬁgﬁﬁﬁgg%%%%%ofx?ﬁ% t
jnvention are gdenerally | .af08i.."RLieat BSchekltel, fith Bs
Pmﬁggﬁ%sgﬁﬁgggéf¥gﬁng?%% et#nvention al SO comprises a
y - | DNANE Shoh s SPARLYHBS; dRIcBRtin-A)ef wiiat i on
: ﬁeaenﬁ%ﬁ%&?%#gggﬁaggggtfiﬁ@?%ulturednskin'agents in :
 costhdiBhily RBGEALRL ek abhginsht @stigrmabmivel, pigemical or laser means,
~ Penetration enhancers are substanees-t-hat reduce the
maySleb B perfidtinkiit y to performits bather function. .
Wt hout sone assistance, many substanciéggﬁﬁl'notﬁ
[0076] f f us eThersubiurt ki ket BrmplaBams HeFd e Hefed ghije myention ar
_ quantities to be therapeuti.c. Penetration.enh -
e A
cross the skin at a faster rate '&ﬁﬁ&gﬂﬁﬁdb bstantially incrt -
agoTES R RPYHOPEHEoTYP BB P FT Y aggﬁ“oglh %I & noted that a
subst ance . | skREREHE AMd QRini8 e 2BBHY! Y is proferable
50 g Has 3W%F%%£%8%%+$%on.of the skin and the -
that BRYSHE0s ARG G mBFRRE ik beSnctfior dTeheSibiinariapshawacd ng
penetration enhancenent [0075] Perneability of human
incréakd e BPRAGS SeRatll kA bafies sndheieween apely belyetbylusiglycels
_~ between various regions of the body. Perneability
rinstél oIS paraiaign g diropxdersl shycoltand wifjeEdmnosn Bdhe & f ect s t he
pernmeabi lity of substances through the skin, Thegﬁ in
[0078 neo B Erepeamihe PhAmAPAEF FOTROSHANEOLIRIE FEEHICE: P1IER

that of other age groups. Wy le .not wi.shin .
amop of e pyrticRaL MY SR a7 2 The Ay ngrefiEy t“”’o‘g’rﬁ%ﬁmﬁ fo timate

‘perneabi ljty of shin; for.exanple,..the skii N
admeHR HER aﬁéaffﬂ&w@iypa@ﬁ@%ﬁ SRR i D Sk o wide verity
Affican-A nmericans. Perneability varies anong regions

of the body. The nobst perneabl e arpas are the nucous

menbr anes, scrotal skin, agﬁ eyel i ds Areas
. “l ‘




of .intermedi ate perneability include the face, head,
chest, back, buttorks, abdomen, and upper arns and

| egs. The | east perrneabl e areas are the pal mar and

pl antar surfaces and fingernails. Perneability varies
with skin or conditions. Hydrated skin is nore
permeabl e than dry skin. For exanple, water is a _
perneati on enhancer. By increasing the hydration of
the stratum comeurn, the bather function of the skin
can be.reduced, thus increasing skin perneability
Cccl usi ve agents i.nhibit the normal transepi denna

of fo‘é@g Sé) gson%df &? ?{6: aﬁeﬁ(&gﬁl@g{ Bor Ezﬂnﬁﬁr&oﬁy %@E' on.

an occ agent, natural skin hydration

phm;laﬁ&%ﬂ@é c&lgaéew{saake REHLYE Al 0y BSBAYERE suithble PalcBr P For
" irritated skin, substances can nore easily bypass the
topical dSrqfeitmaﬁdbﬁﬂﬁhiﬁlsﬁﬁﬂidﬁ Ane Eeaskdge paidipabprpaationd bt

skin is nore perneable. Initially sunburned skin.is-
intedded s bp epnverds] shopiit befdrpes), foriguiddemn mepatatibes dats cpppasitions

tﬁérneable Thermal 'y burned skin is nore perneabl e.

Sur

é@ﬂﬁﬁm%ﬁﬁ%&mhmﬁ$@%@9éﬁ ﬁ?ﬂ%@?%ﬁﬁh@%ﬁﬁﬁﬁﬁaﬁﬁ%#@%@%d
perneabi lity. Regions of skin affec sarias
| eﬂhﬂa?%g EPICRYPT e q@&@tﬂaé PHEL BP@M‘&%H’S%? X’pfg }%@ﬁ%%es
st.ratum cor net = an y ease._.p i)i f
oFenypee R B REOIa ~BRR st E A SRR AL %“5*%@’95 gelllfions
eﬁafgygg S mnll vary between skin types and skin-
trons, the penetration pathway will vary
[oo74te pendisiohyQiind AfuRARRH 8Os IRNBAAEAY ardlBéhela @ lar
- subst'ance needi ng penetrati on enhancenment [0076] There
moleall&, heViah adre figbsitiah bivhy svirtionkise borsirast Apessrai@n |
cross the unbroken sLattn comeum of skin and reach
enhandye” syretiond el putmaeiiorenhfcdi e ewsist hatdius! skingarntas
the transeellul ar pathway whereby substances cross _
their pagaags mrwabyhe@ww qonagais SEREF N BhERes st bsfraces that reduce

hospholLi nmenpr anes an cyt opl asm of. t he dead
the SR SRS G i e R P AR oG PR T BTG e ances

wﬂzné\téﬁgqu Wl Bl £ 08 ﬁfm Qindcgg{éug b st glgagepgnmn |

ances rmay - encou er stgni |can

enhadd&i HRRL ihQ BiP ROAHUREmE b, SHidiHSs MStincEd 18 %sé Bskin ata faster

['1 pophi |+ ¢ menbrane of each cell, then the
rate, D KHLORRhchBatoel, lod bah. Et@ﬁ&zﬂ@tu&ncﬁ@ﬂha’ﬂlaﬁlhﬁé‘@nwﬁﬂdﬂm and
then the phospholipid bilayer of the cell again. By
penctHhdivn gtotaifipd$chdy cal thbcauditivnbithe gifin gdl| thespiyliag-chomical
conprise the stratum corneurn neans that this

propeytiss phthambstapot mepdingperrigrtityecthimgiménh sone cases. “Sone
enetration enhancers_ renove. |I%st fronlthe skin to

[0075 en-por%ﬁrqnpayﬂ@égﬂp@%ﬁn ferpncss botyeramreic as well as
betsegp HEPES TR 435 B E””Swﬁ%ﬁ@%%&%%%iw%%ﬁ : ra}‘*&f“{l Hage
artecsShE BN GATE R ALTRL Ol 01 apd g ey

O conprom se t her UnCI%I 0

is morS 5&%@&9 mﬁ%ﬁ!@jﬁﬁm eahanee RERRLEALLIBR: o[l %Zﬂd%%éasr

pat hway t ou the skinis via the intercellular route
ethnicN 8B Y factor in, the permesbility of skin; for example, the siin of Caucasians is

more permeable than that of African-Americans, Permeability varies among regions of the

" body. The most permeable areas are the mucous membranes, sorotal skin, and eyelids. Areas
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subst ances crossing the skin -by this route nust pass
through the small spaces between the cells of the
skin, thus making the route nore tortuous. Although
the thiekness of the stratumcorneumis only about 20
um the actual diffusional path of npbst nol ecul es
crossing the skin is on the order of 400 um A
20-fold increase in the actual path of perneating
nmol ecul es greatly reduces the rate of penetration.
[0078].Still another-pathway of penetration is M
follicular route. Hair follicles penetrate through
‘the stratum cane= to the dents, allow ng _ nore diregt
of iTBEEAES: fcambddiite Bichde fhnfachdceh chagh DRt FRCks BB %

per meat i on .enhancers target follicular, delive o
uppecaoms ent keat. | Thy st nehecapls 2e8s A ahe;?&&ftﬂf f‘rrd&ﬂ"ﬁhaé S?ﬁ%%%%
the skin to carry agents to.the skij boder thee
fingemetis (AP e HE TACTIVES P OF P Cé’&fj’gélf’mr g[@tdgmgig%{é%d’g SETEeT
: presence of bait faollicles.in §he. Skl reasing the bydration of
ﬂm@ﬁ@é@@]%@H@?Vﬁ@fﬁﬁ?@ﬁﬁ%ﬁ%ﬁ%%hcan b class fized into
SALEIONLes Aok dAmeULAT caRRP Rkl ik iRmsing 84y *
mﬁ§ﬂ%ﬁ%%F3%Fm6%ﬁ§ ﬁ%??bn enhancer," and "active
oermPRARL T BbdiASRBANEEMi the bA0RmEsaepltsateflos ohd i aar
penetration enhancers include phospholipasc A2 and-
mﬁﬁggg@ﬂ&gﬁ&ﬁaﬂdahgbhuﬁﬁﬁﬁpeﬂﬂ@mﬂaxﬂhﬂ@@@éthhﬁ@ﬁmﬁﬁﬂmﬂmﬁa
[ 0081] Exanpl es of chemi cal penetration enhancerﬁ b
. natwhiRehdteonbtohet.sduodin asidpied A, SUPRADFE TS} DO Y “Pass
i sopr.opanol ; chloroform nenthal; teraenes; acetong:.
fhe scotra popS, s sESs TEPEP AN oY 6T S PP S eaT Y
- _dinmethyl acet arni de; di nethyl for 1.de.; meable.
bR SO PR TR BT By Je e permettle,
syrfact ants;. caprol Hﬁnﬁgg AFAQ yai-Resaasnd
-Thﬁﬁﬁ”%ﬁﬁféif_-§TW%%@¥ﬁ%%%?Eﬁ§e _am no aceﬁgtegj - o
) vy , £ LJ of oth Aoty SrotigdN@sthicker and less permeable.
1;@3%$$%?%5 é%é%%g h%é3f01);cben£fyalIconiun1 )

ChenREN BV Slck9é B tq thideurp adierase pidertidy of bagdd Notonly
pol-ymers; fatty acids; -cyclic ureas; tenenes; and . _
will cBpeheaex bf bastathndnkeras wilbrayy betweos st typss dsiig gpdgiions, -

- acid urea_ Preferred silicone-based penetratign
' the pewhaivnenwag otill sary depending on the peneiraiion : cer and the substance

needing penciration enhancement. . | |
- [0076] Thcrc arc scveral main paﬂiways by which substanccs ca.ﬁ cross the unbroken

stratum corncum of s]cin and roach the systemic circulation. A dircot Touto is known as tho

| transceliular pathway whereby substances cross the s]cinrby djmcﬂy péssing through both the
~ phospholipid membranes and the cytoplasm of thew dead keratinocytes that constitute the -
stratum corneum. Although this is the péth of shortest distance, substances may encoutiter
signiﬁcaﬁt resistance o permesation because the drugs nrmst cross the lipophilic membrane of
each cell, then the hﬁrdrophilic cellular contents containing keraﬁn; and then the phospholipid
bilayer of thﬁ cell again. By having to pass throug.ﬁ a nmber of cells that comprise the

stratum cometm means that this resistance potential may be high in some cases. Some
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Cy-cl onet hi cone and Di net hi cone Copol yol 2
(PEG PPG- 18/ 18 Di net hi cone). [0082] Exanpl es of active
penetrati on enhancers inebide |iposones, fullerenes
and phosphol i pi ds, such as those phospholi pi ds
described in United States Patent Application
20040220100 to Waugh. [0083] Physi cal techni ques that
may additionally be enployed for enhanced penettaiion
of the skin care agents of The invention include

i ontophoresi s, ultrasound, electroporation, tape
stripping, the use of gene guns or other propell ant

' devi ces, tines such,as used.for TB tine tes . .
Do ARASERCTSEg NS JERETT g?%“tfﬁ%“"éaﬁ’%%‘%%" S gt peier

the skin,. or abrasives whi o1k BYEEShio
fungfieny ﬁg]‘%ﬂjleﬁnm?ﬂég‘fﬁcﬁg %agl\g@eargrce% : e?ré%il %%ﬁgcgg%%{? ation
o BRE S b sl LdGARERRAREE P BIYINREN offfls BfakdRd, to

sTlicone-based polyners for use in the invention are

comDRInBsd Bl drfi @ Mdchitn & DU HCAASpeBliaps guidhie feyatatoret hi cone -
and di net hi cone copol yol (PEG PPG 18/ 18 Di net hi cone).
[00@ her sAhdthapethiagethugh khenkinds vimihe buer¢eafolar opicerdershy
i ncorporated into a preparation with the cultured
substdeles cagpeing the Slon by dhistouterrmisheesprueh e PN WroE BPTETdLe

skin agents. into an individual's, skin. LlLe no
ool gt sk e B0 o OGRS, AP HET B th statuan
~action_of the siljcone- ed petal sation Ls.that. 1heq.
corm g NS HCD Iy B PRV A oS B et B8 din
is o S SKI N SHEh that ct e SKIh InS 20BN Gath ¥EE RSk RdReutes
-lsmh#?ﬁ%h Q?@é”?rfT%%ﬁggtgééﬁq%orynerﬁ Asg%iscugéed e
VGees BNALALLSLRKIMnI S MOre perneabl e than dry- skin.
- B %ﬁgﬁsincreaSJng thg hydrati on of the stratum .
[00—,@?: naeungsit ﬁeﬁh%dﬂ&!}ayfdﬂgﬁtemnﬁi tht Fdlicalar Tvui:es Hagdeltdes, -
- thus increasing skin perneability allow.ng for the
pendpaBIRgeptthoe fhtnt uirhumet tikdmmgalnriginmroditdreacstes i» the cells

| ayers. B _
in the dermal matrix. Follicular permeation enhancers target follicular delivery by

conc‘é:nﬁ*aﬁng in the pores and parﬁﬁsnjn'g through the skin o carry agents fo the ‘;Iﬂn cells
u;ldﬁr the stratum !ccméum_gThe follicular route depends on the presence of hair fouicles‘ in
thoskin, ' | |
(0079} ~ 'Pcnctraﬁon cnhancers can bc'cla"ssiﬁcd into catcgorics such as “follicular
pcnch‘aﬁon-cnhanccr,” “chqx;aical penctration cohanccr,” and “aptivc pcn_ctraiipn cnhanqcr.”
[0080] Examplos of follicular pénctraiion mﬂaﬂcws inciudc phoépholipasc A2 and
phosphatidylcholjﬁe dependent phospholiphase C. |
[008B1] Examples of chemical penetration enhancers include alcohols such as ethanol,
methanol, and isopropanol; chloroform; menthol; texpenes; acetone; detergents; bases;
propylene glycol; pyrriolidones; diﬁlethylacetamide;_ dimethylformamide; dimsthylsulfoxide;
alicyl mﬁoﬁde; phosphine oxide; surfactants; caprolactams such as azone; amines and

amides; alkyl N,ﬁ—ﬁsﬁbﬁ%d—amﬁo acstates; decylmethylsulfoxide; pyi‘;p]idone’s;
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[0085]1In addition to the direct topical application
of the cultured skin agent preparations, the .
conpositions of this invention can be topically
adm ni stered by other nethods, for exanple,
encapsul ated in a tenperature and/or pressure
sensitive matrix or in filmor solid carrier which is
soluble in body fluids and the |like for subsequent
rel ease, preferably sustained-rel ease of the active
conmponent [ 0086] As appropriate conpositions for '
topi cal application there may be cited all
conposi tions usually enployed for topically
pir R IHBE 1100 blieTyalesitpoylalipniumcehisgids polyBFT; Ho0e
dressi ngs, shanpoos, tinctures, pastes, gqlﬂgtkrrept% o5 such
bas&BjoWBRrs; PAVEEHS cy@ivures:drmenes: PRlPEoBF TS FHaT e yHios sue
formulation atuithe |ike. Appli c_atig[ﬂ]n of .said
as seityhosid iron Prefayedilitgpe-AurbROF PR EH S Wt h a
propel l ant_such _as ajr, ni , Ron:diaxi de, a
Cyoﬂ@@@ﬂ@“@@@/@ﬂ?%?“ﬁ%??%‘@é%% gulgﬁgggﬂa purr% spray,
atom zer, drops, |otions. ar, a sense ifdssitsfuBderts and
FO0%3 cken@’éﬁn@gﬁ?ﬁgg‘?‘%ﬁegﬁm\%ﬁlﬁo& can be.appII{éed by a swab,
in pacticul | 50118 &OFRES intldBsSEus Patas Applinaten
Phogp:glgg%gsﬁ’ Suﬁa??{gg?ﬁ%% e%, ointnents and the like will
;6 ¥n be used. [0087] The cul tured skin agents
200%@?@ pre%é%nt i nvention can be used, ‘as stated
roo@diove, Pmsichihehiiys thfpldyedditiendy bmpkey&ﬁ f‘"ﬁé‘_’hﬁm"ed_
consi dered skin care uses, such_as to paint a.hﬁn' s}lgl n
peniikibn af SOk s agepip oA tha freertco R HE PP S IR Such
~ appearance is to cease or reverseg, cellul a cance
eledimapaition. Bpd {tapping. hergeciRFRbEMS 8 De%?rﬁr i fpésan %\%%ng own
- that normal diploid cells und BUS EBklskih Ak,
‘ 'mﬂ%fwgﬁ&“@Wﬂ‘f"%‘?’?ﬁ’EﬂW@%ngﬁ%ﬁgﬁg ecul ar ghanées' -
-, during serial passaqi FRoMistro. Mst of these
abraSHEHERSE BFEVp é:}iggsy%g?gﬁg accumul ative and lead to
) irreyersib g%&;p,{cm&ﬁ@ﬁ eftaidet fs@Bitbr@rhased polymer.
[Ooglgl I _ovve%:pby cég]_%li1 death. These changes have been
. Prc%@@ﬁﬁ%@-@_a&@& pblficfafol 6 0 the tmichiinare st bm A 2919,
In short, inwvivo and in vitro aging can be . .
| conSIHRRE ZRMbritthi@nkand diretticons eqpalyp! RREERCHBAG Rigetisepe)-
death. Simlarly, these events occur jin.vivo, and af
Othvi sSlirahd-yasedpahpoérames bp iesfiisy. aﬂﬂ/ﬁ’i‘f@”?%*?‘éﬁ%%?%m’%ﬁ% Vi the
working to cease _or reverse senescenc Al b Biraal’s
culip GHiaRLBHGS BN LHBEFFS LG NURGE LA Ery 0 o mervHual’s.
~proliferative cel]s i atie LISSE S acHof o B Biliciak-
R R e Tt i v

I'n agents of the
| pvent ion. resul ts 10, {084 58lhs préwddh Bebistirdbaricr on the skin
bas@%f"f‘%%@f’?ﬁlt%?&ﬁﬁs rcf’go_conp%nier&r%t $'to mmintains and '

suck 83485 85 LRS- S drAE@ nkbivdthout the siticone based polymer. As disoussed

above, hydrated skin is more permsable than dry skin and by increasing the hydration of thg
stratim corneumy, the barrier function of the skin is reduced, thus incréasing skin permeability
allowing for the passége of the cultured skin agents into the skin layers.

[0085] In addition to the direct topical‘ application of the cultured skin agent

preparations, the compositions of +this invention can be topically administered by otber
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the extracellular matrix results in the cessation and
reversal of sips of aging, including the appearance
of fine lines and winkles. [0088] Skin care
conpositions known in the art for topical use on
skin, preferably hypoallergenic and pH controlled are
‘especially preferred, and include toilet waters,
packs, lotions, skin mlks or mlky lotions. The
preparations contain, besides the cultured skin
agents, conponents usually enployed in such -
preparations to function as carriers for thefl
cul tured cytol ci nes Exanpl es of such carrier. ..
methaBpbnentpleameamialated if 2 fegpeRRRe VOB PFFYCEHiy® matrix or i

huraectants, thickening agents, .antioxidants, .
film\ar selissdarner shighig sqh@#eslfl%e%eﬁle*a%% i) %&%ﬁ?’% ?‘%%‘f*?‘lefr goase
reservatiyves, p% unesamg¥est ffs, |ower al kanol s,

rf
profgrifly shgERsIRElsas o FELPFEF ™ FUr T her i ngredients may be

| ncorporated in th Q%144 ROS appBedlion there may be cited alt
{Ooéfﬁti -i nf BREESH R g%{g&s%,g%gntq?bagpe?i al's,

D b SkdVh R BadaMhibiai siBerag@tiis of £ amems, jellies,
mm%ﬂ%%%#gg%%gémgkﬁn bl%%chﬁﬁg agents, heal ing o )
dresSBARCRLSA], ilitall 38écsbRInichBl @lves poedmy cwnlidions, liquid or sex-

neuronuscul ar bl ocking agents, suncreens, or other
liquAliThimaaRe :agentive. AONRBFIEL arp begpositions hay bgdy gerosol, such as

carrier agent conprises fats and oils such as olh%% h
wittoi propelidnifwyick sgenatregmepdeen digrides 2 Bepnoets g

I anol i n; "hydrocarbons such as_.|i.gui araffi -
as aguMp SPAY FIWIZSHaPe IPEOTS gt & §F ?‘g?‘“'g'ﬁ% "5’3’2‘“5 §3rRegon

acid_and oleic acid; alcahols . ISR 1T -1 W eTa) <1 R
Wh%h%%@?EmﬂpéBﬁﬁP?ﬂFgﬁgﬁﬁﬁggF%o %#@Qan ﬁ@ﬁ%%e?%ﬁ%ﬁ%

and esters such ' f : E§dn@l 6¢ udegopr opyl
CTeA R TR %ﬁghﬂﬂ%ﬁﬁ§f&§?%§?§¥@?&f§ exaﬁpres’of o
fﬂﬂﬁsfﬁ rfact ¢t §RSd SRk 2b8ks FER Wrsenfii@irtonmly bbesed) ab etegted above,
ani onic surfactants such as sodium stcarate, sodium
for 66 1Mhe BlplidtRns Bel saxy etiiideen akih aare ydeatshdy s frvosiplairtin with
sodi um N-acyl glutamate; cationic surfactants such as
o yoRth@A i catansee 10! ey yétainime il PpeeraBed gt Gepig or reverse cellular

' st-earyl tri nmet hyl ammoni nm chlori de; anpholytic .. . . ,
. seneseembaintsmtosiis W FrepsuEbey pTF o BBY ' ‘gqp% q)égnaﬁ diptoid cells

hydr ocl ori-de sol utiqQns-and | eci thin: 1_oni ¢ -
gy ARSI RO G L RSP g ra e L e E g s
rnongstearate, _sucrqose faft Qe ES L6 Suul 4250 BY 180480
PM§&F§%HTmﬁ%h§§F§£?ﬁ?%am%%F3%¥§%$%%ﬂgne ol eyl et her, =
.___pol-yet hyl.en ﬁ%@ej 1o OB Rowdd8A Bl BeatlD YR Y aigbyha@BBeon
Inc§%@%? %%#%%gﬁg%a nﬁfaie,oppﬁ?gxyethylene coconut
condilddYas A6 i OBNQELIRALEh A Ritele  In Biddrty X0y pranp it Eieaging can b
glycol (such as the materials sold under the )
s ALRTE kiR WieprcHich lead el dedtly | Samdaryaiesgrevety ooourm
and pol yoxyet hyl ene I'anol i n_ Exanpl es of hunectants’
vivoasndoae visedlyageatister irodkind Mivyie@pichrs e JORRRR P giiee or roverse

glycol, and propyl ene glycol; ex | es. of .| ower . .
senea¢epeioleriitpie Popldaticms ¥piEiE B »&?3%5%5 &?Pd?r?hijss%’a%ﬁe%ssm gent

~ thickening agents include xanthan : [
tissus | Trgatgent ofi ek 9 c%eﬁ fgncaé%l%urqf 6@;1?%9’5%@%3 the

pol yet hyl.ene col .and ' GaLRONY cellilar
wus?é‘f‘%ﬁﬂs’&é’g?’gﬁf IO coa??ﬁ%lg%m ar ds co%gtrri;%ées the ?maceﬂ
but vl at ed 3t D WH Bdred X dEanE Selofiion of
ﬂ”m%?%%??“§%F€§%£$5%§§$%§Ba§id, éboxyquin, al pha lipoic
acid, vitamn C, vitamn E, co-enzyne Q 10, and
i debenone; botani cal anti-oxidants include
carotenoi ds such as chopepﬁ; fl avonoi ds such as
silymarin (milk thistle), sr'lybin, silydianin,
silychristine; soybeans (isofla-vins), grape seed
extract pol yphenols such as green tea extract
rosmarinic acid (rosemary), hypercin (Saint John's
wort), oleuropein (olive leaf), curcurmn (turneric




cytolcines, will be incorporated in the conpositions.
I'n oi ntnents or creans, the carrier, for exanple,
consists of 1 to 20% in particular 5 to 15%of a -
hunectant, 0.1 to 10%in paatic-ular from0.5 to 5%
of a thickener and water or said carrier may consi st
of 70 to 99% in particular 20 to 95% of a surfactant
and 0 to 20% in patticular 2.5 to 15% of a fat or SO
to 99.9% in particular 90 to-99% of a thickener, or 5
to 15% of a surfactant, 2-15% of a hunectant, 0 to
80% of an oil, very small (<2% anounts of
preservative, coloring agent and/Qqr $erf?n§d anﬁﬁﬁn the
 the wtterliuiar maixireshisop hepwrtion R TV OB ST S “RBASTE
consists of 2 to 10% of a |ower alcohol, 0.1 to 10%
apperatcs ohEeine AP 88 t 0 1% of a surfactant, 1 to 20%
in particular 3 to.7% - icalQed & fefRabl
ooyl For - SGRPEF clmaRi iR Ry BE R ppataed & 6 Bloriebly

SRAREY AL YE confY BRI & SR Qe rReddf HHEncliatofletSiiters, packs,
mmﬁ1“, ?%%&§§%?ier typﬁgally consi sts of 10-50% of

- 1otils! siiplndii@ o} B8PS ThE bpiratidnd o846, bésidrathe pultimel &t o
3% of preservative and/or perfune. In t he ) ,
ageith, GHR RS QRN angped i swh srepaktionsfosyrdior & raieyiof e
wei ght by wei ght percentage. [0091]Particular s
cultemippiskitdso Fsarfniys off seshicrriehe iR B TOTLSt RS et apftectats,
~invention are . those wherein.the cul tyred skin .
| humgglents ghigkeaing gt BEETIRHS VHOLS SEVESTR KiRki R e, buffs,
.conpositions that are fupctiona L] iRl AGeRLS.f Or
presp G o RETIREE SR BEHT & Fote b g Bhe,  ElestPBiefer P
. vesi.cl es. foaned by. ' L. P LAEHISSmeldS keBtis,
‘.“grﬁ‘giz‘g‘? Y E’ﬁ ’B%Qmof%?&ligggvn%@?gp h_oé(g% at i dyl ch oﬁﬁn es,
et LA B RE S A B RE LR Sitar SR bHGARE bihiNitios, skin Bleaching
: ‘card|p1|p|ns,-p!asnalogens, phosphati di-e aci ds and
-agmﬁ&%ng%%ﬂﬁﬁ&mﬂhkﬂﬂ&@ﬁﬁ&ﬁ@ﬁmmkamymmmmhamxmm@ﬂgﬁ%@kmg
anphi phat hi ¢ nol ecules arc allowed to swell in water
agerOK, sEihkeas) S Sher aiti-emS atantf.orm | i quid crystal s usually
of inultilayer structure conprised of man biéqué§ | and
[0089¢ par at Behniples nf @ilieh 2 GLIHET 2855 ARRESH LTAL 87 RPD g oL
referred to as coarse i po S) .. Anot her=type. of: .
hy%ﬁ@&é@;wmu%%@@ées@@ﬁﬁ‘i%ﬁl et ol peratin,
encapsul ati ng:aqueou L1 Ak 4§ ofef.80f BARER A% 28 cetyl
cere§if; TG E E?Fq%gggﬁ §¥%fg§%§%%$%%%@ggﬁgfﬁﬁterials are”
Lncl.uded, init QHERH Sark RS RicCHAbE 24 chthe senelb {sbigpaf
ﬂm#é&fﬁﬁi%%ﬁg%ﬁﬁgaﬁggggne’entrapped In fhe aqueous | ayer
ryrREI VRS obf1Sak e dndinkiAs@fasste. [ AOSAMA @ursotatslag carrir
active ingredients such as, for exanple, various salt
agedtf FiBBe @y bo g dniedsusfebtania gehts sodimesierria piiirararlsilfic,
t he agueous spaces between the nol ecul ar | ayers.
polybiitity e lauhilehen phosykats, ngiiniNeATy ehfmaty) qeipnigsurfactants such as
. cytokines, such as an organic mpetic, is, e
 steayyidimieiiry Thenayleymniver Plvide gt ﬂ%ﬁ@?@&?ﬁ?ﬂ&l%%w@
al t hough pol ar_ head grou . rude fi-omt I
ccphely et SPREDE T SUSOUEO R B SRS (1O greits

t hese coppounds, can_be. achi A
andﬁ@?ﬂﬂﬁ?fggﬁgsﬂﬁ?ﬁ%@yﬁ%%fm%gﬁﬁonegﬁﬁsed in%%?€%§mwnmeﬁmy
..castin t.hjn 4f IW&?E& bl oRReBied 1k Dfcol

wndgaﬁﬁﬁgam%§mg@%ﬁé&%@?%%m??on1an d?gan%g solgﬁﬁ%ﬁ%%eéﬂg

moshBl b dolfol A APGSSRA thBucaBitiatoal e rftiea sodmmetifuy ecid

- mul't mel l'ar "l i posones are formed. Upon suitable

- somication, thF; coarse |iposones formsnaller
simlarly dosed vesicles, [00933Water-sol uble active
ingredients are usually ingorporated by dispersing
the cast filmw th an aqueous solution of the -
conpound. The unencapsul at ed conpound is-then renoved
by centrifugation, chromatography, dialysis or other
art-known suitable procedures. The |ipid-sol uble
active ingredient is usually incorporated by
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therapeutics containing cultured skin agents is the
“met hod descri bed in. EP-A-253, 619, i ncorporated herein
by reference. In this nethod, single bilayered
| i posoraes containing encapsul ated cul tured skin
agents are prepared by dissolving the Iipid conmponent
.in an organic nedium injecting the organic solution
of the lipid component under pressure into an aqueous
conponent while sinultaneously m xing the organic and
agueous conponents with a hi gh speed honogeni zer or
m xi ng nmeans, whereupon the |iposorries are forned
‘ spontaneously [ 0095] The single bilayered I|poso «
monoG it B Gty By e BRS Yhal el pitbame oR R

can be enp~oyed directly or they_.c ed in a
“Plurdd™, @biyexgrm@ﬁmcemrwdaﬁlﬂﬂyw’ae’@@ﬁ‘ﬁ%‘r gﬂ@&r %E{Bmﬁ%’s i3 .

topi cal adm nistration. The vi SCOS weol:
umchpOSoAEET egmyisec P‘?ﬁﬁﬁh@ﬁ%fed bl'i}' é’géc{ilf %doptntbg IR Gr

bl e thijck os diCRXRTRRIS
mﬂm;gggﬁgggégﬁ%sﬁ§&ﬁgﬁe #8 ?%gggFﬁzﬁﬁggmﬁ%ydggﬁypropyfﬂg

neth Icellﬁﬁgne andlnr cﬂé%%&%Qﬁﬁ&@fmdﬂh&d&ﬂﬁ&@m@mﬁﬂmm .

er ‘alone or i't may

glycof zﬁlg I e %.1%%1:%:%:1:?’{]}1 %§liu lcQHf £0ha ks Y SR Risarasn chrgtribeelyutylated

for exanple, preservatives.

hydro%g o F;?JS gfi? a?egthgrglfo oienﬁ'bP}Q asilaloe cibirpcdy eboXyRER (fiplaa lipoic

S such as aIkaIr netal and al kal i ne. earthluLdB
acid, ¥Bhah CSRtdnin EThecpret € 1o endidetghonsphofagiogt s

chloride, sodium chloride and pot ri.de
carot&nBias fthraatsicopenes fldvioroidd spelt 35! W@m‘h@v k\%lafti}lj] fsrq%bm si'leydmn'ﬁr

to 260 mV preferably from 2 bra
silyclaigires sy e fisefiayins) @“ﬁ?%ﬁ‘?@&"tﬂr‘y gogﬁhe?&ﬁmve oy o et
whi ch can be adapted f O BRI EEU:HZ @i ORafh) Yurcurmin
rosmafnfeerstd Gﬁ@"@?%’%tthy??ﬂ”ﬂ&%’aéﬁg‘éh u‘%’?%g thgi;yi1 nJ@eIctl gg of o
the or gan C co mong% H%&g&gﬁeﬁ&aﬁbaﬁpaa t @i of anti-
e accofipl rshed withi'n the vessel, or,

aI t er nat LY gJ m&;@mg;amasaﬁm&cpmmbmvmwgo
. separately into a mxing neans | ocated
bﬂobglﬁe%h% LIRS cHERISRK an hitickHiem). a Brenplers skie hlsagingS8THes”
forned In the m xing neans and then_tran erred
g hydrctqemaﬁw&rmegm W@8 SEkarupies obhdalieg f:rérﬁmﬁrrrﬁ&&%’ If‘-“ela‘/f@%

" organi c carrier conponent. consis '
compatiis tiskide, mmpmémflww ™ Wﬁ?dg&)ﬂé %gfg[:ﬁvSé a%’;ia%aicﬂof N
as for exanple ethanol 0-tol glyco
noureamdoi bjeskg| PR &09&%?”%2\ agCPLs ?gﬂg%%‘ﬂgéphol i pi d

t hat | ub S d
dimcthﬁlg%ﬁ%%ﬁi%éu@ﬁ%ﬂl st PR B BbeRuanRnasahabap! ds

phos h i.d ak YayibSsgEdth@mprisc citric acid,
L e i e i

am ne, phosphatidylinositol,

; safidhyhasRhBosiaty kodirgepleoit,
;mm¥¥%§§§§%%P§£5@%%%995%%§bh|lIC add.t.VggynQ?%?@

prossBRY QSO mbRyOlaEiafydicayiRataai il pRraTp PR eRZRES: dshydroacetic
characteristics of the _|iposonaes. Exanples of such
'mngﬁﬂﬁﬁcaﬂﬂaddBHMKnbmuﬁude st earyl arai ne, phosphat|d|c

acid, tocopherol, cholesterol and |anolin ext
[6020] For preparing oimtments, creams, toilst wateTs, .[:]Gn qks Kud tﬁecltiléz

typically from ebout 0. 01 to about 90% in particular from about 0.1 1o sbout 20% and more

in particular from about 0.2 to about 25% of the active ingredient, e.g., of the cultured



[0097] I n addition, other ingredients that can prevent
_ oxi dation of the phospholipids may be added to the
organi ¢ conponent. Exanples of such other ingredients
include tocopherol, butyl'ated hydroxyani sol e,
but yl at ed” hydr oxybal uene, ascot-byl palmitate and
ascor byl ol eate. Preservatives such a benzoic acid,
net hyl paraben and psupyl paraben may al so be added.
[[0098] Apart fromthe above-descri bed conpositions,
use may be nmade of covers, e.g. plasters, bandages,
dressi ngs, gauze pads and the like, containing the
conposition of this invention with an gﬂg%ggrfate. for
cytodrives wtill bf tncarpareipd b tRAGOPEYEPRSs I PIRITEHRE S USE Hay

be made of plasters, bandoges, SSi NgsS, 2 . ul
craraeith CoME 74000 AP PHEG DO ST B O A P Scut
topical fornulation contalning. lhekapesihiotes, in-
ﬁm?%?ﬁh?é?%%ﬁ#k?Fg?ﬁgmggﬂw§%ggggﬁ%%$%ssurchaI gfﬁ%s
 partheBaPioloBe J’&“%H%Q—fa%la?ééi{d% AR kSSrteat B b 15U dfureglor 80 to
PSR agen{s. A preferred exanple of a tissue seal ant
995»@.-?%5%3& &l 14 99%! o 8 tHi @ ehdiSorldi 10 A OV a kbbbt 2413 bhe
cell's. The sealants or in liquid form appropriate
humb Qb & 1B &0V df e o n@rsnsinell itg 24 ambuittivd pesiraivedolerppagent
~agent conposition_ Wien the cultured skin agents of = .
and/bh@r e et natr. aine: el Beter, dbe dveries & CsmiRle GRES'S ff 1o 10% of 2
.. conposition is applied ton wound t assi%t-; .\Wou ngS
lowezlalpghl.e).1 tohi@%coytin Rithadr dpHar ced Bl g)'zER/P 8
cells in the area the_sealant s Lied o .
to 790 & MR 0L Tt AGETFO Vbt TRl B (o o proservasive,
 gesultured skin.agent . |0 picdi) Sorktdlslod | €8038 K 811, 1 1o
dyﬁaﬁg' 't 8 .?P?%ﬁﬂ?ggﬁgﬁgg&&yt a Earder that
10% rf‘%':rﬁd 3, B0RENSE LAkt A1 PR INSIesSERve @S/ poHinh€ ORhe
- Whi € ‘I's’an exanpl e of a chemcal penetration. ,
aforGRBRER predai AL M R s§ibELs EelEro GRIENTSI wdghnper®hBeS Ki N
care conposition is topically applied to a region of
ro0oski N exthdinta Bgudsiionpipeasedn te nufbodof fik brssent igventien erc -
- the skin to decrease the appearance of winkles.

© thosPwhdren i oplture flpii egsntsapploraaieied i pesTRedenFBBE SPERTSHions.
at | east once .daily and nore preferaply-twi ce doily.
* that an GBS ST AU G hetropd e gyl
_applied, induces.fibroblasts present. 4 &H? ' vl
“”“@Vﬁ?ﬁ@?ﬁfénﬁggTﬁﬂﬂ?éﬁ Fﬁ’éﬁ%ﬁ?ﬁ%reé@geco ng%%ﬁ%%;T
, the grenz zone. la ggngﬁg,ﬁﬁ§mg@m%ﬁ§§jghﬁg,g%, 4
=d“mﬁﬁ%ﬁgﬁﬁﬁ?¢m?ﬁgdgﬁ%%%r nce Qf,mwinkles i% decreased as
ﬁa@a{& t.ed. v dael PRRAYS ard Renef WHee suiRble iphipdhiof
phm? e |%§§§tloﬁg%§_a ng?%od for decreasing the -
molcRRIBERE AGHdb swdll R kiaes of Ayuekissolttienes fHrh liguidetykeld usually
conprises topically applying the conposition to skin
of millfilty BGhactegbopried bf maty bidpyetsseppirddroanzseh efberiy ipaidoBs
and wherein the conposition induces de novo synthesis

raterif (ebasfieddnts Ay Hegsemen- SRORET PRefE HPIA™E ke gy '8 kg

zone | ayer of skin by skin.cellLs i.n.that reqgion.
consisgag ffte) Rplq hilager FREAPELLRE A NS TR %&ﬁ%ﬁ%‘im%f @ tinilamellar

vesiolt. *i{?@t%xs-'sauble materials are inciuded in the aqueons phase during the swelling of

the Hpids they become entrapped In the aqueouns layer between the lipid bilayers.

[o0921 - Water-soluble active ingrediénfs such as, for example, various salt forms of -

(O8]
L3



[0099] I n another preferred nethod for treating skin
with a cultured skin agent conposition, the skin has
first undergone a resurfacing treatnent. Al skin
resurfacing treatment work essentially the same way.
First, the outer layers of damaged skin are stripped
away. Then, as new cells nmultiply and mgrate into
the resurfaced area during the healing process, a
snoot her, tighter, younger-I|ooking skin surface .
appears. During the healing process, cultured skin
agent conpositions derived fromconditioned nedi um -
are applied to the treated area to enhaure and

cultaed etiergatie, B¢ cicaphdatd in the amgorsepRgheRv er; thnolpgyfer layers.
superficial or mediumresurfacing, the | ayers af..

Lipigleplnble pgtiys inerodismby g iapd ‘B@WW‘%&&S oo e 18’6?“%% rhis
and papillary derm_s.. Far deeper .r '

predpgpRanty %%P%mfsg St b, ppd e O é%ﬁ%éﬁg%m%’gﬁmdc
r ved. iri ed penetrati J A0k be

ﬁm%%% TR S5 uﬁ%rSR%FhE%%sgm%h%%%?g%%$ﬁ£?§§%}Q

SC MR el ‘ . fahdaeshst doas@nhReed mvoldeseasihgfthin

aﬁ%ﬁ%&% g&%%%ﬁfﬁggggﬁm?gfused to rennvgpgreas‘of

filrlR L@1d oMd 18K ks skd ksl bygpeorition ifayem orgraeplvent. When
resurfacing is performed using a beam of | aser energy

this filtA s PR i @ Suittdtde appers nlediyey wulfandBsrdipesprmek pm foypmed-
specific and controlled | evels of penetration. The

Upapaitibsgcdtion s coarentipotrps fpse goplsr prpiyly Fase pesicles.
aEpearance of fine lines, especi ,E¥ aro%gg %Pe*ngu&g'

[0093d - t heWalpeaolnhip fei{reinergdients S0 Y SIPReT Y P e

' treating facial_scars.or areas.of | ‘ dish
cast 7S R OB PHBER < BEGPTAE ha Ray RO hart SrReydisien
rembf18 0 6 LA lohRoSBAG! dilifsid ahieR- b iatldiocedurss.
» proc%&ﬁre TS done-in junction with another :
The %gﬁﬂsmle QRN A8t 1S BGRIyAScoRok ATyl idsoling @i the drganic
surgery. [00101] "Demaabrasi on" and "der mapl ani ng"
solvB@ it 1R phedinbiissih pribetoskdting shetfitrp. IF tiy eoigbitityrob thy material in the
met hod of controlled surgical scraping. The
lipid phemtismen bxcesdiiog ihd dreoustraespntétieps & arpess of g edicb can be bomnd
- driegulatities, giving the skin a_ snoother -
to the ipid dlinasaress DBwerAIhvAB SRVE Btk IsuR B capiRapagt ¢fdhe materl
~inmprove the | ook of facial. skin Left scarred.by, : ..
bordgb 1 AP BT PERERRS L B GRS SRS R e et
quial wri nkl es, such as those around the nouth, but
2 &-al so sonetinmes used to renove the pre-cancer ous '
roos%] OWt hs, éﬁ&éﬁ&lﬁ%ﬁ&ﬁé& Sothbd i BF BRI ASb e fhrRfiatod forms of
-~ surgeon scrape away the outernost |ayer of skin
thorapbddds SnkAMEN ciM-8d DdiSlints QlthPm s doswibtdinHERg 265,610 nd
particles, attached to a notorized handle. The ]
inco$6i2RR haginCticrues. Ithismethhd singlegilayrreddgobes:s péngeining
safest level that will make the scar or winkle |ess
encapiubitdd|celhDed skiphgeritage bepavhhyoisgiving & il copeatentiedp
- acne scars. In dermapl aning, the surgeon uses a .
orgatig rgditve) Wiccting fogrsrricea et P L e heArRITEC BRACE RIS e an
an electric razor, the dermatonie has _.an oscillating..
aquepfS DG VMR AT S o PO B GO AT SRR s it 2
.. the surface |ayers of shi ound L g pEaters
high gaeeq, eﬁﬁﬁrﬁ%m%%?g%g%g“ﬁﬁ% éﬁ%ﬁ%ﬁ1nggcgntlnges
ntil. the | owest point of the acne scar or -winkle
%mﬂ%%%%%gs nore even with the surrounding skin. Both
der mabr asi on and der mapl ani ng can be perforned on
small areas of skin or on the entire face. They can
be used al one, or in conju?gtion w th ot her
procedures such as facelift,

scar renoval or

revision, or chem cal peel. [00102] Chem cal peels use
a chemical solution to inprove and snooth the texture
of



the facial skin by reanfng its danaged outer |ayers.
Phenol, trichloroacetic acid (TCA), and al phahydroxy
acids (AliAs) are used for this pnpose. Although
chem cal peel may be performed in conjunction -with
a. facelift, it is not a substitute for such surgery,
nor will it prevent or slow the aging process.
Al phahydroxy aci ds (Al4-As), such as glycolic,
lactic, or fruit acids arc the mldest of the peel
formul'as -and produce |ight peels. .ABA peels-may be
used to treat fine winkling, areas of dryness,
uneven pigmentation and acne. Various concentratians
[00Bf] an ABf& mgem@mp«bw@ammﬂ%#eﬁﬁpaﬂiﬁ eulfieed SHIR
- intervals to gobtain the best resul.t. A I d
agege P besmely Y e dig PN of tig@’ HePE Rg f’léa asS(’Ju%gbe}@Pnlcl)xeg S\%ﬁt a
facial wash or cream.in. | e . GRAL i8ldoRAS can be increased
ace %ﬁ%W?lIF?%?%Sﬁ%ﬁ%“ﬁ%@“aiﬁ%éffﬁgf a dg%fy skin-care
' egien to i nnrove . the skiin 2% bildh @s, for example xanthan gum,
:by%?%%%%%Po%gégggg%ﬁﬁé; TCA) c%ﬁ%ﬁe used i n may o
hydg&wl bR By prbby] nSthfRsltul6e etk irdssiegledf 0T he agueous
nmedi um dept h peeling. Fine surface -wi nkles, _
conSRRE fiEioakistol aics Apse afitimpy gt clptrolyice hrifaned systems and
commonly treated with one or nore TCA treatnents. -
othPhendlienisssutihes, S eongds prosfrvatives: chitrle dpetwbieihd fg Band
produces a deep peel and sonetipes li htegf treated
| employed scaddmatkisalis sioh ks Ak gRASEIGRCOFEE PH ﬁ”ﬁﬁwg% Fat e
: ‘termlIt is used mainly to treat patients wt 88
- ool gl SR PN BT R r e R R R
caused by sun exposure. Of. DI erCRRGRE PiiegIp WolSmM to 160
“mFﬁBTﬁﬁfg%Fgﬁﬁgﬁ fﬁwfggugFE%%ﬁg procé%ﬁ?é, gkin s
4 red T%y;p L6 RSSREILA RekeWitith SOTR addpfghd ot
3nwgﬁ?%?ﬂm$Q5§H C |n5? aﬁy pain can be controlled with =
hor¥8 i Ak S8R drbd G Sutbskdesnd e Rjebiw dfdeergapicaompeient.
and a scab or crust will formover the treated area
HordSeehibatioe 6f 16 tdcdcdi@inenfh b bajapdonfplithed within dlp wessrB o
| ayer of tight, pink skin forms underneath: \Wen the,
altoppibedie eqiegusomd orsantrecospPrFaE ATy g SEParaiely fit xme
- the resurfaced skin with appli aﬁrons of g;ogﬁg%k%%ﬁn
meaps kogated aptsidgithr veetal-s B IHTPI P HECSRUPY BT EF €K 8
agent conpasi tion yntil | i j S: lete. IF '
meags il fsiirepemsag 59 P ?ﬁﬁﬁgﬁgﬁ%@%ﬁ% P@$&§Urgery, little
; no sgab W] | ?@ SHEGENM SR RhS&ighoose
‘ [Om#i appﬁ@mgnggﬁé%%g£g%e ?ﬁé treated areas that will
phn%%x&ﬁcﬁg%&wﬁ% GhivbRSuheal fol Skallpldbirhasl, dihierdl) prédylcht Wcol
to ten days. The oi-ntnent containing the cul tured
and ?&ym;&@ hiNasRULALt5l0 FRaphdlipatthitiablubl: iafplshlgchtt Suitable -
he resurfaced area benefits the patient by providing
pho@hélidid3 et ednteenipiated sarbgio ldcitbinephgibeidyichelinfoung ski n
cells for faster healing and an inproved cosnetic
- phosphdteiyiserific) Sidp Hdulettonel it PROTRITEEOUPE provi ded to

better explain the.practjce of

th t | t 1.
Iysophep GG RO PRE S1a) oSt Y SRR e B AP R E “Etdyes
f th Lo i .. Ih . Ski ad | th
ey 3P ORGP Ba R SRV Do B bR Sic3 bl bt Bl 10
ARG sk v
N

omthe spirit and scope of the present

cholLs@eY&%cji £Bolin éﬁcn'acts.
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EXAMPLES Exanple 1: Culturing a Bilayer Skin
Construct- to Produce Conditioned Medi um [ 00105] Human
neonat al foreskin fibroblasts (originated at
Organogenesi s, Inc. Canton, MA) were seeded at 5 X
105 cells/ 162 an2 tissue culture treated flask
(Costar Corp., Canbridge, MA cat #3150) and gromn
in growmh medium The growth medi um consi sted of:

Dul beceo' s Modi fi ed Eagl e's nedi um ( DVEM (hlgh

gl ucose formul ati on, without Lgl utanine,

Bi oWwhi ttal cer, walkerSV|IIe VD) supplenented Mﬁth

_[009%]2(::/0 " emﬁ%&%ﬁ% ?n%&%gs@g%g f)}g?a%o osp pids |

V% k | k ||
CELITH . T

inmn%ﬂgg%gvgkﬁPﬁLuééﬁgégdgﬁéﬁ?un1every t Wo toltﬁ%ggﬁggis

t AayS. vl Sl b YR oictabiR, Bl faritad agl @y pacaben may
Emmﬁﬁh %%Eégce ?%at IS, themcel I s had forned a packed

'agomgﬁgmayer al ong the bottomof the tissue culture
flask, and the medi nm was aspirat ed fromthe culture

[0098]| ask. Afat fimte dbbve-drorrdicd pemposiipusy ysp gy by wafeef covers,
phosphat e buffered saline was added to. the bottaom o

- e.g. T, WIdtgm,éreﬁSHﬁkg@ﬁ@lpaedﬁéﬁi%%b‘F’r %F@H'lqgrtaffmﬂi?é’ﬂm" this
flasks. Cells were rel eas ythe flask b nm N

mvengnmmthmppﬁ@rlﬁe FEPURRE ‘“gif“afi r’i‘%ﬁ“] oA t°f"5a°ﬁ8g/ 7

. val k I h fl
eSS i BBl SR HED zé%rﬂe%ﬁﬂt@%ﬂétgd

[p6dod He HEHDRALA forniSatiS OisdS sdaltfiisGait 8
'Wﬁhyg'?ﬂr€Wéasedmgg%%thcSBTl (Soybean Trypsin .
sureidal Bk b 9k WBHAMEeH: he SaCRnEhaskrantinihsad Abtdbrihe
‘ suspension to-stop the action of the trypsin-versene.
examplR@F £ 8bshe SUSRENTbANMEA Sud 16 B Yo chrippiobilitylvetifdetls KEhearrdants
- evenly divided between sterile, conical centrifuge

 or in tigHeArm Gepilopriste fos twolddision el iixinganefihe arljered gin agent

approxi mat el y 800-1000 x for 5 mnutes %EO 06],An
compagfir Mﬂ@qﬂﬂﬂ’&ﬂﬂtﬂé%ﬁl&%" SPOWFRH o ?de

in conductlng t he mork descrl d_he e| The
“mﬂ%%W§WSE§’F%WﬁV@HmP %g oﬁ%ra |on d% ewmmd

.oth intain sterility.
%%Hﬁﬂiﬂﬁﬁgﬁ?%%f Fon: regggéﬂﬁg the apparatus is
i stedy agf&g. cd%ﬁ?cﬁ@i Relrcatide B8S wih & bdiRHkin Qbens 8orfi¥Bsitior,
and a capaci , The inner container 20 has-a
the culthRABLE bodf co%oﬁihﬁn @rtd:xad @apacdrior thaf indudds 2 pligration
per neabl @ menber 24 consists of a pol ycarbonate
cuhand@HIEARQ silichdd, @irph igansizzeplobf atiouicalPopetrrtitminhanis), tafedn
a thickness of 5 pm (mcron). [00107] An acel | ul ar
a sicinhyrireatopabitival Thgein g cEposies i tapisnt ot tven HEPRBEHTe

menber
exhibiting the appearance of wrinkles to treat the s}cm to decrease the appearance of wrinkles.

Preferably, topmal apphozhon is made repeatedly, at Ieas’c once daﬂy and more preferably”
twice daily. The composition of the invention, when topically applied, indnces ﬁbroblasts
present in the skin to synthesize de novo elastin and increase collagen in the grenz zone layer

of skin as demonstrated by histology. The appearance of wrinkies is decreased as

Cowd
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24 as follows: A "prem x" solution of 16.2 m 10X
M ni nrum Essential Medium (MLE1\4), 1.6 nl200 ni M
L-glutam ne, 0.2 ml50 rag/ral gent-sr-F.176n, 180 ni
fetal bovine serum 5.0 mM 71.2 ng/m sodi um
bi carbonate. The stock sol utions were aseptically
conbi ned in the above sequence, and stored at 4C for
approxinmately 30 minutes in a sterile 50 m tube.
About 27.8 g of 1 rag,/ml collagen sol ution _ _
(extracted by acid fromcalf conmon digital. extensor
tendon) in 0.05%v/v acetic acid, was wei ghed out
into a 50 m tube and stored 4C for 30@2&huggg$d§$out
82 ni I §nikpered E:EGhdtherbraRyendmds 4
&mmféf%ﬁ#%gﬁﬁ% tég(g%ntaining 10% kBS, 4nM L1glut§gbne,
' decro Pl R L ARHELE)n WiS waddiadhamethal ERPTHPILBLS
were pi'petted onto the nmenbrane of the inner, . fos and
apply[glgg_tfgag?%ﬁ%gl ta@ﬁln hfmhg)we:alc'tl ﬁxlg‘éﬂt‘?%‘i;“ Ei’lé‘;f‘ﬁa?c&?ﬁ rature.
e dermal |ayer, a hy e ol l.a ;
wheriDft abmpasifiop édduses dragvowahesy %??a%‘h%‘r% aﬁé‘}%ae"% Hebagen in
fibroblasts and. seeded w th .hu -eni der OBlce in the
the grtmpionhiéraif pkie &Y plgn 5@5%@"@??%%%@& ol%. qA gener al
- description.of procedures and reagents may al so be
appearyghef YHRMESS. Patent No. 4, 485, 096 to Bell, US.
Patent No. 5,536,656 to Kenp, et al., and U S. Patent
No. 5,712 163 to Parenteau. The casting m xture for
preparing the dermal |ayerincluded about 8.2 m of
the pre-m x described above to which was added to 272 .
g of a1 ng/m collagen solution in 0.05%v/v acetic
acid, also described above, and 4 ml of human dernma
fibroblasts at a density of 2.5 x 105 cel |l s/ not
Ali quots of about 3 ml were pipottcd into the
contai ner 20 over the accllular, hydrated coll agen
gel 25 formed above. and all owed to.gel. About 45 nm -
Dul-beeco’s M ni num Essential Medium (DVMEM conpl ete
was added to the outside container 20 and then -
i ncubated at” 36C/ 10% CO2 for 4 to 8 days to allow the
cells to contract the collagen to forma contracted . -
collagen lattice to serve as a dermal |ayer 52.
[00109] The foll owi ng medi um was .prepared for
provi di ng epi dermal cells to top surface of the
dermal |ayer 52, a process referred to as
epi dermal i zati on. Monol ayer cultures of epidernma
cells-were cultured and harvested in a simlar
fashion to dental fibroblasts, above. The '
epi dermal i zati on nmedi um fornul ation consisted of a
- base m xture of Calcium Free DVEM and Ham s F42
-m xed at a volune per volune ratio of 3:1 was added
the followi ng components- 1 1 nml/l hydrocortisone, -5
jig/m insulin, 5jig/m transfenin, 20 pM
triiodothyronine (T3), 1 x 10-4 M et hanol annine, 1 Xx
104 M o-phosphoryl et hanol am ne, 0.18 raM adeni ne, 2 X
10- 9M progest erone, 526 x|l eM sel eni um 0.-3% newborn
O serum 10 nem epidermal growh factor (EGF).
[ 00110] Epi dennal i zation was initiated at 6 clays
after casting the tissue equival ent



The nmedi um bat hi ng the dental construct. above was

renoved from both the inside 20 and outside 10

containers. A 50 p.1 suspension of human epi der nal

cells (approximately 3.33 x 106 cells/raft was placed

on the dermal construct. The contai ner was Then

i ncubated at 36C and 10% CO2 fa 4 hours after which

time 12.0 ml of epidermalization mediumwas then

added to the outside chanber and 4 ml to the well.

. The cultures were then returned to the sane

i ncubator. [00111] At two days post-epidermalization,

differentiation of the epidermal |ayer was _induced
[0098Y  addilngnather profmcd orethivd ﬁéﬁ%ﬁ&f‘”"ﬁ%ﬁ COHT AR AR

formul ati on. The c ndi ti one i.der Aﬁ%ﬁlggm di éun

B comRERPhD SR PR BT cofediveet Aakgdme
ff
trea " 8?’? @ty gfl?reg @%rgt,qge ﬁ%eé&?fs oaiafrrfa gdeéﬂiﬂ zﬂ'& ion

ase m x CaIC|un1Free

strip R o’?’h%l?%‘n%w%eﬁ;mmﬁ ﬁr%@qm t¥ I BreRRfaciQkdd R ring the

was added’ the follow ng conponents: 1.1
hsaLﬁg 36 QG REIES AR, %ﬁg&ﬁb&bﬂgﬁlﬂ siufface Bppears. During the
mitransfariu, 20 pM triiodothyronine (T3), 1 x

hcahl@p&c&dls &bﬂ@ﬁ@ik&fﬁg&ﬁt colnpxsifidid ditived from conditioned medirn are
o- phosphoryl et hanol arai nc, 0.18 nM adenine, 2 x 104 M

applipd tfestretdnes: & 2faxcd aad WhoskstatikinhealiE 394 W@%IFPT
- -serum 10 ng/ m: epi der nal %romﬁh factor
superficipheivheaie FgprRsiTso p dyors %%Wﬂﬁ@%ve&é@eb%%ﬁ b e
.. returned _to the_sape . i ncubat 00112 AH 5 a%%mﬂost
ewd%ﬁr%@fl ﬁﬁ%‘“aﬁéf“frﬁ?ﬁ o, deR e T B cé‘P?ﬁT Fred -

ace of e f
dm&s uP% PR onay edﬁeqmﬁg%’ t%ﬁb{é? Ir- :ﬁngw Clnﬂ{ ‘Frﬂggf:e,
wrinkif@t i's, to contact the epidermal surface to air. The
_ condi t i oned di fferentiation mediumwas renoved  from
: {eomﬁt h i RSi.6le r@&q‘a@;&g, SorAlQineh adrlae rasPpechecalicihiioxsdet(CO,)
asi de, and the inner container was renoved and cotton
laser pAGSd mmOmah bk ekdort wrgnkiladtskini layer bf laydne Lot eoniagis
the outer chanber 10 and cornification nedi um was
is perutched utins 4 ke dileer elveaviieat versTiseide WA lyag of dappaged skin at

i nner contai.ner 20 was r.et rne%g%%urest on: %@ %5e
specigo BRIl [iFlSI iR d FBOE ALY A
_ bubhl es were t d bet
mr&aa “W?Ef‘é‘% e sha (R A AL, fiover, 1
t M.a0d, mﬁa E4 21 58 @bin
1”‘1300 i a‘%fﬁ&g@cg&eﬂ%l 1 was added tIﬁe g

une per une ratio o

: RPGRIRE BloS or h bpdM Y EHOC Oftd, 8RR cclirPB/datc in
nmy%%%SllllnnS ug/n1|raﬁrden|n120 pM |r||odothyron|ne

conjubdidh iwithanb@lcNMosh Bt @caibi Guchl 2% a3acOlft dd cyclid surgery.
o- phosphoryl et hanol am ne, 0_18 nM adenine, 5.25 x le
[0010Tyi s et aindbesian Ol devirpplaniog] Heliste rafimish Badldn’s frp\Vayers
sodi um ascorb ate. The cultured skin constructs were
througles methediof aynirelted; seaiishicairingn & he FFYRFEGORT B350 YAt o

10% CQ2.
surface jrregulantles, giving the skin a smoother appearance. Dermabrasion i5 most often

vsed to improve the look of facial skin Ieft scarred by accidents or pIevIious SUrgery, or to
smooth out fine facial wrinkles, such as those around the mouth, but is also sometimes nsed

to rernove the preécanceroﬁs growths called keratoses. In dermabrasion, the surgeon scrapes
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[00113] Every 4 days the conditioned medi um was
renoved, set aside, and replaced with fresh
mai nt enance nmedi um pl us cal ci um Mi nt enance medi um
- consisted of a base m xture of Cal cium Free DVEM and
Hams F-12 m xed at a volune per volune ratio of 1:1-
was added the foll ow ng conponents: 1.1 nal Vi
hydrocortisone, 5 uginal insulin, 5 ug/m :
transferrin, 20 pMtriiodothyronine (T3), 1 x 104 M
et hanol am ne, 1 x 104 M ophosphoryl et hanol am ne, 0.18
rnM adeni ne, 5.26. x 104 M sel enium and 1.0% newborn
calf serum At this point, a well stratified
awa?ﬂ:!e@@fefﬁflstll er s128 whad rcf@hmdbwﬂh,toheb’eréﬁo%%?lﬁﬁé‘ém?ﬁd
dermal |ayer 52 that exhibited many of th aches
part¥, pRaheyieatoiatdbkulin s carpipertiies Bf BT ‘rn e

native skin [00114] The conditiaq | de I
thcsifeﬁﬁlareéﬁbt\uﬂlﬂmkcﬂ@ﬁoﬁcﬁ’qwﬁélw&ﬁswgﬁa ]%Ermalpena ce msg yr
col | ected fromthe pro ess ri 3-Be18 Wsb-Mhed

usedR PRt SEPICRUCE ST e Usi ngpo a!pﬂrjg%l i feration,

mi gration, and as HIPBorde hak Bn MicilaBng blade
caliqd rdHRFHE It E'FI?% C%t%)ré%gtE @F&ormsd from e

Endogenou L,Qduge Gl Bga ARSI dfiskinByat Murvand the
that EER AL Qﬁ‘”’aof%/%hs% n F| brobl asts [ 00115] Condi ti oned

- TE S 40, 1R QSN CBels A¥bingapaimalintl bolstesireins offivichy

a matri x endogenously produced by dernal fibraoblasts

scarBSwHESE bicBRes inBrd dvie with the emadunficy sibat %@ﬁl dﬂﬁﬁbﬁi&a&*ﬁt 8n
Publi.cati on No. WO 00/ 29553 to Mir phy, % di,scl osure
derrﬂfpta%lgehl besperformed on small areas of skin or on fhie cnt;re ace. They ¢an be used

alone, or in ccmjunch on with other procedures such as facelift, scar removal or TEvIsion, or

chemical peel.

[00102] . Chemical peels use a chemica! solution to improve and smooth the texture of
thc facial skin by removing 1ts damaged outer layers. Phenol, frichloroacetic ac1d (TCA), and

alphahyd.mxy acids (AHASs) are used for th:zs purpose. Although chcmzcal peel may be
pcrformed in conjunction with a facelift, it is not a substitute for such surgery, nor will it

prevent or slow the aging process. Alphahydroxy acids (AI—IAS) such as glycolic, lactic, or -

fruit acids arc the zmldcst of the pccl forrmutas and produce light peels. AHA pecls may be
uscd to rcat ﬁ:nc wrinkling, arcas of dryncss, umeven pigmentation and acne. Various
concenirations of an AHA. may be applicd weekly or at longer intervals fo obtam the best
resuit. An alphahydroxy acid, such as glycolic acid, can also be mixed with & facial wash or |

crearn in lesser concenirations, containing the cytokines as part of a daily skin-care regimen

1o improve-the skin's texture. Trichloroacetic acid (TCA) can be used in many -

concentraﬁons but it is most commonly used for medium—depth peeling. Fine surface

wrinkles, superficial blemishes and pigment problems are commonly treated with one or

" more TCA treatments. Phenol is the strongest of the chemlca.l soiuﬁons and produces a deep



i ncorporated herein. [00116] Human neonat al foreskin
fibroblasts were cultured, expanded in nunber,
rel eased fromtheir substrate, counted, concentrated,
and then resuspended to a concentration of 3 x 106
cells/m, and seeded on to 04 m cron pore size, 24
nint dianmeter tissue culture treated nenbrane inserts
inasix-well tray at a density of 3.0 x 106 cel |l s/ TW
(6.6 x 105 cells/cnR)_ These cells were then
mai nt ai ned with nedi a exchanges every two to three
days with fresh nedia for 25 days. Mre specifically
the nedi um contained: a base 3:1.m xture o M-
‘peckssoRe et lighpystrratef BipaEmg I PgERE e i Eﬁﬁ ?%,Eﬂbﬁim"e

4 MM G utaMAX (G bco BRL, G and .ls] el

e ol PR S BT R e e Sat

factqr (Upstate Biotec QQW% @é@w@ Lacid, NY), 0.4
dmﬁ&?‘##%@‘%ﬁ%ﬁﬁﬁﬁ%ﬁ%’&%gn&, “S."Louis, M), 1 x 104
" rooM8t hanalzant i NEe bk @ o Ramko BkomRyitNYd aifltswol 62 dibikiated
[OO%’C% gr ade) , %C&.x 10' 4 %‘frg phosphoryl - et hanol am ne
 with St hglis, bhQils Sor 2MBg; aby pdig btibeicnswlibdwiiSnglieariost .

Loui s, , .5 Jig/m transferrin (Sigma, St Louis,
SwivDlg soB@dghd i folvi daglobhypresk iamrba {8 gnast Bill fppwpgT thgypated area
_ and 6.78 nem selenium (Sigma Al drich_ Fine Chem calfi,
as iCipgianybeaM Thivaril &8l offs) 2 nomOlay o ‘a@tﬁ’%@&%ﬁ?’%“ﬁ x
. (WAKO Chemicals USA, Inc), 0.2 /nal L-proline_.

Whersihg prepcedsre B oTFnLgRe e ;2y cB‘g"FﬁE’gT"'g‘%%{“nré*s | E’Sr?%,“ a

- Louis, M) and 0.05% pol y-et hyl &l o " i
 sppliagtightef Ptect P ogans %%%ﬂ%&bﬂ%*ﬁﬁ%e“a%% 25f‘8§5%’e‘i°r’?§°3‘ -
constructs k AbQVRed RRL B PR B R R Mdted) no scab
u“t’fg‘?az’g%snm’"é' I?%éif?cr’gf% écr%tgﬁﬁn-gcyt es V\%fe.segded on the
will 19Rn S AGE s )81 8hbosHBS driply AIRAGALE tedr teorokiod aredsiiet will
epi dermal " [Jayer of the skin construct.  The medi um was
covaSER LI AL IhY n8rPMed ik Banittfivedariet dne. Thsenmeprdniiping the
surrounds. Nornmal hunman epidernmal keratinocytes that-
culthiad chersl saled coppdstiopalat atgepiedip §ynrestidied area benefits the
subcul ture cell stock to confluence were sethFhicltelL&I%gr
 patiowog prdveting ssbwh Setpr ehiPhet B RIUR P %ﬂ.?&_ g o
- trypsin-versene, pooled, centrifuged to font a cell
healing] qnd en ippravrd GesRerdd SFRC*epi deni al i zati on nedi um

count ed_and seeded on t of . a7 Yaga! aBiice of th
[00198hsi _tyT%fgﬂ‘;"@n§ vz 3 eé"ea?{)%r?% gan cioﬁﬁlsiﬂhg%?s Yere.

then incubat ' wayho EmfeithckQicCERc hibsent
DI BW -t he g%%%?%gg%t%%qﬁﬁ ac&:y. After the b '
invénﬁ&g bAlsOfRnch BEmS RSN Uahgnivehet vatiietogeidations can be mads to
epi derrnalizati on nedium The epidermalizarion nmedi um
the InShEQMReSB Ricin avhls dotkiapeting fkonathe spikit Bl sbae obthg prosent
Modi fi ed Eagle's Medium (DMEM (containing no glucose
invedfish.no cal cium Bi oWittaker, Wal kersville, M) and
Hans F-12 medium (Quality Biol ogics Gaithersburg,
MD), supplenented with 0.4 peal hydrocortisone (Sigma

St Louis, MO, 1 x I amne (Flits,
Ronkonkoma, NY), 1 x ?%ﬁm%osphor yl eti aanol am ne
Sigma, St. Louis. M) ..5A ] |5 ' i
SR By P Bl ISR R Ry P
[001@/97 8 ﬁglr_IoM t 1 L1 Qd0L ML O RE NS 169l GHiBhatedbt G2 cEeneME)mo.

seleninrn (Aldrich), 24.4 ug/nal adenine

Can%\%l&ﬁi Al eh .3 080°Chayh 6aks® Gonfranys t-Mitak @star Corp.
ND) .

naM L- gl utam ne (Bi oWhittaker, \Val kersville,

, 50 ug/ mlLascorbate sodiumsalt (Sigma Al drich
Fi ne Chem cal s Conpany, M| waukee, W), 16 pM ..
linoleic acid (Sigma, St Lowis, MO, 1 pMtocopherol
Acetate (Sigma, St Louis, !\%; and 50 ggi nal
g-eutam cin sulfate (Arnershana, Arlington Heights,
IL) The constructs were cultured in the
cpidormalization mediumfor 2 days at 37 1C, 19t 1%
C2.



- [00118] After 2 days the medi um was exchanged wi th
"fresh nmedi um conposed as above, and returned-to the
i ncubator set at 37 1C, |10 1% CO2for 2 days. After
the 2 days, the carrier containing the construct was
aseptically transferred to new culturing trays with-

- sufficient nedia to achieve a fluid level just to the
surface of the carrier nmenbrane to namintain the
devel opi ng construct at the air-liquid interface. The
air contacting the top surface -of the form ng
epi dermal | ayer allows stratification of the
epithelial layer. The constructs were incubated at 37

CanftBdzd 096 CER} 3TaMtaddcamp riiee vty metinmnd e HOWR e dryogsised

B
V|
glu%m&gﬁi%?@ﬁai‘@ér%g@ﬁ i ce)s L PR el QQ‘“

(NBES% rB:I‘one n%gr%?ﬁé %:}{: 2 %bggﬁn,og )Sand@%l\tlll ﬁthH.{tQ gimltte&mr

Terent e hydrocortlsone (

Wdlgérs &bﬁ%ﬁ 'IMQN%H,‘,%V&)& 104 M8 naRuBdRRe3 1 F W&h a0

X 104 M o- phosphoryl - et hanol anai ne

au:m% DB 102 1% Sl“he: MediumSvaR repodlswitH Bdshily RrepSieq fRdinStevery
urs, 1I\/Dj |naI transferrin (Sigma, St. Louis,

two M brce 48P Mflefs; a&ﬂqﬁ LAk M 8150 §ioRm toStonfrhamod, shat Jw,@q cells
6.78 ng/m selenium (Sigma Aldrich Fine Chem cals

" had @Mﬁé&e@ﬁo&l@e@ﬂﬁﬁgj thabkeiotone teSisgraulirel fask g ithearedinm
Cheni cal s Conpany), 4 nald L-glutandue (Bi oWittaker,
was Wliked $vinl thequlivB)flase. Borimgithvahonolh i tmilcfltged ghgsphate

(Vi al I'i nckrodt, Chesterfield, MO, 16 pMlitua
buffered erlipSigneddedio, the bifom offpmy culfurgyéskapd %ﬁ%%? ‘gfg%‘il Be

il Gl f‘e?r@ah“%fkcwo%@ﬁé%dﬂ#%# SR
5

(B i%lﬁt%éﬁ s, B o SRR ATLGD e EpbdombaREM

covc?ﬁg@ %ﬂﬂﬁg crlﬁlfﬁér¥§wcrkgc91ﬂ<% Bt Shcublis:. %F?sbdnﬂa@tﬂi&ﬁﬂs

errra cells to the dernmal construct,

_ Wcré:@!a@ca s Qi @@ sHR O R yBdat Taisin Tatiisitbrf wamidddeo whﬂankend maty:d

cont ai ni.ng the devel opi ng skin construct and frozen -

with i subpetision ®Stdpghoictibn efthe typst-vowee rkhegele S@Peﬂp@r sy
the cell - produced ski n a ents. Exanple

remofeldfrorioghesiaskgpnd Cop gkt Byivemr i Wﬁ&ﬂﬂft{f\lﬁ’é&%&. ‘FFHS
“Agents to An Individual OO@Yoﬁ’?]P %qdet§ ne the

© weregpllestaddysrnEinea Bt PR PERRERG P AR h g TF REUE ﬁq %tﬁsdl ti oned

: nedi a of Exar;glﬁe 1 og)tﬁaetngscen el”tngg ski ncting the

[001%%4pj ect/s™ TP G chupare the test

work described hereinafter. The cover is temoved for conducting operation but is otherwise

keptin place to maintain sterility. Pertinent iﬂformaﬁon regaxdiﬁg tﬁe apparatus is listed:
Cuter container 10 has a diameter of 38 mm and a capacity df 35 mi, Ths i;]ner c_:ontainef 20
l;as a diameter of 24 mm and 2 capacity of 4 ml. The permeable member 24 consmts ofa
polj}carbonate membrane with a pore size of about 3 pm (micron) and a t’élic]me:ss of 5 pm

(microny).

[00107] An acellular, hydrated collagen gel 25 ‘was formed on the permeable member

4]



~conposition to a control conposition not containing
cultured skin agents fromconditioned tissue culture
nmedi a. These vol unteer subjects are treated topically
wth two different cream preparations. The test areas
are divided into four regions on each forearmtwo
centineters distal to the antecubital fossa and each
armtwo centineters proximal to the antecubit al

fossa. [00121]FRril test area is treated twice daily
for 60 days. One mlliliter of the respective cream
is applied to each test area during the d03|ng At the

end of the 60-day - period, respectlve
o4 asEERwRD AipR@t: T Sobrtvealctf- A IO MEETER Eé‘%?é‘ %“@?‘é“ t?m’”ﬁ

addi tion, 2 mm punch bi opsi€es .ar t
ral 20D@sMI TagleaminEhda el BY BEET GEaPE- R gl&) ét%%ﬂ’? g?g %&\%e[Egl \E? Zml :

hours in a tcypsin_sol AlBy CRLIGRMR fhe above
712ﬁ@@ﬂﬁ@@@ﬁ@m§$m@ﬁ%é”Fﬁ@gﬁﬁggg?%?éﬁﬁg% separated it is
~ subm tted fo {.] ow cyt o 8RO B Ysidre J0anidetice Aivbue?7.8
&ﬂmﬁﬁ%aﬁ%ﬁﬁﬁﬁFﬁggﬁﬂf %m%ngéﬁgiytes in the S-Phase

gof {ﬂgﬂfé gé,ges “'otlu%oﬁ Bidthah chih@nt-esidigirlpanser fgdon)

&€ e ceI ivision rates significantly

in 0. é%‘?eva Lok Swad %&%&I dnﬂgmt B&0 il e end ShorpdA Cg 39 minites.
gents from'conditioned tissue cul ture nedia exertsl(ﬁ{6

Abmﬁ 8l btzﬂgﬁﬂic(b}:@fnﬁﬁﬁscﬂbhrﬂﬁboha sadert b P EDMRM evretts
ceasing the ‘ .
. FBS, 4mM L—gglummme 50 pg/ml gentamycin) was added and 1 ml ahquots were pipetied

.onto the Iﬁembrane of the inner container 20 and aliowed to gei at room temperamre

[00108] The dermal ]a.yer a hyd:raied collagen gel containing cells, was cast chh

human dermal ﬁbrcblasts and seeded with human cpidermal (epithelial) cells as dﬁscrfbcd

below. A general dt:‘-:cnptmn of proccduree and reagents may also be found in U.S. Patent

-- Mo. 4,485, O96toBeIl U.8. Patent No. 5,536,656 t0 Kerop, et al., and U.S. Patent No. o
5 712,163 to Parentcau The casﬁng mixture for prepa.nng the dcrmal layer mcluded abou.t

8.2 m] of the pre-mix. described above 1o which was added io 27 Bgofa 1 mg/ml- co]lagcn

soluﬁon in 0.05% v/v acetic aczd, also descnbed @bove, and 4 ml of human dermal ﬁbrobiasfs '

2t & density of 2.5 x 10° cells/ml. Aliguots of about 3 ml were pipetted into the container 20
over the gccliular, ilydratéd collagen gol 25 fprmpé ébovc and allowed o gel. About 45 ml
Dulbccco’s Minimum Essontial Mcdium (DMEM) complote was added o the outside
confainer 20 and then incubated at 36°C/10% CQ, for 4 o § days to allow the cellsto
contract the collagan to form a contracted oollagen lathce to serve as a dermal layer 52.
[0010%] The fo}lowhlg' medium was prepared for providing epidermal celisto top
surface of the dermal layer 52, aprocess referred to as epldermahzauon Monolayer culiures - .

of epidermal cells were ‘cultured and harvested i a s;:mﬂar fashion to dermal ﬁbroblasts,

gbove. The cpidcrmalizaﬁon m:;adlum fonmﬂa‘aon consisted of & base mzx’mre of Calcizm |
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senescent epidermal cell cycle. [00123] To determ ne
if a dermal affect is produced by the strong
mesodermal effects of the conditioned nedia
conposition, the derms is further analyzed for
hydr oxyprol i ne content as an indirect nmeasure of
cellular activity. The data denonstrates that by
hydr oxyprol i ne assay the control preparation seens to
exert no statistical effect on the derm s whereas the
test cream containing the cultured skin agent
prepar ati on obtai ned fron1cu|tured skin constructs
produces an increase in the hydroxyproline con
FreERBIEM sdHanCy BAZ Imied s p vylugs peryp s raR & At 7S

Eval uation of Colony Sire [00124 effe '
Sl eiromet: tddPU R e & B b %Frmﬁure&mz" PM

ﬁﬂoﬁeﬁe%%ﬁ%%?ﬁﬂ%ﬂ%#%ﬁ“ﬁ#ﬁﬁ T S bRy cmolamine 018
CI | e " s
o ?ﬁ 1!&@#{4%%% Tt 0 rm tl p?oe %Sf}%%? stf gr;lm’m_

s. of the National Acadeny of

'.myégﬁince %@A 76 56gkﬂ§668 (1979), the teachings of
ooMbj ch aiﬁdchﬁﬁﬁﬁj@&{ aheriihard el d iy affeetatignibetissue equivalent.

Condi ti oned mai nt enance nedi um was renoved from :

The eathiutiretimkhademnbtansttcsators wearmdGd S both thgipgide 20 and

- post-air-lift (PAL). Control nedia were fresh,

ontsifia O natitztiteon el SOradl pspensien of brsen s (PRl 3t
" _FAD nedi um and fresh FAD nedi irn . 1000 6°C
10 o e rﬂ%m e e ger ot

' AD nmedi um 100na 60 i £d
 end R 0 s Fousa g e iy pEtenti B R RS, A%,

adde%' FS JudiEl ce;hambcr m%%@% MLal. e 'cﬂm%stv&&%&ﬂeéﬁéd to the

S usSed as eeder ltayer. The 3T3 cells were
samERblLE 1N FAD medi um 10% FCS wi t hout EGF.
Keratlnocytes were seeded at 100 cells per 100nTa

[ooidish o rat2Ro 68l sPeidpitt-atich] differeMpdbuof ’tbhmn@%al\}wpmq
done every 2-3 days and the cultures were fixed at
inducteiyby bAding cateth e ehoGeldsgnaliertioniediyal Pradeton Threoafiimed

usi ng Aci d Foes& staining and cell count r
epidereatiztiosmofium e semaradfayihe cgrg ditdhetch ?ﬁl‘i%a‘}%é@zm‘?wh

it e B8 B LPL SRR SShocfla JARSe sl o e

DMEM and Ham’s F-12 mixcd at a volume per volume ratio of 3:1 was addod the following

“components: 1.1 mM hydrocorfisonc, 5 pg/ml insulin, 5 pg/ml transferrin, 20 pM

_ triiodothyronine (T3}, 1 x 10;;l M cthanolamine, 1x 107 M o-phasphorylcth;molgminc, 0.18
mM adenine, 2% 10° M progestérone; 526 % 107% M seleninm, 0.3% newbom calf serum, 10 |
ng/ml epidermai erowth factor (EGF) and 1.8mM calcium chioride. The culfures were then
returned to the same incubatot. 7
tOGl 12] At S dﬁys post epidermalization, the culture was girlifted o bring the surface
of the forming epi&ermal layer of the caltured skm construct to the air-liquid interface, that is,

to comntact the epide’n:nél surface to air. The conditioned differentiation medinm was removed
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Condi ti oned Medi um on Kerati nocyte M gration :
Nunmber of Col onies Average Colony Size (mR2) - 100%
~ FAD 1.2 121 50% . unconditioned nmai ntenance '
- mcdi um 50% FAD 1.4 g ' ‘

from both inside and outs;ide charbers of the dish, set aside, and the fomer confainer was
' rerooved and cotton pads wore positioned in. the interior of the bottom of the outer chzmbér
10 and comiﬁ-caﬁon medinm was added to the lower chamber to soak the pads. The inner
container 20 wés rcturﬁed 10 rést onthe soaksd cotton pads with care taken fo ensure ﬂxat 1o
| air bubbles were trapped between the container and thﬁ;pads._ Corpjﬁcaﬁon medium
consisted of a base mixture of Calcium Free DMEM and Ham’s F-12 mixed at a volume per
volume ratio of 1: 1 was added the following oomponmts 1.1 mM hydrocortisone, 5 pg/ml
insulin, 5 ;,;,g/ml transfersin, 20 pM triiodothyronine (T3), 1 x 10 M ecthanolemine, 1 x 10™
M o;pbasphoryleﬁhanolarninc, 018 mM adenine, 526% 10°M selenimn,_Z.O;E/g newborn calf
éefum, and 2 mM sodﬁﬁ'n aS_corbate. Thc cultnred skin cénsmic’cs were returned o the .
mcubator and culiured at 35.5°C and 10% COa. |
[00113] | Every 4 days the conditioned mcdlum was removed, set aside, and replac:ed
with fresh mainfenance medium plus calclim. Maintenance medinm cons:tstcd of a base
7‘ mixiure of Calcmm Frcf: DMEM and Ham 5 F-12 m;xed at a VD]‘[IIDE per volume ratlo of 1:1
was addcd tbc following components: 1.1mM hydrooomsunc, 5 ug/ml insulin, 5 p.g/ml |
transferrin, 20 pM mlodothyronmc (T3), 1x 107 M cthﬂnolammc, 1x10%Mo-
phosphorylcthanolammc, 0.18 mM adenine, 5.26 X 10 M scleniom, and 1 O% ncwbom calf
scram. At this point, & well stratificd cpidermal laycr 28 had formed on the top surface of the
dermal layer 52 that cxhibitcd many of the morphological and biochemical features of normal
native skin. |
[00114] - The conditioned cpicienna]izaﬁon, differentistion, cornification, and
maintenapce media collected from the pracess of fabricating a cultured skin construoct were

tested using cell proliferation, migration, and ELISA assays.

Example 2: In Vitro Formation of a Skin Construct Formed from Endogenously
Produced Collaoanons Matrix By Human Neonatal Foreskin Fibroblasts

[60115] Conditioned Ine:d:mm was produced by bllzyer skin constructs hang a matrix

44



117 50% condi ti oned mai nt enance nedi m/ 50% FAD 6. 2

147 [00125] The results denonstrate a |arge effect of
condi ti oned nedi um on keraiinocyte col ony size and
nunmber indicating that the conditioned medi um

contains bio active. conponents that increase

kerati nocyte mgration over fresh control nedia.
Exanpl e 5: Measure of Keratinoeyte Proliferation
100126] To study the effects of conditioned nedlun1nun1~
cul tured skin constructs on keratinocyte

proliferation, the 3T3 culture system described in

: Exanple 1 was used. The prolifer
_ endqgeﬁuﬂy meduded bpderme] fibrpblaties dﬁ?"&@%ﬁfég‘l %ﬁn% ng I%Iatgate n

t 3T3 feed cel | t
o et R e b o>

. feeder layers at 1 x 103 cells/well and cul tured for
incopoppiRtdeifi™t h medi a changes every 2-3 days.

[00116] Human neonatal foreslcn fibrohlasts were cultured, expanded in m:mber
released ﬁom their substrate, counted, oonccnﬁ‘aied, and then resuspended to 2 conceniration
of 3 x 10° cells/ml, and seeded on to 0.4 miéron pore sizg, 24 mm diatneter tissue culture
trea%:ed ﬁlemb'rané inserts in'a six—well tray at a depsity of 3.0x 10° cells/TW (6.6 x 10° |
cells/cm?). These cells were then mamtamﬂd with media exchanges every two 10 three days

with fresh med:a for 25 days More spec:ﬁcal]y the medium contained: a base 3:1 mixture of

DMEM, Tiams F-12 medium (Quality Biologics, Gaithcrs’bmg, MDY, 4 mM GhataMAX

(Gibco BRL, Grand Tsland, NY) and additives: 5 ng/ml hmnan recombinant ep!derma.l

growth factor (Upstate Biotechnology, Lélce Pla'cld, NY), 0.4 ;_Lg/ml hydrocortxsone (Sxoma,

St. Louis, MO), 15 107 M ethanplamine (Fluka Ronkonkoma, NY cat. #02400 ACS grads),
: 1x10%M o—phosphoryl—ethanoldmme (Slgma St. Louis, MO), 5 pg/ml insulin (Sigma, St.

Louis, MO), 5 pg/ml transferrm (Sigma, St. Loms MO), 20 pM trnodothyronme (S1gma St.
Louis, MO) and 6.78 ng/ml selenium (Slgma Aldrich Fine Chemicals Compa:ny, Mitwaukes,
WD, 50 ng/ml ,L—-BSCOIbl_C acid (WAKXO Chemicals USA, Inc.), 0.2 pg/ml L-proline (Sigma,
St. Louis, MO), 0.1 pem ghycine (Sigms: st. Louis, MO) and 0.05% poly-efiylene glycol
(PEG) (Sigma, St. Louis, MO)
[001 17} Usmg a 25-day dermal oonstrm:ts as formed above, normal human neonatal

foreskin epidermal keratinocytes were seeded on ﬂne top surface of the cell-mairix construct

to form the ep1dermal layer of the skin construct. Thc medmm was aseptically removed from
the culture insert and its surrounds Normal human epidermal keraunocytes that had been

scaled 1p to passage 4 from ﬁ:ozan subculture cell stock to confluence were usei Cells were

fhen released from the culture dishes using trypsin-veLsens, pooled, ceumfuged to form 2 cell
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Medi a conditions tested were: - A 100% uncondi ti oned
mai nt enance nedi um ‘B. 100% uncondi ti oned nmai nt enance
medi um + | Ong/ mL EGF. C. 90% uncondi ti oned
mai nt enance medi un 10% condi ti oned mai nt enance medi um
fromcultured skin constructs between 10 and 12 days

- PAL. D. 50% unconditioned mai ntenance nedi um 50%
condi ti oned mai nt enance nmedi um Sl um cul tured skin
constructs between 10 and 12 days PAL. E. 100%
condi ti oned mai ntenance medi um from cul tured skin
constructs between 10 and 12 days PAL. [00127] Results

fromthe proliferatio say sho g ' Ledane
poliq.esRinguied @ep@mhqavm%% e G
- incr eased et gid 'fopgneﬂhrﬂﬁgihm:t
ata‘%%ﬁb’aqfﬁﬁﬁ‘g @g 20#16 9 g%eth%ﬁg‘%@ the 1:1 mu' t
of u %ng‘? &9 Mchoﬁ%rﬁ@ﬁb@d@cfu Bepelistrianwde
LG Frafite

1CH91/q Fation of keratinocytes over the

: caRNEhioh eRedmTEcH edof a
S”bni’eé%es ‘%%ﬁnﬁmgg%d%%&%ﬂte?%eﬁ@% whi c!r: lul| n turn, 3?23 z:

3:1 135S ]ﬂh‘ﬁefc@d' Sl ¥iGeCEicted Medten @mwmﬂung no glucose
uncondi t i oned medi um of Condition A These results

and SHGESSE Hibathidkbhe, vandistilened) mediannFcFeeins (SEHZr
cytokines other than EGF that pronote kerati nocytg Loui

Bl Gf @& D), supplemented with 0.4 pg/m! hydrocortisone (Siga St. ms,

MO), 1x 104 M ethanoiamme (Fhuka, Ronkonkorna, NY), _1 x 107 M o-phospboryl-
ethanolamme (Slgma, St. Lmns MO), 5 pgfml insulin (Sigma, St. Lomq M), 5 p.g/ml
transferrin (S1gma, St. Louis, MO) 20 pM tnodothyronme (S1gma, St Loms MO), 6. 78
ng/ml selenium (Aldnch} 24.4 pgfml adenine (Slgma Aldsich Fine Chemlcal::. Company,
Mxlwaukee, WI), 4 mM L-glutamme (Blomﬁakar Walkersvﬂle M’D) 50 y,g/m.l L-

ascorbata sodmm salt {Sigma Aldrich Fine Chemicals Company, Milwankee, WI), 16 p.M

lmolew amd (Sagma, St. Louts MO) ‘T wM tocopherol Acetate (S1gma St Louis, MO) and -

50 pg/mi gentammm sulfate (Amcrsham, Arlington I—Ielghis, 1L). The constructs were .

cultured in the opidermalization o modiusm for 2 days at 373 1 ‘C, 10 1% COz.
[00T118] After 2 days the mednrm ‘was cxchanged with fresh medium compaosed as
| ahave, and returned to the mcubator set at 374 1°C, 10+ 1% COz for 2 days After the 2
days, the carrier containing the construct was aseptmally transferred to new cultiring ways
with sufﬁcient‘ media to achieve a fluid level just to the surface of the carrier membrane o
maintain the df:velopmg construct at the ajr-liquid interface. The air contacﬁng the op

surface of the forming epidermal layer allows stratification of the epithelial layer. The

constructs were incabated at 37 i.loc, 10% CO,, and low humidity, in medm with media

- changes every 2-3 days for 7 days. This roedium contained a 1:1 mixture of Dulbecco's

modified Eagle's medium (DMEM) (ﬁontaining no glucose and no calcium, Bio Whittaker,
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Exanpl e 6: Effect of Conditioned Medi umon Cel
"Mgration on a Fibrin.Substrate [00128]Cell migration
assays were perfornmed using a nethod for eval uating
kerat hocytes migration of Ronfard, V. and Bernudan,

Y. as disclosed in International PCT Application
Nunber WO 97/25617, the nethods of which are

i ncorporated herein by reference. A fibrin ge
"substrate was prepared on the bottons of each dish
according to the nethod. [00129] To the top of the
fibrin substrate, 1 x 104 keratlitocytes were pl ated

Wbt U a BT o e e R I e
m@ﬁ%%%%%*waﬁgkg%%§§g%§&§%¥ge|ncu_g?ggﬁﬁﬁﬁb%%?ggﬁkéo-24

'etha%té%%ﬁe ﬁl%l%a?tﬂﬁzéﬁﬁg?&lﬁw g1 agt Qﬂ)&%ﬂkﬁhﬁryﬂ@ﬂhﬁm@iﬁﬁﬂ (Sibma, St.

I cal turns made by the cells as

LO%J]'S/%(?”% G021 BTl £hiak, MOY, £lig/Sirbabfoatasitel § Louis,

tion data are.presented in Figures 4 and 5.

Moﬁ'n%;bg\? B S RO cREBEL 01, MUY P TR miGelehism (Sighoh Aldrich
| |

l'e cells and nobile cells that migrate in a

 FinbBhd sl @Rt1EHN208 1EhA ahdnbii(Bight bedriAFRe Chihigsls Sobpany), 4
- shows the average nunber of helical turns the nmobile - -
oML B BN B Wik, Wk drbvitd) DET)) 26 Bug/iidal chunk ebloride
condi ti oned medi um (ACM) neke nearly as nany turns as.
RS ChdsRb el At 6 QM iaxolidgidSiEma i oads, MY X hatd
there is a growmh factor effect.on inducing cel
tocdpR&tb debite $USYL T Mpis, M), 1 oembbwdic SigmedStrdiuMOACH
" .also contains growh factors. Exanple 7: Cell -
mMRMElkdfRloatd (Signed, SOtieis, 1@8) ki 50 pg/ml gontamicin sulfate (Amersham,
“ Aslingfon Heights, IL). The cubures were fed every 2-3 days, for 14 days.
[00119] - After the appiioaﬁbn of _epidefmal cells to the dermal'_construct', conditioned
media are a;spirated from the cul:cure fray comntaining the ;E{é\}elopiqg skin construct and frozen
Lmtﬂﬁse'as;:is or.ireated to concenirate or punfy the ce]l~pfodﬁc_cd skin agents. _
osition Containing Culturéd Skin Agents to An
, _ - Individual 3
[00120] To determine the effects of a topical cream containing the conditioned media

Ekamplé 3: Aﬂministeri_ng a Comp
of Example 1 on senescence of the skiﬁ; subjects are enrolled in Va study to gmﬁpa.re; the test
cotnposition 10 & contro} cnmposﬁ:ién ot containing cmmrcd-Skin agents from -oondiﬁ oned -
Hssue culture media, These volmnteer subjects are treated topically with two different cream
preparations. The test a'reasl are divided into four regions on each forearm two centimeters
distal to the aniecubital fossa and each arm two centimeters proximal to the antemlbita,.l fossa.
[OO-IZIj Each test area is treated twice daﬂy for 60 day'a One milliliter of the
respective cream is applied to cac;h test area during tﬁc dosing. Atihe end of the 60-d_e_ty
period, respective photograpiss are obtained from each test site on cach subject; in addition, 2

| mmrp'nnch biopsics are obtained from each test area. These bibpsies are incubated for twelve

47



[00130] Cel | proliferation assays for endothelial
cells, snmooth nuscle cells, and dernmal fibroblasts
wer e perfornmed using the method described in Kratz
and, Haegershand: "Conditioned Medium from Cul t ured
Human Kerati nocytes Has G owh Stinulatory Properties
on Different Human Cell Types. Journal of

i nvestigative Dermatol ogy, 97:1039- 1043 (1991), the
teachi ngs of which are incorporated herein by
reference. [00131] Endothelial cells, when cultured

wi th condition nediumtaken fromcul tured skin

constructs,  exhibit, enhanc el st ke pRistohiy hsy
hourt PP SEICR I SRR AEaRt ?“6@ “Fedi um Dot s f or

oGRS AL b aniAamoesemetas ot

s ggldlsand dernmal fibroblasts (separately) were
ksm%%’gﬁégnlﬁln the. . followi ng nmedia conditions: A 100%

[001Z90Ndi REARE deriFRiskie fian e tvepipmtioBincpggyfhe ccliular division
uncondi ti oned mai nt enance nedi um + 10ng/ ;Ersntjrzo%: dc}ﬁo%a%

ratesREERMIY ooreditrii ntogrding Skbel FURTef pHgFEe" conditi
condi ti onedt enance nedium fromcul tured.skin .

i C the
tissue ci¥sterrudliasexbis avmdps el @t tE&Z]olﬁsa"’yr? PALSYISIng Of CoRsing
senescent epidermal cell oycle. |
[0012§j To determine if a dermal affect is produccd by the strong mesodermal effects
éf-the cénditidﬁ ed media composition, the dermis is further analyzed ‘foi' hydroxyproline
| content as an indirect -measn_réof cellular activity. The data demonsirates that ?)y
hydroxyproline assay the control preparaﬁon seems 1o exertno staﬁstica] gffcct 0'.n the dermf_s

whereas the test cream containing the cultured skin agent preparation obtained from culiured
skin constricts i)roduﬁes an ‘incrcase in the. hj}dr.oxyprolinc_: content. -

Example 4: Clonal Density Culture of Keratinocytes: Evaluation of Colony Size
7 [ﬁ0124] | The eﬁ'e:clt of ,bbndiﬁonsd mcdium frqm_the culture of cultm’cq bitayer skin
constructs was evaluated on keratinocyte migréi;ion using the method taught in Green H,
- Kehinde O, Thomes J: ““Growth of human cpidcrmal cells into multiple cpithclia suitable for
grafung” Procécdings of thc Naﬁonal Acadcmy ﬁf Scicnec USA_.._ 76:5665-5668_(1979), the
teachings of ﬁrhich érc incorporated herein by refercnce. Conditioncd maintenance medinm
was removed from cultured skin constructs between 10 and 12 days post-air-fift (PAL).
Control media were fresh, uncondiﬁoﬁed maintenance medium mixed 1:1 with fresh FA.D
medium and fresh FAD medium (100%); test medinm was conditioned medium mixed 1:1
with fresh FAD modium. 100mm or 60mm Petri dishes were coated with type I collagen

Seeded to the collagen-coated dishes were 1.5-5 0x10° Mitomycin C treated 3T3 cells used as

o foeder layer. The 3T3 cells were culture in FAD medium 10% FCS without EGF. -
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D. 50% uncondi ti oned mai nt enance nedi unf 50%
condi tioned mai ntenance medi um from cul tured skin
constructs. between 10 and 12 days PAL. E. 100%
condi ti oned mai nt enance nmedi um from cul tured Skin
constructs between 10 and 12 cl ays PAL.
[00133] Results fromthe snooth nuscle proliferation
assay are presented in Figure 7, and those fromthe
dermal fibroblast proliferation assay are presented
in Figure 8. For these two cell types tested,
condi ti oned nmedi um fwmthe cultured skin constructs
stinmulated cell proliferation at |evel above .
K erd4iR6 QA6 vdrostedbd metia:Baetr 40Genrh dish oni) qgly gpr (0mm dish. Medum

proliferative in cultures contai.ning higher, :
chargeneen et dvame-ofaye odhe FoHEy “ﬁ%@o‘?"ﬁ‘%ﬁ"f d‘T’g 22 iR Frg sl

suggest that cul tured skin, constructs, pr £
wergyisgtizadedha fides wing %I%F‘&@Pééﬁ]ﬁg aélgt‘;%{/‘g’“% i rea moasues

significant effects .on cell 0/ | b Qg S

the PTG L ST BT AGET T B T B oo e b e
- unconditioned control media, the cotton pad used in
-7 airlift of the culture to bring it to the air-liquid
It et A Iy P EL e M e Befod i Migdten
: cut-tured SKT T CONSIEEE EolbRY Sizt (amaat er Nasithr uSCdlgnics

To0EFhgE. SpecTfiTai Ty, basig T1Dbrobldst growi2if act or
fgﬁgﬁggg;ﬁmégratin cyte growlh factor |(KGF), and
mait&AAST QLdRgegr gw h factor al pha (TG-a) were neasured
rAaTAgal nst control [group cytokines: KGO (R&D_Syst ens
50%BhaiLEnadK000) ; QFGF (R&Dé6Qystems, dat. # DFBYO) -,
maird@tncehbaur/adphg) ( Oncogene o

¥AD

| [001251 - The ;'esulfs demnonstrate a large effect of céﬁdiﬁuned medium oa keratinocyte \
' coibny size and number indicating that the conditioned medium contains bioactive 7
components that increase keratinocyte migration over ﬁ:e;h control media.
~ Example 5:-- Measuré of Kergﬁnocyté ?roﬁfer_ation.- s
[00126] - To study the effects of condiﬁoﬂﬂd medivm from cultu:redsk:n constructs on
kéraﬁnncyte proliferation, the; 3T3 culture system‘ﬂescﬁbed in Exammple 1 was used. 'I‘he'
proliferation éssay was performed in 24%#311 plates provided with a collagen coating. T3
feeder cells ﬁreré see:cied to tile plates in FAD medinm. Keratinocytes were sgeded to the
feeder layers th 1 x 10? cells/well and qulﬁu‘ed for 9 days with media chaz;lges every 2-3 days.
Media conditions tested were:
-A. 100% unconditioned ma@ntenance'msdium.
B. 100% mcondiﬁgned maintenance medium + 10ng/mi EGF.
C. 90% méondiﬁoned meaintenance medium/10% conditioned maintenance medium

from cultured skin constracts between 10 and 12 days PAL.
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Research Pr.oducts, -cat. # Q A61). [00135] Results; as
presented on Figure 9, show that the small anounts of
TGFa present in the fresh .unconditioned medi um while
condi ti oned nmedi um al so contains K&, bFG, and

i ncreased | evels of TGFcx over that of contro
indicating that the cells of the cultured skin
construct are producing these.cytokines and
depositing theminto the nediumas it is conditioned.
The cotton pads from which conditioned nediumis
obt ai ned by conpressing the nediumfromit have even

hirgher concentrati ons of bFGE . » NeALhYcd Redium
s abre Seifromerndgona PR TR E S Fbcgg'fr? 5 /E'a%%s 0 'Show that the

cel | extract qbtained. fromthg, cidtidraohiskin
cons@PﬁﬁPﬁﬁﬁ%f PSSR é?%?g'of all three
co B SndaL &Q% QN Lk ESdH BraRd stieetphass Fewseen 10
thgpgggég?ngﬁfcare tfggkin constructs. for stimulation
of M?Hp bANQg processes. Exanple 9: ' ~
Puri-|C§%§%ﬁ/Cbncentration [ 00136] Condi ti oned nedi a ﬂ1£
[0015710M ExtaRlsSiok 8 pfdlifdrefondsas simgretae efiiosie] B A1 LE 3o tha
fi'lters to renove |arge nolecul ar m5|ght_congg%§pts
the thddam $hEonaRidh Brhadlerabtdraplifeton evarihs CoprffBraEgi™
. using the Am con 8050 Utrafiltration Cell pro
conththiag EGHE SondtiemBuBpéiendbalib8rix R élr%ﬂ%%md‘
separat ed by a nol ecul ar. wei mﬁ4£- foolddhd ®F mix of
_nm&@@ﬁabmﬁ@né%¥éﬁﬁﬁﬁﬁﬁeﬁ§“§@§§%H%E% he upﬁgglc anbers of
a nunmber of ultrafiltratiaqr L Son@ash &SRl iR, had 2
-umeWPBﬁﬁﬁmﬂﬁ@ﬂFFT?$5?@%ﬁﬁﬂ§%%F§ﬂ% Usi ng pressdred “
nitrogen gas.  The 4eonghlinonestionBektito: 6t Gaiiaoe A. These
g“”%%ﬁ?ﬁ%ﬁ?ﬁggﬁ%i%? ed to fresh unconditioned medi um and

resu.@psgg BBl bR Beditth boHtEBs diler tgaitindgstogher than EGF that
“profTferative ability when conpared to fresh nmedium -

pron¥id BRMnob Ao Bteemtioat h. Cel I's cultured in fresh nedium
- containing the conditioned mediumfiltrate exhibits. .

i ncreased  pEmhinpdr @t Eifect ahCpndifjongg Mediygpop o
“cul tures. Cell Migration on a Fibirin Subsirate.

C

,[60 128] Cell nﬁgratioﬁ assays were petformed using a method for evaluaﬁng
keratinocytes migration of Ronfa:rd, V. and Barrandon, Y. as disclosed in International PCT =
Application Number WO §7/25617, the methods of _which are incorporeied herein by

reference. A fibrin gel subsirate was :ﬁrepared on the bottoms of €ach dish according to the

method.
[060129] To the top of the fibrin subsirate, 1 x 10 keratinocytes were plated i 50%
DMEM + 10% fetal calf serum/50% tastkmediumj Test med_ia tested were: contirol medium

without EGE, control medium contasining BGF, and condiﬁo;lad medium. The culiures were

incufaated at 37°C for 20-24 hours; fixed, and the migrating cells were comted along with the
helical turns macie by the cells as they migrated inio the fibrin gel substrate. Cell migration
data are presented in Figures 4 and 5. Figure 4 shows the number of adherent cells, both

immobile cells and mobile cells that migrate in 2 helical pattern on the fibrin substrate.
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Exampl e 10: The Effect of Conditioned Medi um (ACM on
human Ker ati noeyte M gration iis 1 ndependent of the
EG-- Reeept or Pat hway. [00137] To test whether the

m gration effect caused-by conditi oned nmedi um on
keratinocyte cultures is due to EGF, the follow ng
experinment was conducted_ Mi ntenance nmedi um from
Exanpl e 1 was col | ected and used .i ndividual | y because
fresh mai ntenance nmedi um does not initially contain
EGF. Human keratinocytes were gron to confluence in
100 nun pl ates and then ttypsinized to get a cel

suspenS|on The cells i ncubat.ed % hour a am
F%Pﬁﬁﬁ Qﬁiﬁﬂ$ﬁnﬁw%¥Pf%%aﬁgﬁFh PR he&br%%en%%f%ﬁ%R

(EVFHS L0 4he abs ANy s 8 frosh control
mmﬁgﬁ? |2|ﬁ§hdﬁ$ﬂ 8%9“§ﬁ%@tor antrbody (Upstate conte

g #25:s 201 dwid lacBr SRRE SR RLIpBI Of
) J1g o§é§%¥3%%€5§%04 c%??s%%% of nédlunl ThengQ

mcﬁ@dyls%] SHRIE (Rt Bk &Qmﬂiﬁbnb@ﬁecﬁmbf(kﬂkﬁ el bcnaitig paRih Bestsed
. for their ability to mgrate as pieviously described

i n. Exanpl e GExddaplendiCteli neiifera@8) e OPth@oGielist i oned
~nmediums (ACM were tested in presence or .in_absence
[00610] EGF CdDpiiferatioy assayy dorepdaihatia! esiis. sReotls Fysws Gefls, and dermal
Figure 10 are representative of three e rinents.
' ﬁbrf@%mwoa@%%g thegaphqdsdesHG i ewf %3?%6“

“Cogglr at ?ﬁ?ﬂé‘yvtme%?rgﬁ%g”cg#’”e r Jg{lgor e fﬁcté)rr s t%n}%% "
Prof} Sﬁg@ o el L9 ¢kt %%%e%f;oﬁ% Wﬁg@%‘?ﬁfﬁeﬁﬁgg 54‘,:9@'9;
a 4'1049{3‘2913%“‘».%99:@5%%%@ Rfh&elorid AEM SuUBEeSEL. NG t hat

I’'S not responsible for the effects of the

rooendi t i eaeteRR dbREvhdRRered a6 bilitRAplaRizekeh fenf @tired
t hat ACM produce one or nore factors other than EGF
dﬂm&mmn@weﬁmbymﬂmduﬁemﬁﬁﬁaﬁmmdmy@esmﬁbﬂnmgwa#@negﬁm&mmkmn
needed for in vivo skin treatnent
Data for endothelial cell proliferation are presented in Figore 6.

| [00132} . The pmhfm‘atton actrwty of smooth musclc cclls zmd dermal ﬁbroblastq :
(separately) were tested in the followmg media cond1t10ns | w
A. 100% mmconditioned mamtcnancc medium. |
| B, 100% uncondmoncd maintenance mediom + IDng/ml EGE.
VC. 90% umnconditioned mainicnance medium /10% conditioned maintonance mcdlum
ft‘ém culturcd skin constructs between 10 and 12 days PAL.
D. 50% unconditioned maintenance medium/50% cpq_diﬁoned maintenance medium
fmm cultured skin oonstrué’cs between 10 and 12 days PAY.
E. 100% conditioned maintenance medium from cultured skin constructs between 10 and
12 days PAT.. 7 4 |
(001333 Results from the smooth musblé proliferation assay are présented in Figure 7,

and thoge fom the dermal fibroblast proliferation assay aTe presented in Figure 8. Forthess
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- Exanpl e 11: Preparation of a Wt Care Conposition
Contai ni ng Cul tured Skin Agents .and Treat nent of
Patients After Skin Resurfacing [00139] A topica
formul ati on containing cultured skin agents from
Exanpl e 1 was devel oped as a skin care product to
enhance patient recovery by nmanagi ng the degree of
redness and di sconfort follow ng | aser resurfacing.
The topical fornulation was tested and frond to
‘conprise at |least the thllow ng conponents: FG--1
(fibroblast growh factor), IL-lot (interleukin),
IL-6 (interleukin), IL-8 (interleukin), 11-11

two{ dell Exped @k, n)ndith@sd meqmz@tﬁromwtétﬁ oA g POITRE siplstep ool

TG:fSS(trmmfonnn gr.ow h Qr G%E
profifgrationitdeyph @omemfeﬁﬁ déﬁf‘%ﬁv? r‘”ﬁ%?ﬁ%ﬁ‘% RgoRE iy cnltures
00140] Under aseptic co on conc oot tha e
i eher SRPEHENL o R PPgepe AN gg ot Gt cpured
skln careé@ﬁse gcanﬁw&Lﬂg% gi ﬁgggwgaﬂ§g &ﬁtdﬁm@oncdl

ulose chl ori.de, sodi um
Oﬁgegate trllaydrate gIaC|aI acetic acid, methyl
para%en ‘propyl paraben with mcresol as preservatives
and 14ysi ne hydrochl ogifhgies BLISRabi | i zer to forma
‘test product [00141] The potenti.al of the test skin
[gopmg)d UCt CHekinbdih @ualitasietiie, wotwidivest whizel neagi thegptton pad
after laser resurfacing was evaluated in ten. healt Y

| usedibjirtifb§ the Fhiars taltingiikts the sdimidemBTrRErfart FIegAPERe

study conducted at three clinical : ers lLocated.in.
- fron fhe cWiireddkinSioastEact WS HIREPIAG IS I?Le‘% 3%‘*0*“? e

d | rf
ﬁbr%@%%’esﬁ%@fa?%éém%? T R SO Rp Al ﬁéﬁ’.“%’é’%@ i

300 | |
facigy %E’S”ﬁé%g?‘f‘)eﬁggr?%a? I'F sm a;;;lé:?ci'ﬂl ach T ece%v%%éﬁm
h
o Rl LR PO LN
t th .
IkmgF%ﬂgD%m&§ qagagﬁgagen s in the carrier) or ca;;gﬁr

ost-operatively. Therefore
[ﬁm"é% ] eCtR§

05 A8erldS 18O 6H Biaf b sodDkimioighs bITEGF
st 4 s a?ter the laser resurfacing, both sides

pres@ﬂi LB ﬁleﬂ\ﬁfcondlﬁoncd medivm while oondmcmed medium also contams KGF,

. bEGF, and mcreased levels of TGFo over that of conirol indicating that the cells of the 7
culiured skm construct are producing these cytokines and deposmng them to the medium as
itis condiﬁoned. The cotton pads from which conditioned medium is obtained by
compressing the medium from it he-ve even higher concentrations of bFGF and KGF and
nearly the same amount of TGFOL, The rcsu.lte also show that the ccll extract obtained from
the cultured skin construct cdntains high levels of all three compoenenis over the control
medium and rccmphasfzee the use oflcuiiurcd skin constructs for Sﬁmu! ation of wound.

. healing processes. :

Example 9: Purification/Coxcentration

[00136] Conditioned media from Example 1 is filtered using ulrafiltration cell filters



eyelid were covered with Fl exzan Topi cal Wund
Dressing (Dow B. Hickam  Inc., Sugar Land, DC) after
application of test product or control to the .
respective assigned sites. Thereafter, the subjects
re-applied test product or control ‘until Study Day 14
and were followed until Study Day 90. [ 00142] The
follow ng clinical assessnments were eval uated at
Study Days 2, 4, 10, 14, 30 and 90: redness, edema
epitlaelialization, patient disconfort, patient
- satisfaction and overall cosnetic result The primary
ef fi cacy endpoi nt was the degree of eryth at. the
to refrpeakage molesiliroright kempenenls ary %ﬁ\éﬁgﬁlahllm
degree of edema ithelializatio :
perteiigg BT AmED pgzq"mga%l g %ﬁﬁ%@%ﬂ?ﬁﬂmuggﬁﬁﬁm

result Determn |on f h ndiHEa tndadam i
R e e S

placSIRALLSE ﬁ‘am%er%;&?%%ﬁﬂ&%fhﬁaﬁmﬁanrm IR fofded fabighribs

resurfacing revi ewed the photographs in a

a%l:ﬂ . -%Mcalﬁ%%séke& B8osRREl. Lﬁieﬁmdﬂionédm@tmdgtentaic

ema was eval uated on a four-point scale:

'mtgmg is a2 tMibsel nb)itMaekbmadien agdddédtp éﬁgfénocs*efceleyeméesf

assessed by clinical observation and subject qg -
%{g éultursd

its plofAS} Altlity pakd entsraip Srihaneien TR B EITHS
erythema and edena and varylng anougﬁ§ af Cr%ft'ﬁ@mmm

' in fgshencdiaysofteiving hawpoilfigerd PEEH

~_post - operatlve day 10, the nean c- rythcraa score (by
amhbﬂﬁﬁﬁgﬁﬁﬁﬁ?Emﬁssessnent) was | ess for the test

prodye ol 0R QlovPR AR kil
R L st

YEG P thwayi Sit
cunulatl score was 1.85 for the test-

[001%0‘1“03.- ﬁ&?@ﬁ&ﬂje éjﬁl af6 cduBedliy Pbndiifsnet fredicortr of

eat ed si de. subjects returned to a baseline

_ kera SHBRL id3he B@EGPQ@.@ e tokwineg: eBpgn:@@t waglpphdnctefli dlaintenance
difference was not statistically nlflcant usi-ng a
ﬁ‘ﬁ@r“%ﬁ’f‘

medRAed Beghle 1 et colibertd atd used m@mﬁpf%f cau%
limtation of the smallsanple size wll efu“Pg be .

medipwaioesomm infiially wmﬁ@%tw%eﬁg?%&e%?ﬁéﬁ“i Uct

: fornulatlons refined protocol and "
e

at mﬁt{% :tl%‘i‘gﬁ"f‘%g% f‘rﬁ’gl i omFI b p?%ﬂr%g c%%i?ﬂiflgdéﬁg#d &EEEE%I ‘ﬂéwi”?
{GS or AEMI) of 1 neutralizing anti-EGF receptor antibody (Upstate Biotechnology, catalog
#05-101) ata conceﬁtaﬁen of 10 pgof antibody/10" cells/mi of medium. Then, cells were

| plated on the fibrin substrate and tested for their ability to migrate as previously described il

Example 6. Unconditioned (GS) or Conditioned mediurns (ACM) were tested in presence or

in absence efEGF (10 ngfiI). The resulis of the shown in Figure 10 are represantative of -

three expenments

[00138] The present results show that cultured human kera.tmocytes produce one or

more factors tbat stimulate migration of cultured human, this effect was comp arable to that of

EGF I—Iawcver the addition of EGF antiboches which blo ckcd the effect of EGF, did not
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concentrated using filtration nethods [00145] The
conditioned nedia was first filtered through a
m c-roporo-us nenbrane to renove any | arge ,
particul ates, such as cells and cell debris. The
renoval of | arge conponents from conditioned nedi a
makes downstream filtration nore efficient_ [00146] A
tangential flow filtration systemused to concentrate
. the collected conditioned nedia was a cl osed | oop
system conprising a feed tank, an outlet of which was
connected in series with a peristaltic feed punp,
which in turn was connected in series to a filtration
abolishdhuel EFecAFLAM isrpebaing thatlBGF isehrseroadblp fpr disrsieds ¢ihs
val ve, which was connected in series. to the inlet of

condifieofl ewdinmaifeesoTrelts eBRR2E RS FI°5 52 TOREG Fape o 7o
ti feed t [ ntain. syst . i ta
S S ORBUE ST TSk BUPRERT T RUSe. COMBoreh & e

. via medical grade tubing. Pressure valves were
- skin %ﬁ?ﬁ?ed in-line located on ei-ther side of the

Ray § OB -of LRG| ¢d e Rkl RGP duaing @ s ariSian
#%ﬁtﬁeélgg%ﬁ%él ag,ﬁtﬁé}gfuﬂembﬂmemstﬁ?& BeinfRestufadigon | oop.
~On the opposite side-of the filter, a second outl et

1001380V eda fdgidal Rbvaolkii@nachbRin e loogeesy domdppmple 1 was
[00147] St or age vessel s contrini-ng conditioned nedia

. develiBd EERENE thrf potuct of mhyee attdt wEQEEPY TEAsgBt dosre Pt

- and decanted or punped fromthe_ storage container
rednpgytzad thseonifos dolioatike lofer remetacingt The Psﬁggvﬁ“gwﬂ H?c‘%éﬁdﬁé‘d

- feed. tank had a sufficient vol of_. condi t] or
founghgipermrive a&%ﬁ&é@w&%@%@%ﬁéﬁﬁ@mﬁ@%%‘%ﬁ‘gﬁ 0, IL-
circylating,. the media, i t %ggﬁ&hﬂbl on
to @Wé‘?‘gﬁ?%f tﬁ:’g (M?@%%¢m%e%%ggl red pr e’sTDsGuP?i%e1 °
Sgrves t« 3R &Eﬂ]ﬂgﬁo W8 Bl Bvsgigtdigocyte
ﬁmﬁ%ﬁ%?ﬁﬁé%F%%%E§L?F?ﬁ%é?%ﬂgide i'le sarr}ticulates-angt

 0m &&g@gﬁﬁyghﬁgﬁﬁgqgmﬁgre too large to pass through

t he ‘menbrane pores were retained on the upstream

[0o1801de, SURRE a@be@nbYiotd) eonbamgomitaubiired dkgvaeering APHysy were
. remained in circulation w thout build up at_the .
 addedltis § aeiekin cafe badee(carspdy pepgisting of sodium carboxymethyleellulose, sodium

chloride, sodium acetate trihydrate, glacial acetic acid, méﬂijrl paraben, propylparabeﬁ with

- m-cresol as presérvaﬁves and l—Iysiné hydrochloride as a stabilizer to fofm a test pfodm‘zt
[00141 ] The potentizl of the test skin product to gmﬁove cosmetic outcormes when
applied afier laser resﬁﬁdng was evaluated m ten healfhy squ ects. | The stndy was 2 double
blind multi-center study conducted at three clini_cai centefs located in the Uﬁted States. At
baseline, all ten subjects received laser resurfacing with 2 Coherent mapulse 5000C CO,
laser utilizing a hexagqn.a-i: spot size 2, density 6, power 300 millijoules, single pass with
wiping after tl:ne first Iayef. Each received treatment on both side:s-of the face on the lower
eyelids. Each side was randon;ly assigned to receive either test product (skin care agcﬁts in
the carrier) or carrier alone for 14 days post-operatively. Therefore, each subject served as

his/her own control. During the first 4 days after the laserresurfacing, both sides of the Jower
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[00148] The -punp was |eft on to conduct circul ation of
condi ti oned nedia through the filtration circuit.
During each pass of nedia over the surface of the
menbrane, the applied pressure forced a portion of
the fluid through the nenbrane and into the filtrate
stream thus increasing the concentration of

nol ecul ar wei ght conponents of the nediumthat were
too large to pass through the nenbrane. After the
condi ti oned nedi a had reached a concentration of
about 20X, that is, about tmenty times the

concentration of the unfil tered %éé %Etlo d Sugar
eyetidatira nyveted avith it =etaonicat W@mepfessu:[ fﬂ%] é( o 5
tangential flow filtration e
B mElioHaRE 5 PN o BREOLS T aaPe psfathid.

concentrated con ane | Dav 19 addVeere
Thereaey: P& RIGE 7t P %Fé . tpa?%ugﬁ&s%tﬁg%mﬁgﬁg% le-filtered

fHwatertl g, to dilute the water-soluble salts and
 follgwad FRtIRS QP ar “wei ght conponents in the conditioned

[00 I%?' a. mefo WaScal bsfi8dediwte cedliatdl st 8edf Daisd., 4, 10, 14,
ough the systemto reconcentrate the conditioned

30 5B 0h-aukkls, Sehh, cpitbatiaRgtion, watier dsainimadet sasishjp e
the | arge nol ecul ar wei ght conponents inth

mdwmmwwmm&mmmmMHMﬁmm@@%%@%;§%ﬁ“¥ﬁﬁﬁ%@%ﬁ

portion including the solublllzed salts
treatohmbsiigh THesedopfiars codpaint Bpsiks A 6%66 ety F@%‘S‘i&%‘m’ spogect

after the caonditioned dla ach i eont
discemfarie it gt BHRGIO™ BOT 'cfksm% Ao eg nftion of e troatmen

t t h t f f erience in [+
wasd%c]g‘,g:? Py 1‘6\% g@:ofﬁgﬁx rsid) or? A idi4H ‘)njl.’nt &ﬁ&gse(énd kxp th

fie punap was turned off The

ot PSS e e
the Sﬁgﬂh&ﬁ ongd th'ﬂyﬁ@ﬁDﬁﬁkﬁﬁh&ated on a four-point scale: (1) Noe, @
Mild, (3) Moderate, (4) Iutense_ Safety was assessed by clinical observation and subgc@
[00143] Allpaﬁeﬁfs experienced ;:ﬁederatcto severe erythema and edema and varying
| ambunts of crusting in the days following laser rcsu‘rfacmg By post—operaﬁve day 10, the
mean crythoma score (by photograpmc asscssmcn’c) was 105.; for ﬂlc‘tcst product side
compared with control, and remained so for the duration of the study. The mean six visit
cumnlative crythema seoec was 1.85 for the tost product treated side compared to 1.91 for the
conﬁ_ol treated side. All subjects refurned to a base]j_ne assessment by post-operative Day 90.
While this difference was not staﬁéﬁca.lly’ significant using a one-sided t-test statistical '
analysm, the inherent limitation of the small sample size wﬂl hopefully bz overcome by
future stmdies using other test product formulations, reﬁned protocol and larger sampie size.

Example 12: Concentration and De-Salting Using Tangential Flow Filtration

[00144] Collected conditioned media from the skin cultures of Example 1 were
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- the filiration loop. On fhe

Exanpl e 12: [00150] Preparation and Testing of a Skin
Care Conposition Containing Cultured Skin Agents and
a Perneation Enhancer. on Photoaged Skin To determ ne
the feasibility of a test fornulation conprising
cultured skin agents to inpiove the appearance of
phot oaged skin, a single center, double-blind,
controlled, pilot study was conducted with 10 study
subj ects, 35 years or older, otherwi se healthy, wth
si gns of photoagi ng. Photoaging for this study neans
phot o- damaged skin on ai ns ‘and hands with an over al
i nt egrated assessnment of photoaging of 2 or nore (see
conceA-hAGRAY rRGabepedds.DOt h contral ateral hands and arns

[ 00151] A test formul ation conpr|3|ng cul tured skin
[00148 €Nt STHeSofdiontd atedd woy fisstiEliarmd EEHER TR ’:&?}151‘%1?

skin agents (20@6v v) to a rler)
o oms kg oa ot SHPOHERS LAk 3% mevailgé%e

products with a penetrat on enh RS 8hcie
GNMPWWﬁﬁéﬁm@ﬁFgmﬁﬁd # |on |nclude Purlfled

- Wat er, Pol y er ) eth qogﬁﬁﬂQ&ﬂEE§QMnéaﬁa |
[001463 y ¢ o] A taBE %"-I Vﬁﬁ%ﬁa e apry?eCi Et her, PEG 5 G yceryl

Stearate [ LAl aﬁkﬁmakdadmmﬁhEWEMGW@
GQMh%%?€ cgﬁa%8§%igﬁﬁé%& non Q% Acryl at es/ C10- 30

GV RALR -G 8% FRAl M eFhichi Ee copheTophmedss frpgedes fo a
mmegh%%%sxyet G Bennyl Al cohol , Di sodi-um EDT. A

ﬁlﬁ:atigg chotrn: Rhtalna hele wak astegedio B@hes 10 a valve, which was conmcted in

sencs to the inlet of the feed tank. The' i"eed tank aisa allowed for contmunus feed to

maintain systcm volutne as filirate was rmavcd Ccmnectlons between these components

was via a medical grade tubing. Pressurc valves were connectf:d in-line locaied on either side

of the ﬁltratmn module T_he ﬁltrahon module compnsad an mlet and an ouﬂct in lme wﬁh

opposfce side of the ﬁlter a se:cond outlet rcmovcd ﬁltratc from the
cIosad loop qystf:m, _ , 7 7 | |

[00147] S’soragc vcssels contammg conditioned media was ramoved from rcfngeratsd
| storage (ai about 4°C) and decanted or pumped ﬁom the storage containers into the foed tank
of the filtration systcm_ Once the feed tank had a suﬁclcnt Volumc of condmoncd media the
punip was turned on. When 'thc mcdaa was cnculaimg, the media is pumped tangcnhally :
along the surface of the mcnibranc. Axn applicd prossure serves to foreo & portion of the
| media through the membrane to the iil&afc side while particolates and macromolecules that
| were too large to pass through the membrane pores were reta:in_efi on the upstream side, swept
along bs; the tangential flow, and thus remained in circulation without build up at the surface -
: of the membrane.
[00148] _ The pump was left on to conduct c:rxculatlon of conditioned media through the

filtrétion circuit. During each pass of media over the surface of the membrane, the applied
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[00152]) This is a double blind, controlled, pilot
study of test product vs. control (carrier only as
pl acebo). Each subject will have an internal contro
(contralateral linb) and a historical contro
(baseline). The effect of test product will be
cotnpared to the baseline pre- treatnent eval uations
of the test area from each study subject as well as
to their contralateral linb. Ten study subjects wth
. signs of photoaging, as determ ned by evidence of
pi gnent ati on, vascul ar changes, atrophy, and laxity = -
of skin, assessnent on a sem -quantitative scorecard,

* preswirt forded a@nttien efthé fitid trpreshdha migrmbrprend figiihe Elipjcstpan, thus
wi || be askedi o discontinue the use of all.topical .
increagien the coepenttation plrmelpmiir weighbeommePe g RiddREHFFIoTE 8°

the study. Standard 4-6 ram skj.n bi opsie ' be
largie ppesthraesbdbe Barrin ST &%T‘?éﬁopnrce%egé %?dlsrf% % reated
and confrol, sites .of_thei . and. Heded
cm“@@???Po%ﬁaﬁgéko A ﬁbggﬁﬁé %ugjﬁ%t mﬁl%m%g%gﬁgg%?ed
oWt R L J8-GQnRkal ni ng tubes of test
(LK%?%gﬁéxﬁgﬁg%gg@kfggg§agnd "%ight“, random y assigned
(001481 N9 |@RelrSenihiidw flktioniygibin alsapplvided a bstrhad tmesesfor the
in each Treatnment Package, and keep records to
remd QTR0 o GBndettiRed dontitiatedpoedid @oiparentr da thedprd tank of the
Package contains test product and which contains the
Fliracian £ysetn, ally-Alifice wesdwaswddpd fectiusdhawritriofble silisgad large
study subject or investigator until study cOni.pletion
molegpler vieigh compangs & thp mt@%ﬁor%mﬁh@h'{“ﬁé?mwg?v“f PR g"nd
~ wll serve.as the treatnent or control. i -
| crodm{hud rouh SxuD TPy e paoRta SRl romoving
~__be i ntai and the | j hed = s h Bk Biedia
 oror e WS B i SRS e s RSB ot
sequent ial | - @inb @k sbRbAiRe ssitsilysed Siaigdy the
rmzng’gﬁ%%gﬁ{ﬁhﬁh%%gﬁ%ﬁ%%%g%ﬁ% th sufficient ‘gﬁ‘ant ities
fitterQha HRSLAdAQ GiGle. 20dinC aftdritey copdidannd pptiatedmychbde use
: t hroughout the course of the study. Study subjects
concWitiatiod6f asktedx] thatdg pbyut thentt Bwes e ouhgeiragend! theamiliered -
carrier creamto the forearns, wist, and back of the-
(1) amiiors e divalah prip was Wirrdd ofie ThsresBiRes § drregsed gl od
~of 14 weeks Study subjects will be told, to use.a .
conopttionsipdbe raRaraREhS CORPSER SHIFT RLHR P RRTSRET G fuedis
- [00153] The study subject treatnent sites -will be
. CoMiat ed before treatnment on Day -- 14, Day 0, Week
: 4 ek Saraieek o hd ME8n Ehre AbmEasdbn\Codldin®a Cltared
H ALEE 0O -
Em'g’?lﬁx? %‘ﬁﬁ:@% e;‘ﬂtf}ila%gl&g%ﬁ%ﬁ cB¥ o gﬁ:t@g@@@gﬁance of
fine win S, coarse wi nldes, nottled -
[00140{Pem auRBLAlihOMe d8Bilitgbfesst foiiubich eonaprising cultured skin
&pi gnentation, tactile roughness, telangiectasi as,
agent® bAisdpBSIe The peariick ofshoamgeldim kisinglstcegrradaable-blind, controlled,
assessnent. Each of these paraneters will be graded .
pilot gndyaw&-qpodunted 56dl 1. sh@y obkikcty, 38 yorrs el _Ctlfésfntqtbéa»arﬁgﬁelt% A
al so be perforned at each visit, conpari

! : , .the study
signs ofibicdenging. Pbeiersiie: HRiY Fedatees PhydEreEn gﬂﬂe%paﬁa% %ffddon

on ,a 7-point scale Additi | ly,. nani nvasiyve
hand s g NIRRT S5ESFSPI D PRREEHDE THe FRear st <79
ssess the treatnment and control sites. These include
- onbo %Fﬁﬁ?ﬁﬁﬁgufﬂ ‘?Ea " cross-polarization, -
[ooﬁgy ravi,ql et s %&Jng&&ﬁ%ymﬂtéc@g M B QARES Hrmulated by adding
ectroscopy and cutonmetry are non-invasive
neasurenents that involve a probe played agai nst the
skin at the treated site. Fuorescence excitation
spectroscopy utilizes a light source and a
photormul tiplicr to detect changes in endogenous
fl uorescence of chronophorcs such as col |l agen,
clastin, and markers of cellular proliferation.
Cutonetry neasures the elasticity of the skin through



procedures. [00154] Al t hough the foregoing invention

has been described in sone detail by way of

illustration and-exanple for purposes of clarity and

understanding; it will be obvious to one of skill in

the art that certain changes and nodifications nay be

practiced within the scope of the appended clains WE

CLAIM 1. A conposition for use as a pharnaceutica

preparation or as a skin care product conprising:

(a) a carrier base; -(b) a conditioned cell nedium

contai ning one or nore cul tured skin agents

synt hesi zed and secreted, from cul tured keratlnocytes
concBNGicl bDEADI RS bSmtAns v-00)  dinidd eerespeR ERpssing of

- penetration enhancer. -
Gomponents widely used in cosmetic products with

Polyglycerylmethacrylate (AND) Propylene

a penetration enhancer. Base ingredients

of the test formm‘_ation inclnde: ?uﬁﬁed Water,

Glycoi Petml.ahmx, Diccaprylyl Bther, PEG-5 Glyceryl Stearate, Glycerin, Dimethicone

- (AND) Dlmethlconol Cetyl A}Jsohol, Sweet Almond Oil, Ac:tyla:tcs/ C10-30 Alkly Acrylate

Cmsspolymer,’ Tocopheryl Acetate, Phenoxyethanol, Bcnzyl Alcohol Disodium. EDTA_,

Sodium Hydmmde Lactic Acid.
[00152] . " This is & double blind, controlled, pilot study of tes’s produci: vs. control

tcarﬁer only as pl acebo) Each sub_]ect will have an mte'ma] contro’i (contralateral limb} and 2

}nstoncal contro] (baseling). The effect of test product will be compared fo the baseline pre-

. treatment e:valuaﬁons of the test arsa from each study subject as wcll as to their contra]atcra]

limb. Ten study subjects with signs of phcrtoagmg, a8 d.eﬁ&rrmncd by evidence of

pignientaﬁon, vascular changes, atrophy, and laxity of ';]ﬂn, assessment on & semi-

- quam:ltahve scorcoard, will be cntcred mto the study The study subJ ects will be askcd%o

.dlsconﬁnuc the use of all top:.cal agents to thc tcatmcnt sites for two week.s prior t0 the s‘mdy

Standard 4-6 mm skin biopsies will be performed at bassline from the prc—1dent1ﬁ®d treated

and control sitcs of ﬂ:l.ClI.' arms, and at the ‘Week 12 visit. On Day 0 cach study subject will be

supplicd with a treatment package conta;mng tubes of test crcams labeled “Loft” and “Right”,

randomly assigned using labols “Left” or “Right” applicd to the tubes cach Trcatmoent

Package, and keep recoras to docurpent which tube in that particular Treatment Package

contains test product and which contains the carrier only. The code will not be known to
gither study sﬁbj ect or imvestigator until study completion and data analysis. Either the right
or left arm/haﬁd will serve as the treatment or control . each subjsci. A sequential list of

“Treatment Packages will be maintained, and the investigator will assign the Treatment

Packages to each new study subject sequentialiy as they are enrolled in the study. Study



2. The conposition of claiml further conprising (d)
an antioxidant. 3. The conposition of claim1, wherein
t he Keratinocytes and fibroblasts are a co-culture
in a bilayer configuration that resenbles the native
configuration of skin The conposition of claim 3,
wherein the co-culture conprises fibroblasts in a
contracted collagen lattice and keratinocytes

di sposed thereon. 5. The conpositi.on of claim 3,
wherein t-he co-culture conprises fibroblasts in an
endogenously produced matri x and kerati nocytes

di sposed thereon. The conposition of claim 3,

wher.ein th GOPREL S@Sst ol Bldaatrir dpera(placebo)
Sﬂﬂ%ﬁﬁﬂgé s%%%wgﬁg%%ﬂigﬁatlnocytesﬁdlsposed t her eon.

for ud mroﬁguo‘a%? 05ictd OnOfiuds! aithayGubjabtewsl by ashve tomplygls tost
2l onprises giycosaninoglycans 8. The conposition

orod@l afd 8 Brder SARET Bithe tohermBowast] tadibeckedriiagisgwics daly, and

f fibroblasts on a o o eud
will be followed for a period of 14 weeks. Study subjects will be ’fold tounse 2 s0ap

moisturizer daily on freatment areas.
{0615 3] The study subject treatment sites will be evaluated before treatment on Day ™

14, Day 0, Week 4, Week 8, Week 12, and Week 14. At each visit each study subject will be

essed for the appearancc of ine wnnkles COATSE wmkles, mottled hyperpigmentation,

lentigines, irregular depi gmentation, tactile roughncss tel&nglectamas, elastosis, as well as an

a%eraﬂ iﬁtegratcd assessment. Each of these parameters wﬂl_bp graded on a é-point scale.

Global Tesponse 1o treatment wﬂl also be pchonncd ait each visit, comparing the study .

subject’s condition with that ai bascline, exprec;smn on a 7-point ‘;cals Adémonaﬂy, TOn-

invasive measurements will be performed by the investigator fo assess ﬁlc treatment and

control ‘;lte‘“i Thcsc mclude photographs (d.‘l.gltﬂ.[, cro‘;q-poianzation, nli:awoist)
spccimscopy, and cutomeiry Spectroscopy and cutomctry are non—mvaswc measuremcnts

that involve a probe planed apainst the skm at the treated site. Fluorescence cxc1tat10n

spcctrosccpy utilizes a light sowrce and & photomuiﬁphcr to deteot changcs in endogenous

fluorcscence of chromophorcs such as collagen, ciasim, and markers of ccllnlar proliferation.

-Cutometiry measurcs tho olasﬁcxty of thc skin through suction gencrated at the end of & small

) jprobe.” Study sub_]e.cts will also be evaluated for the presence oi pore size and photoaged

related lesions (ie., actinic keratoses), and the investigator will note in the chart if these

les1ons are pressnt a:ad if they are changed by the study cream. At Week 14, study subjects

will complete a questionnaire to assess the cosmetic appearance of their skin compared with

their condition at baseline and to assess their opinion about the study crearn. At each visit

study subjects will be asked if ﬁiey have experieﬂced any adverse evenis which may have
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mesh nmenber and kerati nocytes di sposed thereon. The

conposition of claim1l1, wherein the penetration

enhancer is selected fromthe group consisting of: a

cheni cal penetration enhancer, an active penetration

enhancer, or a follicular penetration enhancer. 10. A

met hod for producing a preparation containing a

condi tioned cell medium containing one or nore

cul tured skin agents produced by cultured skin cells,

conprising. (a) culturing skin cells in a nutrient

containing nediumto grow the skin cells and i nducing

skin cells to synthesize and secrete one or nore
derfbhlaiReleSlhiina0RNY ShidiOintitt: mmpiiting, o (e)=tseparal i ng

t condi ti oned nmedi um contai ni ng one or nore
pnfg%ggred skin agﬁnts fromthe cultured skin cells;

c) increasing the concentration of the cultured

[o0RgaNt s Ahhdugh the domizeirpiveeiier s og{ped i some BBy of

illustration and exarmple for pusposes of clarity and understanding, # will be obvious to one |

of skdll in the art that certain changes and modifications may be practlcéd within the scopeﬁof -

the appended claims.
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(d) reducing the salt concentration in the

condi ti oned medium and, (e) producing a preparation
conpri sing the conditioned nedi um contai ni ng one or
nore cul tured skin agents and further conprising a
silicone-based penetration enhancer. 11. The net hod of

cWEIGhAIDL: wherein the skin cells are keratinocytes
and fibroblasts co-cultured in a bilayer
configuration that resenbles the native configuration

qf  skigcompeditioh¥er HRLRAbhefmabaridal %répmﬁmﬂf &R alsk® care
bi | ayer configuration conprises fibroblasts in a :

cont r aededt wolphisgwn | attice and keratinocytes
di spo 13. The nethod of claim 11, wherein

f%d th.ergon._
t he bi¥ ay8FHCHHTT  gurati on conprises fibroblasts in an
endogenously produced nmatri x and keratinocytes ‘

di spoggd chh&HSAY cell medium containing one or more cultured skin agents
synthesized and secreted, from cultured keratinocyies and fibroblasts; and,

(c) a silicone-based penetration enhaﬁc_er. :
2. The composition of claim 1 further comprising (d) an antioxidant.

3. The composition of claim 1, wherein the keraﬁnocy‘tes and fibroblasts are a

co-culture in a bilayer configuration that résembles the native configuration of
4. The composiﬁon_ of claim 3, wherein the co-culture comprises fibroblasts in a

contracted collagen latfice and keratinocytes disposed thereon.

5. " The composition of claim 3, wherein the co-culture comprises fibroblasts in an

eﬁdogenously produced matrix and keratinocytes disposed thereon.

6.  The composition of claim 3, whetein the co-culture _compﬁses fibroblasts ina

collagen sponge and keratinocytes disposed thereon.

7. The composition of claim 6, wherein the sponge also comprises
giyc'osénﬁnoglycans.
8. The composition of claim ‘3,7Wherein the to-culture comprises fibroblasts on a



14. The method of claim 11, wherein the bilayer
configuration conprises fibroblasts in a collagen
sponge and keratinocytes di sposed thereon. 15. The
‘met hod of- cl aim 10, wherein the concentration of the
cul tured skin agents are increased between 5 and 30
times. 16. The nethod of claim 10, wherein steps (c)

and (d) are perfornmed using.ta i fl ow
f||trﬁ$ﬂﬁﬁﬂn‘?3n$%%mH%Wﬁ3ﬁq%%m%%§£%$ , wherein step
(c) is performed using tangential flow filtration.

t hod,.of ed
%er fo %H%I@gﬁlﬁén {)g !rzllgfélq;l 19 el}éﬁlgf\}v@béheﬁﬁtﬁﬁl drfindes s selecte

from the group consisting of: a chemical penetration enhancer, an actwe

- penetration enhancer, or a follicular penetration enbancer. -

10. A method for producing a preparatibn containing a conditioned cell medium

containing one Or MOTE cultured skin agents produced by cultured skin cells,
comprising . - -

(a) cultunng skm cells in a nutrient containing medium fo grow the skin cells

and inducing skin cells to synthesize and secrete one or more cultured skin

agents into the medium;

(b) separating the conditioned medium containing one or more cultured skin

agents from the cultured skin cells;

(-c)rincreasing the concentration of the cultured skin agents in the conditioned

cell medium;
(d) reducing the salt concentration in the conditioned medium; and, :

o (e) producing a preparation comprising the conditioned medium containing |
one or more cultured skin agents and further comprising a silicone-based
* penetration enhancer.

11.  The method of claim 10, wherein the skin cells are keratinocytes and
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filtration. 19. The method of claim 10, wherein
conditioned cell nedia is pre-filtered to renove -
cells and cell debris before concentration. 20. Use
of a conposition of ' claim1 in the preparation of a
medi canment for increasing cell proliferation and
decreasi ng cell senescence, wherein said nedi canent

is tob l'i ed topj.cally. : Do ;
o ai niRonBraroI AR R et pid G ARROSI: A R native

enhan ﬁEqJ elgcked fromthe group consisting-of:
cycl orgret ”%%ﬁ’e Oand di net hi cone copol yol. 22. The

conposition of claim1, wherein the cultured skin
agent Thareiedndehindtledhedosht bidayenerh iERIHBTR COBATISes

approxi mately neutral pH., 23.. The ¢ i L] ‘ .
R PbohhereRrore b oABHE AP PRIl a0 aSbosed thercon

conpri ses conponents that are free of undefined

i mal. organ .ok ti € i esirRrakion Bdhpeses
ggoup%E%ﬂ%ﬁggPﬁghgiﬁﬂégﬁéﬁ?ﬁ%%?ﬂ%@g[y extract, ﬁ@‘
- hypot hBloBsE €%k eAddgenplshcentiadedavatmaand kesstinogyas disposed
extract, and proteins and factors secreted by feeder
cel | sthegegn. The net hod of claim 10, wherein the
nutrient caontaining nmedi um conpri ses conponents t hat

e free of yndertined | 1SRN AffichitaBiSH Comprises
zéct r aiﬁ%mggﬂogc?? gwﬂgm“@%gggb%up%?o%si 1ng11|L ng of: pre
Ser UMb Ribladistifh Y-oBXidnapbngel i dbrutihanyics despobeslohereon.
pl acental extract, enbryonic extract, and proteins
and factors secreted by feeder cells., .
15.  The method of claim’ 10, wherein the concentration of the cultured skin agents

~are increased betWeen-S and 30 times. -

16. | The method of claim 10, wherein steps (c) and‘(d) ate performed using

tangential flow filtration.

17. The method of claim 10, wherein step (c) is péiformed using taﬁgentizil flow

" filtration.

.1 8 The method of claim 10, wherein step (d) is performed using tangential flow



19.

20'-

- 21,

23:

24.

filtration.

The method of claim 10, Whérein conditioned cell media is pre-filtered to

remove éells and cell debris before concentration.

Use of a composition of claim 1 in the preparati011 ofa medicament for

increasing cell proliferation and decreasing cell senescence, wherein said

medicament is to be applied topically.

The composition of claim 1, wherein the silicone-based penetration enhancer “

~ is selected from the group consisting of: cyclomethicone and dimethicone

copolyol.

22. . The composition of claim 1, wherein the cultured skin agents are concentrated,

desalted and exhibit an approximately neutral pH.

The composition of claim 1, wherein the conditioned cell medium comprises |
components that are free of undefined animial organ or tissue extracts selected
from the group consisting of: serum, pituitary extract, hypothalamic extract,

placental extract, embryonic extract, antl-'prot(;‘ins and factors secreted by

feeder cells.

The method of claim 10, wherein the nutrient containing medium comprises

‘components that are free of underfined animal organ or tissue extracts selected

. from the group consiéting of: serum, pituitary extract, hypothalami¢ extract, 7

placental extract, embryonic exfract, and proteins and factors secreted by

feeder cells.
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