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lipids, leading to the aging of the skin. Accordingly, there have been many studies on the

occurrence of the wrinkles, age spots or freckles, the loss of skin elasticity, the

30 pigmentation, and the dryness and cracking of skin.

A variety of cosmetic compositions have been developed in order to prevent or slow down
the problems of aging of the skin and skin wrinkles with the aim of improving wrinkles,
sagging and the reduction in elasticity of skin caused by sunlight. Japanese Patent Laid-
35 open Publication No. Hei 5-246838 discloses a method for improving wrinkles of skin by
the synthesis of collagen. It teaches that the activity of collagenase that decomposes
collagen to promote collagen metabolism might be reduced with aging, leading to the

increase of cross-link collagens and the increase of skin wrinkles.

40 Skin conditions:
Psoriasis is a skin condition resulting in red coloration of the skin and scaly patches and

peeling of skin at the spot. Psoriatic patches are sites of excess skin production due to



WO 2011/ 083500PCT/ 1S2011/ 050001 2 changes in cell devel opnent and rate of
cell division in the epiderms resulting fromaltered growh behavi our of
t hese celwe.20i1088®oknown that cells at the site of psoripatriis2opaesotipr oduce
cell signaling conpounds resulting in2inf|annatory response It has been

hypot hesi zed t hat or| asi ne re onse .t result in
P Mo et e PRt haTe R ahd sl oy Rlsbd U akERP R R b T Fhved Suoh as
i nf ect i ongrowkthabarouret Hesacells. 1aisfkopym gfat grils mathetsite of rsprigtisfretemmeaduemn of t he
epi derm SceII-Eh_:,ﬁﬁaﬁr@rcmn@&ifrﬂﬁ'eeshﬁln@l’nqaﬂﬂnynﬁ@@'ria@dnste@lta]aﬁBé@ﬂwy@dc)th@ﬁi’eai stent skin

condi ti on E&?Es‘?s S NGhLUAG | %MHg%%g(ﬁﬁQQtﬁag%%gH’ su|t %E%Spa tﬂﬁ"{ tGR0, ave one

or nore o £one rednes ching and
dryness, E?U@ﬂﬁﬁ@byFW&W@H@”mBWsteT#HgkdEWécklng, or even 00zing or

bl eeding. Dermatitis is often treated with corticosteroids. Because of the
ri sks asspghated with corticoids such as thinning of skin, steroids nust be
sparingly agglied onlggto control an episode of eczena. 1SVhen eczenma i S

severe anBZ808E HiBf™ PELYBAYY 87 Bf rf‘atl‘oé‘r%heoefp'qeﬂe'ét%ﬁ?rm PRTIREs uppr essant
drugs suchroadly eyniileescp@range aff rerggere skinesndiions.cihessadecludEhiewesslentpen t he i nmune

syst efg anﬁiac@@ﬂﬂ Irﬁnésoeﬁetéahnaeec&erm,mobélsftﬁegy b'rﬁ@re%lhé’s@ &i#&em For severe
| tohing, sedative RfRL il anl nes, can, Be, useg Bul. IBY, Cause droysl ness.
20Scar ti sévﬁ‘e”?)s "E¥t™ G dna%’m% & OIsEUeE f)Sf % terngf’zfyg%md

ext er nal | leedieds DaENAifis Skdften dfepted With chidisostrsaiFe deaduse pf Barigeragsasietafioundi ng.
Scar ti ssueh c&ticbedisact adhpumg 0OSKNE Gterdi@ s DEEpdrinaly shpiled®n@\te tordad/ or

around a , r cut, and can affect negatively the elasticity of
the skin gﬁ%%ﬁﬁ?@%@?ﬁeu c probl ens when visible on the skin and

i nconleni $hERECZERE SV 28¢ a9esn°5 &HRendAn OV e Retfdfseveenef f ect s on
appear ancenrantsepadssary daigebudnid eyddsponitdare isauetinsesrpeesonigdi Tigesé dampdnr aumat i ¢

experi encgg H%Hﬁlhe %t&“émcan%%@thfe%&temas bl?trcgn Kfe Q|Lj§¥#éc§s ' n regul ating
prol i ferakl on an

4:aent|a|t(__)no L{ gr@)ﬁ aremvg
restructu rr?avetrﬁg%nrﬁ GEPHY S HREBUEEIT ARt 178 WHhBAY FHR S?WBPeﬁarrage They
are inportant for the renewal of cells and thus, can counteract several

aspeci® Obcan@ikdig |539ﬂ1@ﬂ< I@@Bﬁraériwg&d Ki@i@tdoﬂﬂﬁtému;diafﬁd 8k&RAIlyaLEOE, orf dkbir obl ast
growt h and |nqi nover and renea/l\gﬂg of .cells and_.cell ul ar Moge ducts. Ito

i t fi
et al. 6(5955%? etr S Y X P e S R B NS T I et al'] Oproter nases ( MVPs)
and ti ssuﬁ‘aF

ﬁmbP\t%@Ed/G'farﬁ’eftdaq F?ﬁﬂﬂddt%'r‘naﬁs@t(aFFjIVF’syfquh”%aF'V%Wt@rmot h muscl e
(ASM cel kigsteiybftthbekidandseabe ethetia pasbleh@geren tvisibrosrethe adand grati on of these

cells andeM%mQPc)é EQQ%YVEQ%%F&Q th EmyneP%PQ%%EJts Qrgappp%cesén%%ﬂgﬂt?l MRNA and

up-regul ates the expression o trix | opr ot ease-1
prot efh | 8VEF S '”‘-‘iﬂﬂ@@'s RAYRTORBT HAUM i T KPR et ascba%ﬁgsed synergistic
up-regul ation of MW-3. TIMP-1 was additively up-regul ated by TG--beta and
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Ito et al. (2009) teach that the expression of Matrix metalloproteinases (MMPs) and tissue
inhibitors of metalloproteinase (TIMPs) in airway smooth muscle (ASM) cells could be

35 involved in collagen turnover and migration of these cells and thus may contribute to
airway remodelling. PDGF strongly up-regulates the expression of Matrix Metalloprotease-1
(MMP-1) at mRNA and protein levels. PDGF, when combined with TGF-beta, caused
synergistic up-regulation of MMP-3. TIMP-1 was additively up-regulated by TGF-beta and
PDGF.

40
Nakatani et al. (2009) teach that hyaluronan affects expression and protein levels of MMP-

1 in periodontal ligament cells. Hyaluronan oligo (HAoligo) remarkably enhanced MMP-1
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US Pat. No. 5,618,544 incorporated herein by reference in its entirety, discloses a cosmetic

composition comprising EGF, TGF-a and FGF for decreasing cutaneous senescence and
improving the appearance of skin.

35
US Pat. No. 6,589,540 teaches that EGF remarkably enhances the effect of retinol used in

cosmetics, and also effectively alleviates the skin irritation of retinol.

Growth factors such as PDGF are released at wound site during coagulation phase, and act
40 as chemo-attractants for neutrophils, macrophages and fibroblasts. These cells play an
important role in killing bacteria and removal of necrotic debris at the wound site.

Activated macrophages release in turn growth factors that promote angiogenesis and
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purity problenms. Plant-derived growth factors whether in extract or in
purified native formare therefore safer and cleaner for use in

der mat ol o§YMMERLPEATE IWENEP®uUt i cs, skin grafts, hair transplants, skin care
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t he nt and al | evi at
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There are no reported cases of plant diseases that could cause diseases in man, in contrary
to numerous animal diseases that can infect man. Thus, plants constitute a safer
production organism than the above mentioned cell types, animal cells, animal tissues,
yeast and bacteria, for the production of growth factors. Plants lack an immune system

40 comparable to that of animals that requires the action and participation of growth factors
as signaling elements. Plants therefore do not produce themselves growth factors similar

to animal or human growth factors, providing a pristine host source for recombinant
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scar tissue on skin, thus improving the complexion and healing of ruptured skin, improving

the appearance of the skin.

It is an object of the present invention to provide a cosmetic composition for skin care,

containing a transgenic plant extract containing a growth factor, or a growth factor purified
40 from transgenic plants, or a mixture of growth factors derived from transgenic plants as

extracts or in purified form, for use in topical therapeutics and cosmetics. Plant extracts

refer herein to protein extracts of the host plants (e.g. seed protein extracts) producing
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40
A choice of growth factors such as thymosin beta 4 and noggin are examples of preferred

growth factors for this use of the invention, they are found to disrupt a refractive stage of
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cosmetic pro uct compnsmg prowdmg a transgenic plant extract comprising a growth

factor in a stabilising medium. The plant-derived heterologous growth factor is preferably
20 selected from any of the growth factors listed herein below. Preferably, the transgenic

plant extract is a barley seed extract. The produced growth factors are in particular useful

for making a skin-care/dermatological composition.

In yet a further aspect, the present invention provides one or more heterologous growth
25 factor isolated from transgenic plants. The growth factors may also be used in other

applications known to a skilled person in the art.

In a further aspect of the present invention, novel plant extracts containing growth factors

are provided to be used for cosmetic purposes and as an active ingredient as in healing
30 ointments or other forms of topical pharmaceutical compositions.

BRIEF DESCRIPTION OF FIGURES
35 Figure 1 shows two stained gels with transgenic plant extract containing EGF.

Figure 2 shows two stained gels with transgenic plant extract containing VEGF.

Figure 3 shows two stained gels with transgenic plant extract containing IGF-1.

40
Figure 4 shows two stained gels with transgenic plant extract containing IL-1a.
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factor may be used as an active ingredient in a cosmetic composition or a therapeutic

topical composition.

Methods for introducing and expressing foreign genes in plants are well known in the art. A
35 plant that can be genetically transformed is a plant into which heterologous DNA sequence,
including DNA sequence for a coding region, can be introduced, expressed, stably
maintained, and transmitted to subsequent generations of progeny. Genetic manipulation
and transformation methods have been used to produce barley plants that are using
herbicide resistance including, for instance, bialaphos or basta, or antibiotic resistance,

40 such as hygromycin resistance, as a selectable marker.
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In certain embodiments of the invention, the polypeptide of interest being produced in the

35 transgenic plant contains an affinity tag at either N-terminal or C-terminal of the
polypeptide, or at both ends. Such a tag may include repetitive HQ sequence, poly
Histidine-tail, GST, CBM or any other useful affinity tag that simplifies purification of the
heterologous peptide.

40 Hyaluronan is also called hyaluronic acid and hyaluronate, these terms are synonyms and
interchangeable in the present context. Hyaluronan is an anionic, non-sulfated

glycosaminoglycan distributed widely throughout connective, epithelial, and neural tissues.
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plants, comprising the growth factor of interest. The growth factor can be only a minor
component of the extract, provided that other proteins do not interfere with the activity of
35 the growth factor or cause any other undesired effects. Such extracts are e.g. seed protein
extracts from plants expressing the heterologous growth factor in their seeds. The extracts
may also be purified to higher or lesser degree, i.e. they may be partially purified by one

or more purification steps to enrich for the heterologous growth factor.

40 Numerous vehicles for topical application of cosmetic and pharmaceutical compositions are
known in the art. See, e.g., Remington's Pharmaceutical Sciences, Gennaro, A. R., ed.,
20th edition, 2000: Williams and Wilkins PA, USA. All compositions usually employed for
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irritants. The formulations should also ensure long term stability of the active protein
30 ingredients, preferably providing long shelf life such as one year or longer at room

temperature storage.

In a preferred embodiment the active compound, plant-produced recombinant growth
factor of choice, is added to a formulation suitable for topical application containing one or
35 more of glycerol, a salt such as but not limited to sodium chloride, potassium chloride and
Calcium Chloride, where calcium chloride is the most preferred, purified water, and
ethanol, and preferably all of those. Such compositions are surprisingly shown to
effectively stabilize the recombinant protein represented by the growth factor of choice. It
is an aspect of the present invention that this formulation effectively stabilizes recombinant
40 proteins whether or not the proteins are glycosylated. The formulation is preferably
antibacterial by nature and therefore particularly suitable as a topical formulation for

dermatological and cosmetic use.
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humectants, thickening agents, antioxidants, viscosity stabilizers, chelating agents,
buffers, preservatives, perfumes, dyestuffs, lower alkanols, and the like.

Delayed-release compositions for local or systemic use may be useful, and comprise
40 polymers like polylactate, poly(meth)acrylate, polyvinylpyrrolidone, methylcellulose
carboxymethylcellulose and other substances known in the art. Delayed-release

compositions in form of subcutaneous implants based on, e.g. polylactate or other
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substances are merely exemplary, and those of skill in the art will recognize that other

35 substances may be substituted with no loss of functionality.
EXAMPLES

Example 1: Preparation of transgenic plant extract containing recombinant EGF.

40
A transgenic plant extract was prepared by milling the harvested transgenic barley seeds

containing a growth factor EGF, in a mill to obtain fine powder (flour). Extraction buffer
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Purification and isolation of IL-1 al pha fromtransgenic plant extract. A)
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was decanted off and the resin was resuspended in washing buffer (50 mM potassium

25 phosphate, 0.5 M NaCl, 50 mM imidazole; pH7.0) and spun down and the liquid phase
decanted off the resin. The washing was repeated for 3 times. The resin was resuspended
in elution buffer containing imidazole (50 mM potassium phosphate, 0.5 M NaCl, 500 mM
imidazole; pH7.0) to elute the VEGF off the resin and after centrifugation the supernatant
was decanted off the resin and run through gel filtration chromatography for buffer

30 exchange. The resulting protein peak was analysed on SDS-PAGE and Western blot. In this
case the VEGF was present as approximately 25 % of the protein extract. The results are

shown in Figure 2.

Figure 2. Partially purified transgenic plant extract containing the recombinant growth
35 factor VEGF and dehydrins. A ) Coomassie blue stained SDS-PAGE gel staining total

proteins present in the extract. B) Western blot showing the presence of VEGF in the

partially purified barley seed extract containing dehydrin. Lane numbering: 1 Size

standard, 2 Extract, 3 IMAC flowthrough, 4 IMAC elute. Arrows indicate the presence of

dehydrins and VEGF in the partially purified extract, that have been identified with amino
40 acid sequencing.
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nylhffepoma,nged tb. IO mM KPi pH 6.8. The partially purified extract was then processed
further by adding it to an ion exchange chromatography resin under conditions that
effectively bind the IGF-1, in where the matrix used was SP-Sepharose (GE Healthcare).
The corresponding fractions were analysed with SDS-PAGE and silverstaining and western
blot with specific anti IGF-1 antibodies. The IGF-1 content of the partially purified plant

extract was 60%.

Figure 3. Partially purified transgenic plant extract containing barley globulin and IGF-1 A)
Silverstained SDS-PAGE gel. Lane numbering: 1 size standard, 2 desalted and buffer
exchanged elute from IMAC column, 3 flow through from SP-Sepharose IEC, 4 elute from
SP-Sepharose IEC containing the IGF-1 and barley globulin. 5 positive control:

recombinant IGF-1 produced in bacteria.

Example 4: A purified and isolated growth factor Il -1 alpha purified from transgenic barley

seed extract.

An extract of a transgenic plant may be purified further to isolate a growth factor, in a
purified form: The IMAC elute is, after buffer exchange with gel filtration, applied to an ion
exchange column Sepharose FF and the proteins in the extract were separated by stepwise
elution increasing the NaCl content of the elution buffer. It was possible in this manner to
successfully separate the growth factor from the dehydrin. As shown in Fig. 4 a growth
factor can be purified to a high purity , >95% (lane 7) in this manner resulting in an

isolated and purified IL-1alpha isolated and purified from a transgenic plant extract.

Figure 4 Purification and isolation of IL-1 alpha from transgenic plant extract. A)
Coomassie blue stained SDS-PAGE gel staining total proteins present in the extract. B)
Western blot of IL-1 alpha containing extracts. Lane numbering: 1 and 9 size markers, 2
extract, 3 IMAC Flow through, 4 IMAC elute, 5 concentrated IMAC elute, 6 35% NaCl elute
from IEC, 7 75% NaCl elute, 8 100 % NaCl elute. D: dehydrin, IL-1a: Interleukin 1 alpha.

Example 5: Use of a plant-derived growth factor in a composition

The following examples illustrate formulations of the cosmetic composition according to the

present invention but are not intended to limit the invention in any way.

15EGF



Fl avor 0. 2 Met hyl paraben0. 2 | m dazolidinyl Urea0.2 Purified waterg. s. 30
Formul ation 3: Nutrient cream | ngredi entsAnounts (% by weight) VEGF (from

t ransgeniwopbarms}® 0005 35Vasel i ne7. 0 Liquid paraffi n10POTNE2021/€50001

Pol ysor bat e 602 0 Sor bi tan sesqui ol eatée2. 5 40Squal ene3. 0 Propyl enegl ycol 6. 0
G yceri n4 7781 / 083500P %2011/0 0001 17 Tri et hanol am ne0.5 Ca
rboxyvi n{T BB B%rpf V1'3¢etat'®0. 1 Fl avor 0. 2 5Met hyl par aben0. 2

| m dazol i aﬁahymor@p@s@@)ngcan be prepared buffered in the pH range of 6-9.

Ingredients Amounts (% by weight)

5 EGF (from transgenic plant) 0.00025
Glycerol 10-90 %
Calcium Chloride 0,1 mM-200 mM
Purified water q.s
Sodium hyaluronate 0,01-2

10 Ethanol 0,1-10

Formulation 2: Nutrient emulsion (Milk lotion)

Ingredients Amounts (% by weight)
15 EGF (from transgenic plant) 0.0002
Propyleneglycol 6.0
Glycerin 4.0
Triethanolamine 1.2
Tocopherylacetate 3.0
20 Liquid paraffin 5.0
Squalene 3.0
Makadamia nut oil 2.0
Polysorbate 60 1.5
Sorbitan sesquioleate 1.0
25 Carboxyvinylpolymer 1.0
Flavor 0.2
Methylparaben 0.2
Imidazolidinyl Urea 0.2
Purified water g. s.
30
Formulation 3: Nutrient cream
Ingredients Amounts (% by weight)
VEGF (from transgenic plant) 0.0005
35 Vaseline 7.0
Liquid paraffin 10.0
Wax 2.0
Polysorbate 60 2.0
Sorbitan sesquioleate 2.5
40 Squalene 3.0
Propyleneglycol 6.0

Glycerin 4.0



Purified waterq.s. 10Formul ati on 4: Massage cream | ngredi ent sAmounts (% by
wei ght) EG-F (fromtransgenic plant)0.0002 Propyl eneglycol 6.0 dycering.0
15Tri et hawol2aniased5 Wax2. 0 Tocopheryl acet at e0. 1 Pol ysorbhatng060&01Sor bi t a
n sesqui ol eate2.5 20Cet earyl al cohol 270 Li quid paraffin30.0 Ca rboxyvi nyl
pol ymer 0. ?.F avor 0.2 Met hyl par abenOO. 251 m dazolidinyl Urea0.2 Purified
wat erg. s. MITERSMRA ati on 5: Faci al’“pack | ngredi ent sAmounts (% by wei ght)
TGF-a (freapexvanglgeniner pl ant ) 0. 0009-¥r opyl enegl ycol 2.0

Tocopherylacetate 0.1
Flavor 0.2
5 Methylparaben 0.2
Imidazolidinyl Urea 0.2
Purified water qg.s.

10 Formulation 4: Massage cream

Ingredients Amounts (% by weight)
EGF (from transgenic plant) 0.0002
Propyleneglycol 6.0
Glycerin 4.0
15 Triethanolamine 0.5
Wax 2.0
Tocopherylacetate 0.1
Polysorbate 60 3.0
Sorbitan sesquioleate 2.5
20 Cetearyl alcohol 2.0
Liquid paraffin 30.0
Carboxyvinylpolymer 0.5
Flavor 0.2
Methylparaben 0.2
25 Imidazolidinyl Urea 0.2

Purified water qg.s.



G ycerin 4.0 Ca rboxyvi nyl polynmer 0.3 Ethanol 7.0 PEG 40 Hydrogenated
Castor QI 0.8 Triethanolam ne 0.3 Flavor 0.2 Methyl paraben 0.2

| m dazol iwongidgsma 0.2 Purified water g.s. 15The for necan$mnsosbed can

| i kew se be fornulated with any alterwati ve growmh factor listed in the
Det ai | ed escHFté on. r | ation 6: WO Enul sion for Topic Application.
20An ampuht™é Iﬂc' substance conprising 20 pg active substance is
brought t& iMt¢ohol i ¢ sol uti on conprising 10% DVSO.
The sol ut Tr@fl-‘lal(ﬁorﬁlﬁﬂdh@leht@dnﬂ)n sterolob5 sed vegetable oil for cutaneous

appl i CatIQIJBpH%LQQI & surfactant suitable for WO emul sions having a <10 HLB
coefficient emul si on contains active substance equal to about 2 pg/g
of conposPYFYR. 25 4.0

Carboxyvinylpolymer 0.3
Ethanol 7.0
PEG-40 Hydrogenated Castor Oil 0.8
Triethanolamine 0.3
10 Flavor 0.2
Methylparaben 0.2
Imidazolidinyl Urea 0.2
Purified water qg.s.

15 The formulations 1-5 can likewise be formulated with any alternative growth factor listed in

the Detailed description.

Formulation 6: W/O Emulsion for Topic Application.

20 An amount of lyophilized substance comprising 20 pg active substance is brought to 5 ml
10% ethanol hydro-alcoholic solution comprising 10% DMSO. The solution is emulsified in
sterilised vegetable oil for cutaneous application using a surfactant suitable for W/0O
emulsions having a <10 HLB coefficient. The emulsion contains active substance equal to
about 2 pg/g of composition.

25

Formulation 7: O/W Emulsion

An amount of lyophilized substance comprising about 20 ug active substance is solubilised

in 5 ml of hydro-alcoholic solution comprising 30% DMSO and emulsified with a suitable
30 surfactant in a vegetable oil-based lipophilic solvent. The resulting O/W emulsion contains

the active substance at a concentration of about 3 pg/g composition.

Formulation 8: Topical Composition in Form of Gel.

35 An amount of lyophilized substance comprising 100 ug of active substance is brought in 20
ml 10% ethanol hydro-alcoholic solution comprising 20% DMSO. Then, the solution is
additioned with a mixture of polyethylene glycol (400-4000) and polypropylene glycol. The
active substance is present in an amount equal to 2 pug/g composition. The gel is suitable
for cosmetic application.

40



Formul ati on 7: 0O/ W Emul si on An anmount of |yophilized substance conpri sing
about 20 pg active substance is solubilised in 5 m of hydro-al coholic

sol uti on wornprivmssseg 30% DVSO and enul sified with a suit ablras®0sesobect ant in
a vegetabl e oil-based |ipophilic solvient. The resulting 0/ Wemnul sion

cont ai ns iye ubs Ge at a oncent ration about 3 pg/g

conposi ti ?{mu%g '?11%1 %??pﬂﬁ‘? é‘g TN ?:tQP e3R8 fbcﬂ)ﬂqefglf Bbrm of Gel. 35An anount
of | yophi FelzEwrstiprspemeriatonpri si fgnd00 pg of active substance is brought
in 20 mM &&%méhemel hydro-al cohol i1Cg sol ution conprising 20% DVSO. Then,

t he sol ut MQt’FHw p%ra%gg[%e%o% led with a, §<ture of polyethylene glycol (400-4000)
and pol ypropyl'ene The actl ve’ substance is present in an anount
equal Yo Propyss \C?ﬁbom tion. The g¥l9is suitable for cosnetic application.
WO 2011/ 083500 REHA&2011/ 050001 19 deormul ation 9: A Topical Gel Formul ation
Cont ai ni Ng;s Rl RARE o 4 %ekidkCF (from&gansgenl c plant)5 ng Carboner 934P1 g
Met hyl par aoxybenzoate0.2 g 5Prop ne glycol 20 g Sodi um hydroxi deq. s
Distilled %ter for i nj ectiong.s ¥Qﬂ%1l 100 g 10The formnul ation is prepared
by using the above-nentioned conponents in given amounts according to a
conveqy i 01tﬂ|aé foFRlIRRA is §e@&éé b;c@sl the %@%e@@ﬁ@%kﬁ@@ﬁ%%h%wbﬁaﬁib&%ﬂlaved in
appropriate ection is
Ahed ot TR e eatreleber e frbr o IPT RO g e B R ¢ he
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pr opyl enes@ltye@hd arpersddehéreinZath soiyig. h@a g the aRAon & 2bhtldied @dh aswilnst eri | i zed
To0"s! OF Blarkle, b Sugbh ! bﬁeq&mqprfopweAeraéﬁ8|/§ng@tgr.ﬁze§%g%gatli Sfifho Lo obtain

100 or mulati oh
Cont aﬁu ngj'tased W%P'Zf(dl%’%'o@eﬁﬁfzn 'sw&dw&t%i%frf@lﬁctMﬂ@d@d Ksetg o

par aoxybepizeiati®0 gdf prmulation.

Formulation 10: A Topical Formulation Containing Poloxamer (15%)

20 EGF 2,5 mg
Poloxamer 407 15¢
Methyl paraoxybenzoate 0.2¢g
Sodium hydrogen phosphate 272.18 mg
Sodium chloride 666.22 mg

25 Phosphoric acid q.s
Propylene glycol 20g
Distilled water for injection qg.s.
Total 100 g

30 The formulation is prepared by using the above-mentioned components in given amounts
according to a conventional method. Specifically, phosphate buffer is prepared by using
sodium hydrogen phosphate, sodium chloride and phosphoric acid in given amounts.
Methyl paraoxybenzoate as the preservative is dissolved to the phosphate buffer.
Poloxamer 407(BASF, Germany) is added to the solution and dispersed therein with string.

35 Then the solution is blended with propylene glycol, dispersed therein with stirring. Then,
the pH of the solution is controlled with sodium hydroxide, the solution is blended with
propylene glycol and sterilized by heating. Then, filtered and sterilized solution of EGF in
distilled water for injection is added thereto to obtain 100 g of formulation.

40



Sodi um hydr ogen phosphate272. 18 ng Sodi um chl ori de666. 22 ng 25Phosphori c
aci dqg.s Propylene glycol20 g Distilled water for injectiong.s. Total 100 g
30The forwol2atiosssons prepared by using the above-nmenti omred/IsSOMpER0ENIt S i n
gi ven anmounts accor ding to a conventi®nal nethod. Specifically, phosphate

buffer is usi I u dr ogen pho sodi um chl ori de and
phosphor i (E,(Pr ﬂ gﬁygfrgﬁmgﬁﬁndﬁ%?n%% 9:55%0 ;@éﬁ;oate as the

preservat F&®e is d| ssol ved to th&Qshegphat e buffer. Pol oxaner 407( BASF,
Germany) Gcafded to the sol utionsmg dispersed therein with string. 35Then
t he sol ut with pro eglycol, dispersed therein wth
stirring. M%ﬁérf)sa %%’kg&q%’% t he so%ise% is controlled with sodi um hydroxi de,
t he so? ut P@Hy'lpéraBF\é’ﬁﬁl@éte\M th prof®¥=he glycol and sterilized by heating.
Then, fil tebederagadd sterilized sol wtion of EG- in distilled water for

i nj ecti ONgeSy g4 thereto to obt@ayf, 100 g of formulation. WO

2011/ 083589%49{13%23011/ 050001 20 g‘g(gqrgl ation 11: A Cream Fornmnul ati on

Cont ai ni n r (0.1% EGFO. G ycerind.5 g Methyl

par aoxybefpavat@0. 15 g 5Propyl parl@kxybenzoate0.05 g Ca rboner 9400.1 g

St earyp al ﬁ@myﬂ#ﬂ(ﬁst&rgg@tyl al cohalgh §0 g Span #600.50 g 10Pol yoxyl #40
Stearate2 thaqm ri.et hanol am neq. s

amine q.s
Distilled water for injection q.s
Total 100 g

15 The formulation is prepared by using the above-mentioned components in given amounts
according to a conventional method. Specifically, glycerin and methyl paraoxybenzoate are
dissolved in appropriate amounts of distilled water for injection, Carbomer 940(BF
Goodrich, U.S.A.) is added to the solution and dispersed therein with stirring. Then, propyl
paraoxybenzoate and the others are added to the solution and emulsified with melting.

20 Then, the solution is sterilized after controlling pH with triethanolamine, and mixed with
filtered and sterilized solution of EGF expressed and isolated from plant) in distilled water

for injection to obtain 100 g of formulation.

25 Example 6: Stability test of plant-produced EGF

This Example shows a stability challenge test of a purified, reconstituted freeze-dried, non-
glycosylated, plant-made EGF in a formulation as in Example 5, formulation 1, incubated at
various temperatures; refrigerated at +4°C, incubated at +37°C and room temperature

30 (RT) for up to 3 weeks. Results are shown in Figure 5. Size markers 11 and 17 kDa in the
first lane. The results show excellent stability of the growth factor at 37°C, RT and at +4°C
for several weeks. According to descriptions by manufacturers of bacterially (E.coli)
manufactured the reconstituted, purified form of recombinant EGF from bacteria is only
stable for one week at 2°C - 4°C. (Ref.http://www.cellsciences.com/PDF/CRE100.pdf)

35

Example 7: Application alleviating winter eczema on hands

The composition of the invention containing partially purified transgenic barley seed-
40 extract with plant-derived heterologous Epidermal Growth Factor (EGF) in a protein
stabilising formula of Formulation 1 of Example 5 is applied topically to dry-cracked, itchy,

red skin with rash (i.e. winter eczema) of a 9-year old boy. Three drops of the topical
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A X

corrpr%fm Séfd:t(é[ﬁ@rél“w grotein stab|l|5|ng formula compr|5|ng Formulation 1 in Example 5, on
elasticity and firmness of facial skin the mechanical properties of skin were evaluated by

means of controlled suction technology.

A typical skin deformation curve is illustrated in Figure 8. The following parameters were
30 analyzed: Ue, immediate distension - measures the ability of the skin to return to its initial
position after deformation and is related to the function of elastic fibers.; Uv, delayed
distension; [RO] Uf, final distension [skin distensibility]; Ur , immediate retraction; R,
residual deformation at the end of measuring cycle [resilient distension]; [R2] Ua/Uf,
gross-elasticity of the skin, including viscous deformation; [R5] Ur/Ue, neto-elasticity of
35 the skin without viscous deformation; [R7] Ur/Uf, biological elasticity, i.e., the ratio of
immediate retraction to total distension; [R6] Uv/Ue, the ratio of viscoelastic to elastic
distension; and R8, viscopart, i.e., the area under the suction part of the deformation

curve. The average values of two measurements were used in subsequent calculations.

40 Using non-invasive suction device (Cutometer® MPA580) the mechanical properties of
facial skin was studied. This device measures the biomechanical properties of skin pulled

into a small aperture and subjected to negative pressure. Two different skin-care
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return toarees initial posrtron after deformation and is related to the
functi@n of elastic fi bers W, del ayed distension; [RQ Uf, fi nal

di stensio kln Iste Late retract ion; r esi dual
def or mat i E%SLJa?arte g°W”' n%askﬁlrtire éfedct't @ B PSR e LPERST '%ﬁ?]by [ R2]

Ua/ Uf, gr dS@ﬂ@P‘a\st"Dmrt‘?&as’tﬁPatrﬁeEtsfﬁr(he Hen@t:thdIUngWfsédUS) aefloyetat i on; [ R5]

Ur/ e, net/@coelaaadti/@iartayheca‘rs (i:3DU¥ Bt BlrUE). Whdnerlty, WhenCotpaatef @ i@t | on; [ R7]
o PO 6 e RLASHIC i ncrbacn s ol Bl ShWlecl DIRHLALB EREG act T o O

t ot al drs ensi on; t1o of viscoelastic to e

di st ehsi offrresies "Rﬁ‘ tr‘?ﬁt@‘é@d‘éﬁhtserqm éonta't“H%C‘a‘FFé’é't'&rr‘tﬂfetPetrl’tent§’ﬂd"t"ih6ﬂe part of the
def or mat i stabitaer \neterdldpeuaplentalpeveiGre SSkof tréamal witatde cenmpssttonwethe used i n
subsequent, LAt fHbAtbOREs ARG BORcreALASLN Blasitf) b rifiguice (CutoneterC)
MPA580) the mechani cal properties of facial skin was studied. This device
measures the bionmechanical properties of skin pulled into a small aperture
and subjected to negative pressure. Two different skin-care WO

2011/ 98358QRGI 15204114020 tialki rfé?&sltfbttvafbildwﬁh on28haH EsHtRIOALNG COonMposi tion
of the i nyentl on y\/lnt h.the sta rbl | se het %ret)eragqousEgta nt (ﬂ_.goduced EGF and

mula ant extract con _rgdia |ved QuS
correspondﬁ—rrg—@ergcrm—dfevm—d—d— gach on opposi te sides of
the face including cheek, eye-contour and forehead After four (4) nonths
t r eat nent sejasd weietly fanded hetwerassp ane17e yadaSthisestludysdidigpt Gutuasaiber C) MPAS80.

5 In bri e nc/uﬁorpgrggrrae&\%:b\yﬁué J@E%ﬁ%‘nd ki rslﬁrbtnt {%‘9 ott {hgghae&QUé%Qraﬁp&'rncwas

applied to t |1 cation constant pressure,
fol | ofwed By'eyserd- PATREKUE RIFY dﬁ@Yeidddterw’Q%s &PEgal SrowrhT T (F¢he vt 4
seconds. Blotan ghlEksiigdptnularmhprisisg beimasttioe i tiy ExvamlanB adile édr édukiveb uat ed on

each side afseruhewtaﬁetratsgttrewmydedvatﬂaa i GQOpR&bb §anmb€otartrgeyrbntfa%h
di fferent trgated are treated

Gt h Ear IRt baouE e b SethEatag. Sieihisr R Al i EhEPI T ast s ¢
par anet er ge{rinognal daily stsfrn catgarosiedunegg dwing top suey-Pefied- | ower Vi scoel asticity
paramsgers (i.e. W and W/ Ue). Apparently, when conparing the two

di fferent re _t 'n rease in
vi scoel as!tm?/glgt g&ﬁ'ﬁ &’r eﬁ% &n It) 9&; gtgg Fr'ledq?fsché ?%?%%%R Htgljcl:oc()jn oﬁ'?rq,ag%

conposi ti g 81 ttsﬁé”‘teﬁt\ﬂ@Ht”i tdﬁs RATPAMeh e a0 Fyr&acs Oﬁ‘é‘ﬁérreétleééfﬁ%afﬂ ant deri ved
EGF. SKki nrdsulesatad badetide (Dg 0r compasddttb oe @ultsha@ecarerrestith bppticatabi on was
charact er béﬁﬂ.teﬁb&e 'nt?eQ&F?@rﬁ&ﬁ’s @gﬂerbb%hr%ﬁtb% %'ottt:ﬁlu@@Qnfﬂnglvaﬁgs%te%mzxa”pl e 10:

Eval us%r on skin el as é ig | i cation of

f or mufat et ‘F%’i’ﬁ’tw tFraé?f‘EetE ofitts H‘rtH'@ sbjldért’tas ey '9%&'%8% @F%ﬁ“b%dt}fs EGF (pd- EGF)
Subj ect s weis@ndtofsgrminesll Hrst iweenlyS0 aanice §@ragearlses befers (stselty dPa/Onot

i ncl ude apyy auaaalge%rqa- a&rthé &1d & tIRf stOdMbOJISInG | iBNTs @npRBihYeheSKidy: T ght (8) of

the SUbJ EP ?sdarte rp?égg tFCgure 10) as the fold-induction (i.e. relative value 1 = Day 0)

a? resul
of treated compared to untreated areas compared to the baseline values.
40



25bar| ey seed-extract with plant-derived heterol ogous Epidernmal G owth
Factor (EGF) in a protein stabilising formula conprising Fornulation 1 in
Exanpl e Swowhitlms3foour (4) subjects got serum w t hout tr@osgeningoderl ey seed
extract i.e. pI acebo serum to apply Bn forehead, cheeks and eye contour

tw ce dai r.one.. :Lc)r nth Subj ects were aIIowedto continue their

nor mal da es during the study-period. 30 At the

begi nni ng (basel ine = Day 0) and at the end of the application period

non- i NvasiTiesgkiplk shbwd st & nhitrgBSitdhglRhbOsr 3 pp&tidrodrldin@shtibh&nskisnn sur f ace

of the tr?%B%gnc%rv%%x%ﬁgmrsefH’JnLEt.JnrP'Q Q%eeée‘té}ﬁn(a%%’ofoa?nu%%% jed toet he

results a one I catlon ve neasurenents wer

obt ai nad PiEsEutton Bffigacyski n Anal ysi ng Syst em 35( Cal | egari 1930). Paranet er
tested in this study was skin elasticity as nmeasured by resistance to
suct1on. ’ﬁjvJ co%%guérﬁwé’as%gl)’e%sgdh\@@h B&%r.@%@&&%uswﬁt%&eﬁ?ﬁ Q)rp@ru(e?gfstﬁ!e' ne =

Day0) and average val i ndi vidual s

conpl et i nEPERPETRR Py ™' FHIBUIRIHE ™ Pfeé’fﬂ“?g’"%ﬁaé aﬁ’?’éé@ (éHa'(‘ ﬁTﬁ%?%ﬂiWsas t he
f ol d- i nduegederhor(tp 5@ m! p&dtaltilising combperitioh. Sarelgs W9re dfcubaterht reldr gomaatied t o

untr egad edctfh'a@l@ﬁs £RRARGHbdrQr Bél@erﬁ@@%lrrinm@d Y&t B8 metNEs descrlbed in detail for

2011/ 08350&91-13 1 ]f Q%J.C/r Qore erv?;“ a eelr(])P /e\nté m crg ? @act Vi Ly The
Exanpl e s HOWE % F BRIl PSRBT STt o h L) (H’ oy (98?’rpa an %?U Yh& i nventi on
whi ch i s PiePeEeefpasiass C\Mttr‘hOfE%ahmt‘é”'aBStef"érsmﬂeawrbfﬂwdlconéamrdn@t he/Llckét er mi nati on
of anti m ssdrh ahlofer ®sefuvtaie 9 ailvedd wicraey fluiie obeia03 ibhdtem pasnl @hal | enged

Wth baft il é%d&% a%%oacm Hﬁﬂ AL RAGH ?Jn‘ta%mf{h%%?;!bpﬂs.ﬁg c&%pokfp&ﬁgdg@%b“ on. 0,5

m  of seudononas aer ugi nosa

seedelf onf*“t?r%’@h'm TPﬁ '”%‘f“é?é“r‘q Prefushiscertpeised it C Rt AR et JEFA°Ed  under
st andar di $ed afeOdravad from ahes inacuthtécgrotuetritespe ofiedand ietenalsetienemuretger bised on
met hods dgasc@gﬂatb%ggrhp‘eglg%gpa{e dooke "Efficacy of Antimcrobial preservation” in
Eur opean Phar nacopoei a ; Inoculumis prepared from stock culture of
the bacteria, sterile suspension fluid containing 9 g/L of Sodium chloride.
The cul t pFieneifendsdedine ddaxp) i Numeef (ledl@) ofP. ebtuginpsali@y mbatdteriisengper ml jand 1

m is adged as inoculumin tcb@}pggmg,al ner containing the stabilising
Conposi t Lon and m Xed 15t !'\ iahl v Thn | nnr\lll at nrl nroduct | S nr'nl At '4| ned at

DA produst
22C protected fromlight. oafgres of 1 M are drawn fromthe inocul ated

product a2 specified tine ijM4rvals and the nunber of bacteria detefqm ned

nh

by pl ate[gount. Time from Jegqd§ Ng (aayS) Nomber— ( 10g10) of P._aerugijnhosa
per nl of-stabilising conpgsititon 0 740 2 4 43

17 J D i}

28 0

20 The results show clear antimicrobial activity of a composition of the present invention and
fulfill the recommended efficacy of antibacterial activity according to European
Pharmacopoeia for Topical preparations, without the use of conventional preservatives and
antibacterial agents. Thus, these formulations are suitable for topical cosmetic and/or
therapeutic compositions and circumvent possible side effects of potentially irritating

25 preservatives, antimicrobial agents, and other additives which are compromising for

sensitive skin.



7 0,48 14 0 28 0 20The results show clear antim crobial activity of a
conposition of the present invention and fulfill the recomrended efficacy
of anti bawdeniais3meti vity accordi ng to European Phar macepoasmif/esoooiopi cal
preparations, wthout the use of conv®ntional preservatives and

ant i bact egfﬂ% yggﬁ Thus, these fornulations are suitable for topical
cosnetic 16 er apeutl c conposi tions and circument possible side

ef f ect s ofto pdtemn B, IAyaiik; ¥ pshigleiMh o2mp Aesartinf e viéasid @nt i m cr obi al agent s,
and ot her ‘et darrsd Yivehraah CariRPEBFHISE @g)wft@fac@eﬂ&iatrﬁddﬂla&kthél V\D

2011/ 0835 Aﬁ?pp%@ﬁ?ﬁé%%&%%mgé Rﬁaa%@nggéé% un9t|c1n of Eh%%@e@ s

Yoshi da deri gro fact or
and t ransfyPis FRYS-gridMERP PP OGP Fsali1 080 ﬁ%“%%@@?é%%i’on of matrix

nmet al | oprot ei nases and m gratory function of human airway snooth 5mnuscle

cells. q\l!algéta@(p T%In,n%“c(gx Ta%ngagN S%pmeg\g(lga}nfa%%uﬁ%atsgwl?ar%ggg 'ﬁatﬁ'ﬂe J(l

Nakat ani Y. Tani ot Tanaka Tanne M Kuni mat su R, Tanaka E,
Tanne K. "EéfFFtéefEyali‘lf”ﬁ{)&i%ﬂsﬁﬁa?f'délondB%%f@&??a'P” gk i RETORPH RSB of  MVP- 1
i n peri odostit 4lArdhi Qralrfeeit 2008 |Aus; 54 (8N 76A-6Cr BRubBiog® Jur2I09 Aug; 54(8): 757- 63. Epub
2009 Jun 11. 10Technical specification sheet, EG- Reconbi nant Human

Epi de{dTal Tghm%l@pé:cﬁﬁgt%rn sh%I éGF&@cgrqﬁﬁ&t I-M%an lE'?’é\ermal Growth Factor, Cell

(http://wwy, cell sci ences. corﬂ PDF/ CRE1 ficacy of

Anti m cr oBFEIee s Hrd) ?Tacopoel a6.0 W
2011/ 083500PCT/ 1S2011/ 050001
5.1.3 Efficacy of Antimicrobial Preservation,: 528-529, European Pharmacopoeia 6.0




25 CLAI M5 1. A skin care/dernmatol ogi cal conposition conprising

hyal uronic acid and at | east one growh factor derived froma transgenic
pl ant andwet20ii@®siooone pharmaceuti cal ly 5and/ or cosneti ealrhi2oanesptiabl e
excipient. 2. The skin care/dermatol aji cal conposition of claim1
conprising qﬂsexcipient formula that stabilises the gromh factor protein.
103. The sKi care/ dermat ol ogi cal conposition of claiml1l or 2 wherein the
hyal uronic acid is provided in a concentration in the range of about 0,01
to about 2 % by skRicgRidermatolodical tBpdsltion coAprRirdelyaBionlcRgiiGal atieagpaeséd ti on of

any of claims ro%trmgt%%é?v%@?rorg Q%nage]nﬁc p"r‘anntt%d £t§e¥£ ovd ded. a3 t?caﬁf”ponegt of

a transgeni ¢ prant extract conposr ion
The skin care/ él@r/ﬁ*h‘toﬁpét@?t':yatcc%?%%ﬁctpi%h of claim4 where the growth factor
is present in the transgenic plant extract in amount in the range of about

0. 0001 % 20t0 @I@H&n CYaQe/c(@rQr totlcg%altc%%bsr@d’noc;f%fann ?Q \Aﬁ%‘ing a¢\ exIBr@ntSk' n

car e/ der mat ol ogi cal |aim4 erein sald plant extract
has been purlf‘%@“?6m§ P@ﬁ”ﬁ%ﬁg@ﬁpﬂmaP %PWrTactor 257. The skin
care/ dermat ol ogi cal conposition of claim4 or 5, suitable for treatment of

a skiqpcondii.i @Hﬂa §<&l eeé/@étmfaw@cert%n%smr& Rfm @by 2 SlkkRin tﬂ@zmomaer matitis,
cracked skin, nes scar,, ti ssue

8. The skin ca? faét%étgr Rek-inh muﬂpggP mne’fa§§€6g?§)$QU99 ?mto 7 wherein

sai d 30prote|nW@9@b|I|srng formul a conpri ses glycerol wat er, and calcrum
chloride. 9. The skin care/dermatol ogical conposition of clain18,mherein

sald protein S‘i-%ibéért c%#ﬂgerﬂq‘?j{orﬂg roﬁrjt%?%{ o%eéghyh & ddd +l: i) P%gg%vﬁﬂt S (e% by

melght% gl ycer int Y9 cal cium ¢

rangel¥ rom 0, 17791 5Prfsd ke CSW‘HI?F? @craetﬂaﬁsﬂﬁrt%arﬁquﬁr%@‘e“?ffse%'”éh%tnd
purified wat er cgmetic ddnpodikien.ski n car e/ der mat ol ogi cal conposition of claim8
or 9, which does not contain a further antim crobi al agent or preservative.

4011. The ski n_care/ der nat ol oqgi cal os itjon o 10,
comor i 21 g o T S Rt ooty B e b AineBLRFE sl s, wo
2011/ 083500PCTprngﬂ@]_rﬂ_tﬂw@Sr@O@ng@lant extract in amount in the range of about 0.0001 %

20 to about 70 % of the total protein content.

6. The skin care/dermatological composition of claim 4 or 5, wherein said plant
extract has been purified to enrich for said growth factor.

25 7. The skin care/dermatological composition of claim 4 or 5, suitable for treatment of
a skin condition selected from one or more of dry skin, eczema, dermatitis,

cracked skin, rash, skin redness, scar tissue, psoriasis, and edema.

8. The skin care/dermatological composition of any of claims 2 to 7,wherein said

30 protein stabilising formula comprises glycerol, water, and calcium chloride.

9. The skin care/dermatological composition of claim 8,wherein said protein
stabilising formula comprises the following ingredients (% by weight): glycerol in
the range from 10 to 90 %,calcium chloride in the range from 0,1 mM to 200 mM,
35 ,buffered in the pH range of 6-9 and purified water g.s.

10. The skin care/dermatological composition of claim 8 or 9, which does not contain a

further antimicrobial agent or preservative.

40 11. The skin care/dermatological composition of any of claims 1-10, comprising more

than one growth factor derived from transgenic plants.



12. The skin care/dermatol ogi cal conposition of claim 11, where said nore
than one growth factor are present as conponents of a m xture of extracts
from tramnsgeniispioant s. 513. The skin care/ der mat ol ogi cacTasmvpoesioviion of
claim1l, where said nore than one grmwh factor are present in the mxture
of transgeni | ant extract h out 0.0001%to
Sbout 709 o2 P ivmey o Bfyasite rombipyor Bies 1 RRGaR it g ca
conposi ti on of gnih eftochrgipnesertt-asIompgnenisiof a tmhtuegt of eRIracEsfrorp frensgeowt h f act or
or nore than opgngrowh factors is isolated and purified fromtransgenic
plants to a level of purity in the range of about 70%to about 99.9%

15. The skin care/dermat ol ogl cal conposition of any of clains 1-14, wherein
one or> 15norle- preatin @& 8@ GRFP OB ROYTBVR 5lafadt oy §resad BeIGEP T ea
transgeni ¢ pl aglowexfattactrearasestdy treonikairabftepnageplcadnt derdcwad ageowtidt f act or.

16. The skin carpl %5@9%58099(5 668105 YIRS idO/QGf AL pRWYn e al me 1-15, wherein

the at | east one growh factor or nore than one growh factor is selected
fromthe group 20consisting of Epidermal Gowh Factor (EGF), Vascul ar

Epi t hel i al GroWteskFeetgder(vEGE)cal dhabeliet of Bey pivaaimel avit WhdFeio ttior at( PDGF)

! nc: ug@ ng EgFGFreéA,onE@%rBactoaade’r@@Eame gFévtt_F}@&k@ﬂs iS00 dhaFaetiQ@r s (FGFs)
i ncl udi ng rans

Fact ors-beta (%@%ra 9§ %ngq:ﬁé}ﬁ"égodfbogg ?Lthe"rr@geb(’faé Lﬁ%'f"ge %%{{a 3,
Transform ng PRk Fact or-al pha (TG--a), Erythropoietin 25(Epo),

I nsulin-Like Gowmh Factor-1 (1G=1), Insulin-Like Gowth Factor-11I

(1G=-11), . i d
| nt er | euki nr% lju?l_%& %d% hqua OJFC)L?kdla h%? ({fla %%ﬂér?%&%ﬁlh EJT ﬁopg
| nt erF2uki n- 6 (‘”IOI‘_e Bynt-deryedrauafizg Qfo”Yth(fP‘i_or?)are qd9ee 9 2liRTsAEEC F('PTE raCt

| nt er| euki n- 10alfdaly t@kginihat elaheddcivad 33w facteB) , | nt er| euki n- 15 (I L-15),
Interleukin-18 (1L-18), Interleukin-20 (1L-20), Tunor Necrosis Factor-

30al pha (TNF-a act or - bet a F- b ILnt erferon-gamma (| NF-
g), G anul ocy'Pe )r%? wr%ﬁrﬂﬂmi%g.mﬁgcwei lid ‘t"@@"’i'm%ﬁ AnuVSEHE " Micr ophage
Col ony Sti mul atersignFammeir faCiGVPiIC8Fe, thavbaempdveth daclulioseiectsdifiom theiormypf act or
(MCSF)e Pl acentensiirikpkdacidd Grdweh Bictor (N6 asii OV gRhEREE Rt H Pk,

epat oyt 5 Gr opk et t%erlgﬁ& owiE Forﬁpﬂ%ﬂ"r% RELRer IR M aENRe Yy 17
The skin car e/ BePTTRE JR5eRIFSAGTME @%‘Prﬁ i(F&fs)o'f‘C' e K- |eaf ﬁﬁF P FEEA fwﬁer ein
sai d growt h faetms, Tansty ok GrewtdrAagbizaiee:s(TGFOB) BaudiesPEMEktag, TeATAN gene

sequence. 4018betg_2eTélkb<Q rn%é&&wgt@ow Fa%lor%faﬂp%pt@oafy&mpwnof cl ai ms

1- 16, wherein sal actor or ne originates from synt hesi zed

gene €drrespontfiPRY I'E‘%'"T\b'ﬁﬁﬁ“d\%@%@ddi@fcg ?%F"”r%@p@GWFVé’CBFM Hactor or
cytoki ne. WO RO&rELRIBISOOPONE GG 1Y OBROHH IR-2 beta, I'8erlelkie-SHLA),

car e/ der mat ol ogj&RlKiGAPAS], ihi@fe®in yspfm@hajkm fi 169, Brerithigr-Si(n-Hhe
:):: g?;?ﬁgl C5p| apntterFeu}(maSC(tILg %tglllenu?(mdleo ()f r1&))“?nt((aﬂril’]eclij{«grl3g(II Ollj’ﬂl interl f;m 1%her seed
(IL-15), Interleukin-18 (IL-18), Interleukin-20 (IL-20), Tumor Necrosis Factor-
30 alpha (TNF-a), Tumor Necrosis Factor-beta (TNF-b), Interferon-gamma (INF-
g),Granulocyte Colony Stimulating Factor (G-CSF), Granulocyte Macrophage
Colony Stimulating Factor (GM-CSF), Macrophage Colony stimulating factor (M-
CSF), Placenta Growth Factor (PLGF), Nerve Growth Factor (NGF), Keratinocyte
Growth Factor (KGF), Bone morphogenesis Protein (BMP-4), Hepatocyte Growth
35 Factor (HGF), Leptin, Noggin, and Thymosin beta 4.

17. The skin care/dermatological composition of any of claims 1-16, wherein said

growth factor or cytokine originates from corresponding human gene sequence.

40 18. The skin care/dermatological composition of any of claims 1-16, wherein said
growth factor or cytokine originates from synthesized gene corresponding to

human gene sequence for respective growth factor or cytokine.



20. The skin care/dermatol ogi cal conposition of any of clains 1-19 wherein

the conposition is in the formselected fromcreans, |otions, gels,

dr essi ngswo=hansssms, tinctures, pastes, ointnments, sal vest/asowdeosy | i quid

or semliquid formul ati ons, seruns, pdatches, |iposonmal preparations,

sol utions, suspensions, 10liposone suspensions, WO or O W enul si ons,

oi ntnments, ponades and pastes and a skin softener cream a facial pack, a

massage cream and a nutrient creamor a nutrient enul sion. 21. A skin

gg(rj e/ der (rjra]E Olo0 PhheCkin @w@@matd@rtap@mbé.ﬁdm aff of BARE 4 @06, PP thef act or
erive ro tr t i LisSi a

conprising gl ;%:g?sgf”ﬂp@g% 6&?%%#?@5@9%&/% nd%ﬁ%.b%fﬁ&g oﬁﬁtﬁﬁp&eg QFO'E‘HJqs.

car e/ dermat ol ogi cal conposition of claim 21 further conprising a salt

sel ect ed fr on Sedikinraedit @mathygicpodoamssitivn «lahpbf diemand sealeaiirutmechl ori de. 20

28. The skin CairhdfbiRlolRe ARl kRERRR {rEORs, Rriokl, 36 &docflos 22, f ur t her

d
conpri sing hyal uronic acid. The skin care/ der mat ol ogi cal conposi tion
of claim22 or sr?@”pOE%ﬁﬁ?tFrseF nfﬁ’s?sgor”HWleﬂtSQ??'VFécotoéyfjerae'H“{?éH SEPUMG t ransgeni c
plant and a prGteilRtigsaisrims ipaghdsolirpabraalCosrpratisnsgolations eaisentines, f ol | owl ng

i ngregi ents (%ik¥ometd &r)sionQJW/b%rQi/W cﬂn&lh&wsr &Higr&anfsr Béﬂwé&staﬁd 988 cal cium
chloride in the andnpurlfled

a a
water q.s. 302%”J qgn %ﬂite”er Crrér) (%gﬂ?cr’raatp%% al a?ﬁ’age Crr’rﬁos?rt%l oﬁ& of " S Tof ¢l ai ms
21- 24 whi ch does? ﬂlﬁf'erééﬁtuifioﬁ a further antimcrobial agent or preservative.
26. The skin care/ dermatol ogi cal conposition of any of clains 17-25,

wher ei n said,,g I f up
consi sting o Earnar s Ghebled pal gg%ﬁn%@w%qst TEPIERRT & own
Fact of> (VEGF) , d?jl"éﬁé”P@ta {ERPPINSP RS G0 A PRARIE 8iebif 5m‘|"?16‘?rUFHIsW§ PDGF- AA,
PDG-- BB, and P@Xger&RogndRiubfigbhvastq.& owmt h Factors (FGFs) including FG--a, and
FG--b FG~-4 and FGF- 6, Transform' ng G owh Factors-beta (TGFs-b) i ncluding
TGF bet a- 1, 2, TGF -3 Tra owm h Factor - al pha

(Tar ) o IS e o Bt oo <PHOPPHET & SO W B BS 3 TR ).

I nsul i n- L| ke GCeadeatdd fRac saiiun thigridgFpdtassium etoside endk¢ateiuin Gﬂlwdel) [ ncI udi ng
IL-1 a9 pha and IL-1 beta, Interleukin-2 (IL-2), Interleuki n-4 (1L-4),

Interl eukin hle > |nter]| eukin-6 (LL-6) In

I nterl euki n-% ?Iel_s%-gCare/%mfﬁf)cﬁgggwéf’%?ﬂc}féﬁ %gﬁr%@ (fmn%r'sm%eukl n-10
(1L-10), Interh@pPmcadd (I1L-13), Interleukin-15 (| L-15), Interleukinl8
(I'L-18), Interleukin-20 (IL-20), Tunor Necrosis Factor-alpha (TNF-a), Tunor

Necr 081 S, FCLOrO ool TNl Bl ST SLAK B4 LN Ahm il e, Ool ony

Stlrrulatlng Fact or ocyte Macro t1ul ati ng
Fact of> 5( G CSfeftor ﬂH&’F%Hﬁ&”gaetrﬁP%}‘pr'%rtt aﬁﬁ?&f‘itﬂ@ S‘Taa'é'i'%q fo(rN)lr-"CS‘f‘—F)‘p”slﬂgacent a
G owt h Factor ¢RedEF)he Hiwirg i@rediktis Padly oveighNGElycerélen ttei rarmeyftoew @& oM h Factor
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growt h factor 4t genetic origin for use as

30 25. The skin care/dermatological composition of any of claims 21-24 which does not

contain a further antimicrobial agent or preservative.

26. The skin care/ dermatological composition of any of claims 17-25, wherein said

growth factor is one or more selected from the group consisting of Epidermal

35 Growth Factor (EGF), Vascular Epithelial Growth Factor (VEGF), Platelet-Derived
Growth Factor (PDGF) including PDGF-AA, PDGF-BB, and PDGF-Rb, Fibroblast
Growth Factors (FGFs) including FGF-a, and FGF-b FGF-4 and FGF-6, Transforming
Growth Factors-beta (TGFs-b) including TGF beta-1, TGF beta-2, TGF beta-3,
Transforming Growth Factor-alpha (TGF-a), Erythropoietin (Epo), Insulin-Like

40 Growth Factor-I (IGF-I), Insulin-Like Growth Factor-1I (IGF-II), Interleukin-1 (IL-
1) including IL-1 alpha and IL-1 beta, Interleukin-2 (IL-2), Interleukin-4 (IL-4),
Interleukin 5 (IL-5), Interleukin-6 (IL-6), Interleukin-7 (IL-7), Interleukin-8 (IL-8),



a nedi canent. 28. A pl ant-produced heterol ogous grow h factor of non-plant
genetic origin for use as a nedicanent for treatnment of a skin condition
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Eryt hr op0| et nFEEHGNd F(FFn§uTrFr|‘ffq_rinK@ QBB‘@WFHCtFréchE?r (TEFg P)GF‘C'Pé'”Q T(Ffstiﬁtfl‘ n-Li ke
G owt h 5Fact or 1) 1GR(He€d2 | 1GF, betas arrdratdein img Gréith Figdtod-s1pdaudGRg),l L- 1 al pha and

I L-1 bet I nt h L Lat 5
B e R e T Y

| nt er %uku n- 1079 I!L@)GF Pntn Ieé‘ﬂkulr{ﬂl@ 'm“r_d”Ps’)L 1 JpiteeanddbiRibRters (1 L- 15),
| nt er | euki n- 18Intérleuki8)2 (1U-AY, émteeaukinnd @0-4(,11htePO)kin T (bd), INecled€n-6 (Fa®t or - al pha
(TNF-a), Tunor Irl}@feruraalﬁ(xfaptx&eﬂaﬁztnae (ITJ§ -1Rerle H- 16 @1 F187, QR=BaIKFR1 3

(I NF-g), G anul i.n ac yte
Macr ophage Col @ﬁﬁggt i%%{\?%ﬁ ﬁ% l(rf)t g?t ? C§F§IL Q%’a %%%5562%% g(ﬁ
stinul ating factroer h(eIWO@SIfﬁctOFFH'H@dﬁN&aGTQWPhN@deﬁGCtPPE@XTNH\I@Vve G ow h
'(:gﬁ,}: 038 ( NS;) Kﬁér&ird')d’l@éhﬁ%g(I&@%&rﬁ%@ﬁt@tobl@&mul&@@@aﬂﬁf@QQQ_I?_GSi s Pr OL ein

- pat i sin beta
515 2. The SoHBeH koL LR 3 b3kt NET, fac e CHBR
conprises gl yceoyletingpcerM €3 dHacaeia Shertideep”, (PLGF), Nerve Growth Factor

(NGF), Keratinocyte Growth Factor (KGF), Bone morphogenesis Protein (BMP-4),

Hepatocyte Growth Factor (HGF), Leptin, Noggin, and Thymosin beta 4.

35
30. The plant-produced heterologous growth factor of claim 27 or 28, which is
Epidermal Growth Factor.
31. A method of manufacturing a topical product comprising mixing together a
40 hyaluronic acid, at least one excipient and transgenic plant extract comprising a

growth factor selected from Epidermal Growth Factor (EGF), Vascular Epithelial
Growth Factor (VEGF), Platelet-Derived Growth Factor (PDGF) including PDGF-AA,



33. The nethod of claim31 or 32 wherein said transgenic plant extract is
barl ey seed 20extract. 34. The nethod of any of clains 31-33 further

conpri si yoi2enl@ssong said growt h factor from sai d transgemiis2opi/@odoiext ract .
2535. The method of claim 34 wherein ®aid step of isolating conprises using

lon exchange CPIS(?&EE,Oa%B%BE}!—'Rb, Fibroblast Growth Factors (FGFs) including FGF-a, and

FGF-b FGF-4 and FGF-6, Transforming Growth Factors-beta (TGFs-b) including TGF
beta-1, TGF beta-2, TGF beta-3, Transforming Growth Factor-alpha (TGF-a),
Erythropoietin (Epo), Insulin-Like Growth Factor-1 (IGF-I), Insulin-Like Growth

5 Factor-II (IGF-II), Interleukin-1 (IL-1) including IL-1 alpha and IL-1 beta,
Interleukin-2 (IL-2), Interleukin-4 (IL-4), Interleukin 5 (IL-5), Interleukin-6 (IL-6),
Interleukin-7 (IL-7), Interleukin-8 (IL-8), Interleukin-10 (IL-10), Interleukin-13
(IL-13), Interleukin-15 (IL-15), Interleukin-18 (IL-18), Interleukin-20 (IL-20),
Tumor Necrosis Factor-alpha (TNF-a), Tumor Necrosis Factor-beta (TNF-b),

10 Interferon-gamma (INF-g),Granulocyte Colony Stimulating Factor (G-CSF),
Granulocyte Macrophage Colony Stimulating Factor (GM-CSF), Macrophage Colony
stimulating factor (M-CSF), Placenta Growth Factor (PLGF), Nerve Growth Factor
(NGF), Keratinocyte Growth Factor (KGF), Bone morphogenesis Protein (BMP-4),
Hepatocyte Growth Factor (HGF), Leptin, Noggin, and Thymosin beta 4.

15
32. The method of claim 31, wherein said at least one excipient comprises glycerol, ,
calcium chloride and water.
33. The method of claim 31 or 32 wherein said transgenic plant extract is barley seed
20 extract.
34. The method of any of claims 31-33 further comprising isolating said growth factor
from said transgenic plant extract.
25 35. The method of claim 34 wherein said step of isolating comprises using ion

exchange chromatography.



