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PROJECT NAME (Ingredient Trade Name): SABI (Growth factor complex)
Active Ingredient Scientific Name: EGF, aFGF, bFGF, IGF-1, KGF-2, VEGF, SOD
Submission Date: 2010/04/16

Description of Product: SABI contains high potency growth factor complex and is designed to
re-invigorate human skin’s natural recovery function. Two to three weeks of intensive skin care
will encourage skin’s natural recovery function and restores youthful skin texture and radiance
quicker than any other skin care products.

1. Supporting Evidence (Efficacy/Functionality):

Provide all supporting literature and research studies, publications, protocols, and analytical assessment.
B Mechanism of Action/s (MOA)

Skin aging is mediated by combinational effects of time (intrinsic aging) and environmental factors (extrinsic
aging) on cellular and extracellular infrastructure. These are two independent, clinically and biologically
distinct, processes that affect the skin structure and function simultaneously. Growing evidence now suggests
that the two aging processes have converging biochemical and molecular pathways that lead to photoaging of
skin. The common mechanisms of the two aging processes may provide several unique opportunities to
develop new antiaging therapies. Recent advances in understanding the role of endogenous growth factors in
the aging process provide one such opportunity to develop novel antiaging cosmeceutic products.

A growth factor is a naturally occurring substance capable of stimulating cellular growth, proliferation and
cellular differentiation. Usually it is a protein or a steroid hormone. Growth factors play an important role in
reversing the effects of skin aging mediated by chronological and environmental factors. Excessive
oxidation of intra- and extracellular components result in breakdown of collagen and elastin network in the
dermis and produce the effect of facial aging.

Topical application of human growth factors in multiple clinical studies has been shown to reduce the signs
and symptoms of skin aging, including statically significant reduction in fine lines and wrinkles and increase in
dermal collagen synthesis. Figure 1 shows a schematic of the process of photodamage and wound healing.
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Fig. 1. Healing and remodeling of skin damaged by the effect of intrinsic aging, extrinsic aging, wound, or
laser procedures.
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1-1-1. acidic Fibroblast Growth Factor (aFGF)

Heparin-binding growth factor 1 is a protein that in humans is encoded by the FGF1 gene.[z]m

The protein encoded by this gene is a member of the fibroblast growth factor (FGF) family. FGF family
members possess broad mitogenic and cell survival activities, and are involved in a variety of biological
processes, including embryonic development, cell growth, morphogenesis, tissue repair, tumor growth and
invasion. It acts as a mitogen for a variety of mesoderm- and neuroectoderm-derived cells in vitro, thus is
thought to be involved in organogenesis. Three alternatively spliced variants encoding different isoforms have
been described.™

aFGF is a potent mitogenic and chemotactic agent for vascular endothelial cells, dermal fibroblasts, and
epidermal keratinocytes, the principal cellular constituents of skin. To explore its potential to heal chronic
dermal wounds, we applied pure recombinant human aFGF topically to full-thickness excisional injuries in
healing-impaired genetically diabetic mice. Therefore, aFGF has potential therapeutic applications for
promoting healing of dermal ulcers, especially in healing-impaired individuals.

Functions of aFGF:
- Improve elasticity of skin by synthesizing collagen and elastin
- Promote hair growth & prevent decolorization

1-1-2. basic Fibroblast Growth Factor (bFGF)

Basic fibroblast growth factor, also known as bFGF, FGF2 or FGF-B, is a 16.3 kDa protein with 154 amino
acid residues and a member of the fibroblast growth factor family™>®. bFGF stimulates the growth of
fibroblasts, myoblasts, osteoblasts, neuronal cells, endothelial cells, keratinocytes, chodrocytes, and many
other cell types!”.

bFGF also plays an important physiological role in tissue regeneration and wound healing®*”, accelerates
angiogenesis during early wound healing process[ll], and stimulates endothelial cell proliferation, migration,
and collagen production™ (Fig. 2, 3).
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bFGF reduce irradiated soft tissue injury and improve random skin flap viability[l3](Fig. 4). bFGF is an
effective growth factor in the surgical healing of irradiated wounds.
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Functions of bFGF:

- Reduce and prevent lines and wrinkles by actively generating new skin cells
- Skin rejuvenator involves in normal growth, healing, & wound repair
- Strengthen skin elasticity by inducing the synthesis of collagen and elastin

- Help blood circulation in the scalp and revitalizing hair follicles

1-1-3. Epithelial Growth Factor (EGF)

Human EGF is a 6 kDa protein with 53 amino acid residues and
intramolecular disulfide bonds™. EGF is a growth factor that plays
important role in the regulation of cell growth, proliferation, and
differentiation by binding to its receptor EGFR™.

EGF plays important roles in normal wound healing in tissues such
skin, corrnea, and gastrointestinal tract. EGF is a strong
chemoattractant for fibroblasts and ephithelial cells and an
important factor mediating wound healing processes™®*®(Fig. 5).
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Fig. 5. Wound healing activity of EGF

EGF treatment significantly accelerated healing compared to Silvadene vehicle treated injuries (Fig. 6). EGF
accelerates of healing of epithelial wounds by promotion of keratin expression of the corneal epithelium (Fig.

7).
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Figure 7. Effect of EGF on the expression levels

Fig. 6. Epidermal regeneration of paired, partial thickness
wounds created with a Padget dermatome and treated with

of keratin 6a in UROtsa parental cells grown in

10 ug EGF per gm Silvadene or treated with Silvadene alone. serum-containing medium.

The discovery of EGF won Stanley Cohen a Nobel Prize in Physiology and Medicine in 1986 and was

patented for cosmetic use by Greg Brown in 1989™"9(Fig. 8).
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Fig. 8. New Cell increase Relative to Control after
applying cream with EGF 60 days.

Functions of EGF:

- Reduce and prevent lines and wrinkles by actively generating new skin cells
- Enhance tone for skin that brimming with vitality & energy

- Nourish skin that appears smoother, brighter & regains its youthful look

1-1-4. Insulin-like Growth Factor-1 (IGF-1)

Insulin-like growth factor-1 (IGF-1), also called somatomedin C is a single chain polypeptide of 70 amino acid
residues cross-linked by three disulfide bridges .

IGF-1 affects the growth and differentiation of the variety of tissues. It is mitogenic for wide range of cells
including fibroblasts, osteoblasts, smooth muscle cells, fetal brain cells, neuroglial cells and erythroid
progenitor cells™ (Fig. 9,10). Almost every cell in the human body is affected by IGF-1, especially cells in
muscle, cartilage, bone, liver, kidney, nerves, skin, and lungs. In addition to the insulin-like effects, IGF-1 can
also regulate cell growth and development, especially in nerve cells, as well as cellular DNA synthesis 2.
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with IGF-1. Fig.10 Activity of IGF-1.

IGF-1 is produced primarily by the liver as an endocrine hormone as well as in target tissues in a
paracrine/autocrine fashion 23],

IGF-I expression promotes an average increase of 15% in muscle mass and a 14% increase in strength in
young adult mice, and remarkably, prevents aging-related muscle changes in old adult mice, resulting in a
27% increase in strength as compared with uninjected old muscles. Muscle mass and fiber type distributions
were maintained at levels similar to those in young adults 4.

IGF-1 has been manufactured recombinantly on a large scale using both yeast and E. coli. Several
companies have evaluated IGF-1 in clinical trials for a variety of indications, including growth failure, type 1
diabetes, type 2 diabetes, amyotrophic lateral sclerosis (ALS aka "Lou Gehrig's Disease"), severe burn injury
and myotonic muscular dystrophy (MMD).

Functions of IGF-1:

- Treat the appearance of lines and wrinkles

- Increases skin's own collagen & elastin levels and reduce blotchiness

- Refine texture glides effectively and slim your face and body with a fat burning effect
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- Strengthen hair while stimulating hair follicles to produce strong hair shaft

1-1-5. Keratinocyte Growth Factor-2 (KGF-2)

KGF-2 (FGF-10) is a member of the fibroblast growth factor (FGF) family. FGF family members possess

broad mitogenic and cell survival activities, and are involved in a variety of biological processes, including
[25]

embryonic development, cell growth, morphogenesis, tissue repair, tumor growth and invasion

KGF-2 exhibits mitogenic activity for keratinizing
epidermal cells, but essentially no activity for fibroblasts,
is similar to the biological activity of FGF7 (KGF, Fig.11).
is required for embryonic epidermal morphogenesis
including brain development, lung morphogenesis, and
initiation of lim bud formation. This growth factor is also L

oo ) - Days in cult
implicated to be a primary factor in the process of AR wound

healing[26-30] Fig. 11. A, Time course of the effect of KGF on
' mammary epithelial cell growth. B, Morphology of
mouse mammary epithelial cell colonies. x40.
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Palifermin (trade name Kepivance, marketed by

Biovitrum) is a human recombinant keratinocyte growth factor (KGF) produced in Escherichia coli. KGF
stimulates the growth of cells that line the surface of the mouth and intestinal tract. Human Genome Sciences
(HGS) and GlaxoSmithKline (formerly SmithKline Beecham) are devel-oping topical and injectable
formulations of repifermin, keratinocyte growth factor-2 (KGF-2), also known as fibroblast growth factor-10
(FGF-10) for the potential treatment of wound care, oral and intestinal mucositis, and inflammatory bowel
diseases.

The growth and development of hair follicles is influenced by a number of different growth factors and
cytokines, particularly members of the fibroblast growth factor (FGF) family. Keratinocyte growth factor (KGF
or FGF-7) is a recently identified 28-kd member of the FGF family that induces proliferation of a wide variety
of epithelial cells, including keratinocytes within the epidermis and dermal adnexa. KGF is an important
endogenous mediator of normal hair follicle growth, development, and differen-tiation®32.,

Functions of KGF-2:

- Reduce and prevent lines and wrinkles by actively generating new skin cells.

- Refine texture glides effectively and light up skin.

- Delivery of KGF to the base of the follicles which helps strengthen hair while stimulating hair follicles to
produce strong hair shaft.

1-1-6. Vascular Endothelial Growth Factor (VEGF)

Vascular endothelial growth factor (VEGF) is a chemical signal produced by cells that stimulates the growth of
new blood vessels. It is part of the system that restores the

oxygen supply to tissues when blood circulation is inadequate. (RN " (e
VEGF is a symmetric homodimeric molecule with two receptor g'/ \ -
binding interfaces lying on each pole of the molecule. Through ‘ ',‘ w ! e
alternative splicing six VEGF isoforms were identified"’). ' 1
e
VEGEF is a sub-family of growth factors, specifically the platelet- ® e‘
derived growth factor family of cystine-knot growth factors. They — ) 4 are
important signaling proteins involved in both vasculogenesis Q” g e et 7 i et (the

de novo formation of the embryonic circulatory system) and
angiogenesis (the growth of blood vessels from pre-existing Fig.12. VEGF induces vasculogenesis by

vasculature). VEGF's normal function is to create new blood  increasing production and proliferation
of endothelial cells.
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vessels during embryonic development, new blood vessels after injury, and new vessels (collateral circulation)
to bypass blocked vessels (Fig.12)P*,

When VEGF is overexpressed, it can contribute to disease. Solid cancers cannot grow beyond a limited size
without an adequate blood supply; cancers that can express VEGF are able to grow and metastasize.
Overexpression of VEGF can cause vascular disease in the retina of the eye and other parts of the body.
Drugs such as bevacizumab can inhibit VEGF and control or slow those diseases.

Functions of VEGF:

- Angiogenesis
1 Migration of endothelial cells
1 mitosis of endothelial cells
1 Matrix metalloproteinase activity
1 avB3 activity
- creation of blood vessel lumen
- creates lumen
- creates fenestrations
- Chemotactic for macrophages and granulocytes
- Vasodilation (indirectly by NO release)

1-1-7. Superoxide Dismutase 1 (SOD1)
Superoxide dismutase 1, soluble (amyotrophic lateral sclerosis 1 (adult)), also known as SOD1, is a human
protein and gene. This gene encodes one of three forms of the human superoxide dismutase.

SOD1 binds copper and zinc ions and is one of three isozymes responsible for destroying free superoxide
radicals in the body. The encoded isozyme is a soluble cytoplasmic and mitochondrial intermembrane space
protein, acting as a homodimer to convert naturally occurring, but harmful, superoxide radicals to molecular
oxygen and hydrogen peroxide®(Fig. 13, 14).
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Mutations (over 100 identified to date) in this gene have been linked to familial amyotrophic lateral
sclerosis®®. The most frequent mutations are A4V (in the U.S.A.) and H46R (Japan). The most studied ALS
mouse model is G93A. Rare transcript variants have been reported for this gene.

Mice lacking SOD1 have increased age-related muscle mass loss (sarcopenia), early development of
cataracts, macular degeneration, thymic involution, hepatocellular carcinoma, and shortened lifespan.

Cosmetic uses of SOD1

SOD is used in cosmetic products to reduce free radical damage to skin, for example to reduce fibrosis
following radiation for breast cancer. Studies of this kind must be regarded as tentative however, as there
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were not adequate controls in the study including a lack of randomization, double-blinding or placebo.
Superoxide dismutase is known to reverse fibrosis, perhaps through reversion of myofibroblasts back to
fibroblasts.
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In vivo testing (Laboratory, Animal, and Human Clinical Studies)
In vivo testing

Efficacy Test (SABI)

(NUFREX T ECHNOIOET

1. Whitening effect
- Male (Age 441 Arm

SAR An{ieu Control

After 3 weeks

NUTREX

CasormercniaL No.21
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Efficacy Test (SABI)

i NUTREXSTEC HNOLUOEY:
2. Anti-wrinkle effect
Male [Age 441 Arm

e

After 1 day [200 x) After 2 weeks (200 x)

NUTREX

Cararmercniss No.22

] Clinically tested
= Provide studies done by Company on the ingredient.
= Total number of clinical studies completed: 3 times
=  Study design? (number of subjects, duration of the study/ies, double-blinded, placebo-
controlled, case controlled, etc.)
e 1:30 persons, 4 weeks
e 2:10 persons, 4 weeks
e 3:10 persons, 4 weeks
= Percent response rate?
= Dose and delivery form used in the study/ies 0.06 mg and nanoliposome
Published or not published, and in which journal/s?
Recommended Delivery form/s: Water solution or powder
Recommended dose/s? (mg per day) : 0.06 mg (~20 ppm/3 ml use)
Collaborating Organizations, professors or University Affiliations
= Hang-Cheol Shin (Professor, Bioinformatics Dept. Soongsil University)
Conclusions from the studies
= Promotes normal skin cell division and regeneration
= Increases skin elasticity and moisturizing ability, while prevents post-inflammatory hyper-
pigmentation
= Improves the aging and dehydration of skin induced by UV exposure

2. Intellectual Property / Exclusivity

Provide an IP Portfolio summary to include:
u Provide patent information
=  Provisional/non-provisional/PCT/
How is the patent unique, compared to competition?
Number of patents?
Patent Type? (Process, Application, Combination, Composition, or other)
Patent Number/s, title, abstract, claims and application/issue dates

13
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Application,
No. | Type Title Registration No. Owner Remarks
(Y/M/D)

METHOD FOR PREPARING SOLUBLE AND

1 | Patent [RECOMBINANT PROTEINS USING PDI AS 10&%882;(7)(1)/0214%81 Nutrex Technol. Applia
A FUSION PARTNER '
PROCESS FOR PRODUCING

2 | Patent |RECOMBINANT PROTEIN USING NOVEL 10&;882;3(1)?25;82 Nutrex Technol. | Korea,
FUSION PARTNER '
METHOD FOR PREPARING SOLUBLE AND | PCT/KR2005/003 | \\ /oo rono | pet

3 | Patent RECOMBINANT PROTEINS USING PDI AS 543 oo applied
A FUSION PARTNER (2005/10/24) '
PROCESS FOR PRODUCING | PCT/KR2007/006

4 | Patent RECOMBINANT PROTEIN USING NOVEL 792 Nutrex Tecnnol. | o Sied
FUSION PARTNER (2007/12/24) '
METHOD FOR PRODUCING

5 Patent | RECOMBINANT PROTEIN USING PoiDAS A|  potciaiih | N il
FUSION PARTNER '
METHOD FOR PRODUCING

6 | Patent RECOMBINANT PROTEIN USING RNA (12%'898/%%}5% Nutrex Technol Regtred
POLYMERASE AS A FUSION PARTNER '
METHOD FOR PRODUCING

7 | Patent |RECOMBINANT PROTEIN USING RpoS AS (12%'898/%%}%6) Nutrex Technol. Regeired
A FUSION PARTNER '
METHOD FOR PRODUCING

8 | Patent RECOMBINANT PROTEIN USING Crr AS A (12%'898/%%}%5) o
FUSION PARTNER '
METHOD FOR PRODUCING

9 Patent | RECOMBINANT PROTEIN USING slyD AS A| 0 t0 A I
FUSION PARTNER '
METHOD FOR PRODUCING

10 | patent | RECOMBINANT PROTEIN USING MALATE | 10-0890183 | Nutrex Technol. | _ Korea
DEHYDROGENASE ~AS A FUSION| (2009/03/17) Co. Ltd Registered
PARTNER
METHOD FOR PRODUCING

11 | Patent |RECOMBINANT PROTEIN USING Tsf AS A (12%'898/%%}577) Nutrex Technol. Regeied
FUSION PARTNER '
PREPARATION METHOD OF | PCT/KR2008/005 |\ oo rok | por

12 | Patent | RECOMBINANT PROTEIN BY USE OF A 256 oot Applied
FUSION EXPRESSION PARTNER (2008/05/09) '
METHOD FOR PREPARING SOLUBLE AND

13 | Patent RECOMBINANT PROTEINS USING PDI AS | o023t NUrgeTeemnol | Uog
A FUSION PARTNER '
PREPARATION METHOD OF

14 | Patent |[RECOMBINANT PROTEIN BY USE OF A (215668733/8231) Nutrex Tecmnol | ooied
FUSION EXPRESSION PARTNER '

u Describe exclusivity options (MLM, all markets, global, etc.)
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