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Abstract

Neova® DNA Repair Factor Nourishing Lotion is a light weight moisturizer that combines the restorative action
of copper peptide with advanced DNA repair. Copper peptides have been shown to enhance the deposition of
new extracellular matrix. DNA protection is provided by Helimoduline, a mixture of peptide factors from cotton
which increase the surveillance of the DNA to identify damage and speed the natural repair process. These two
functions are supplemented by enhanced moisturization action provided by a component similar to the skin’s

natural moisturization factors.

Introduction

The natural aging process normally begins in the
mid-20s. In the skin, the synthesis of collagen and
other components of the extracellular matrix is
slower and elastin, the substance that enables
skin to be flexible, is less functional. The dead skin
cells at the surface do not shed as quickly and the
production of new skin cells decreases. One of
the main causes of the visible signs of aging skin
is sun exposure. Freckles, age spots, spider veins
on the face, rough and leathery skin, fine wrinkles
that disappear when stretched, loose and dry skin,
a blotchy complexion, actinic keratoses, and skin
cancer can all be attributed to sun exposure.

Photoaging also occurs over a period of years.
With repeated exposure to the sun, the skin loses
the ability to repair itself. Studies have shown
that repeated ultraviolet (UV) exposure breaks
down collagen and other matrix components
and impairs the synthesis of new collagen while
DNA damage accumulates leading to increasing
incidences of skin cancer and lower rates of cell
renewal.

Copper Peptide Complex®

Copper is essential to vital cellular and enzyme
processes required for human health, and is the
third most abundant trace metal in the body, after
iron and zinc. Since the 1830s, copper has been
known to be an essential nutrient. Copper plays a
key role in several of the body’s essential enzyme
systems needed for tissue repair and other
biological responses. These copper-based enzyme
systems allow tissue to repair itself, blood vessels
to form, wounds to close and inflammation to
decrease. Copper is now known to be critical
to the normal repair and healing process in all

tissue, including connective tissues that comprise
human skin, internal organs and bones.

Skin health, dermal wound healing, and general
soft tissue repair requires many of the same
biological processes such as reconstitution of
an extracellular matrix and increased blood flow
(angiogenesis). Copper is utilized by essentially
every cell and organ; resulting in the formation of
important copper-dependent enzymes—including
cytochrome C oxidase (energy production),
superoxide dismutase (antioxidation) and lysyl
oxidase (cross-linking of elastin and collagen in
skin)'2.

In numerous studies, copper peptides have been
shown to promote new blood vessel growth,
enhance the expression of growth factors,
activate matrix metalloproteases, and stimulate
the formation of new collagen, elastin, and
glycosaminoglycan components of tissue to
accelerate the repair process®®.

DNA Repair Factor Nourishing Lotion contains
the copper peptide L-Alanine-L-Histidyl-L-Lysine
Copper (INCI Alanine/Histidine/Lysine Polypeptide
Copper HCI) or AHK-Cu. This is a multifunctional
copper peptide which both increases dermal cell
proliferation and viability while increasing the
deposition of collagen to renew the extracellular
matrix.

Dermal fibroblasts are the main cells responsible
for the production of collagen and other proteins
essential for healthy skin. The response of
human dermal fibroblasts to AHK-Cu has been
investigated using cultured cells. The results

© 2009 PhotoMedex. All Rights Reserved.



DNA REPAIR FACTOR
NOURISHING LOTION

show that AHK-Cu increases the growth and
viability of dermal fibroblasts while stimulating
the production of collagen™.

Normal human dermal fibroblasts were seeded
into a 96-well cell culture plate and grown to
confluence in high glucose media supplemented
with 10% fetal calf serum for three days. They
were then placed in low glucose media with 2%
serum and various amounts of AHK-Cu complex.
After an additional three days, the cells were
incubated with neutral red to assess their viability
and stained with sulforhodamin B and counted to
determine the number of cells.

The results in Figures 1 and 2, show that the
addition of AHK-Cu complex stimulated the
proliferation of the normal human dermal
fibroblasts and increased their viability.
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Figure 1. Effect of AHK-Cu on Dermal Cell Proliferation.
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Figure 2. Effect of AHK-Cu on Dermal Cell Viability.
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The effect of the AHK-Cu copper peptide complexes
on collagen formation was determined by isolating
the amount of collagen type | produced by human
fibroblasts in cell culture. Normal human dermal
fibroblasts were seeded into a 96-well cell culture
plate and grown to confluence in high glucose
media supplemented with 10% fetal calf serum
for 3 days. They were then placed in low glucose
media with 2% serum and various amounts of
AHK-Cu complex. After 3 days, the culture media
was collected and analyzed for collagen type |
content by a sandwich ELISA assay using purified
antibody to collagen type I.

The results below in Figure 3 show that the
addition of AHK-Cu complex stimulates the
formation of collagen type | by 300% over the
control.
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Figure 3. Effect of AHK-Cu on Dermal Cell Collagen
Production.

Heliomoduline®

DNA damageisacritical aftermath of UVirradiation
due to sunlight exposure and contributes to many
of the visible aspects of photoaging. The DNA
structure is constantly monitored by cellular
mechanisms and repaired as needed to maintain
healthy cells. DNA repair is a collection of
processes in which the cell identifies and corrects
damage to the affected DNA molecules. One
of the important aspects of the ongoing DNA
repair process is the recognition of the damage.
Heliomoduline™ (INCI name Gossypium Hirsutum
(Cotton) Extract) is a mixture of peptides from
cottonseed selected to prime the initial phase
of DNA repair through the stimulation of the
production of the protein termed XPC (the
Xeroderma Pigmentosum group C protein). Rich
in peptides purified from cotton seeds,
Heliomoduline stimulates the natural DNA repair
system and eliminates the damaged fragments.
Skin-aging and inflammatory reactions are
therefore reduced. XPC is an important DNA
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damage recognition protein involved in
nucleotide excision repair'?’®. The XPC targets the
elimination of cyclobutane pyrimide dimers (CPD)
by the repair enzymes, which in turn protect the
cell from the mutagenic effects of UV radiation.

When tested on human fibroblasts irradiated
with UVA, Heliomoduline significantly stimulated
the expression of the XPC protein by 91 per cent
above the control level (Figure 4).
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Figure 4. Enhanced Expression of XPC by Heliomoduline.
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In othertests, Heliomoduline ata 2% concentration
on cultured keratinocytes, it significantly reduces
the level of cyclobutane pyrimide dimmers
(CPDs) by 45%, thereby protecting the cell from
the damaging mutagenic effects of UV irradiation
(Figure 5).

In vivo tests in volunteers have shown that
Heliomoduline limits inflammation and erythema.
Tested at 4%, Heliomoduline leads to a significant
reduction in the quantity of interleukins-1a
induced by a UV radiation (-18%), and reduces the
appearance of erythema by 7% in comparison to
a placebo.

Prodew Amino Acid Moisturizer

Prodew is a moisturizer formulated to mimic
the natural moisturization components of
human skin™. Skin contains a number of
natural moisturizing factors which consist of
a combination of free amino acids, along with
other physiological chemicals such as lactic acid,
urea and salts. These are present primarily in the
stratum corneum. Together these components are
called “natural moisturizing factors”'®'® and are
responsible for keeping the skin moist and pliable
by attracting and holding water—a property called
hygroscopic.
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Figure 5. Reduction of CPDs by Heliomoduline in
Keratinocytes.

The natural moisturizing factor is composed of
approximately 40% of a mixture of amino acids,
12% PCA (pyrrolidone carboxylic acid), sodium
lactate and a mixture of minor components.
The amino acid composition of the ProDew
component is modeled after that of the natural
moisturizing factor and contains the same mix
of basic, neurtal, and acidic amino acids. It also
contains the PCA (pyrrolidone carboxylic acid).

In addition to providing enhanced moisturization
by the mimicking of the natural moisturizing
factor of skin, the Prodew amino acid mixture
contains a combination of glycine, proline, and
alanine similar to that found in collagen. Like
any other protein, collagen consists of amino
acids. Altogether there are 20 different kinds of
amino acids in human cells. However, collagen
is unusually rich in a few particular amino acids,
among them glycine, proline, and alanine. Their
presence enhances the available precursors in
the skin to aid in the production of new collagen.

The Prodew moisturizer also contains the amino
acid arginine which, in addition to providing
moisturization as a component of the natural
moisturizing factor is known to provide protection
for skin cells and to aid in collagen production2".

Collagen

Additional collagen precursor amino acids are
provided by the addition of hydrolyzed collagen
which contains all the necessary amino acids
needed for optimization of collagen production.
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Summary

DNA Repair Factor Nourishing Lotion is a light
weight moisturizer that combines the restorative
action of copper peptide with advanced DNA
repair. Copper peptides have been shown to
enhance the deposition of new extracellular
matrix. DNA repair is provided by Helimoduline,
a mixture of peptide factors from cotton which
increase the surveillance of the DNA to identify
damage and speed the natural repair process.
These two functions are supplemented by
enhanced moisturization action  provided
by a component similar to the skin’s natural
moisturization factors.

References

1. Jackson EM. The Importance of Copper in Tissue
Regulation and Repair: A Review. Cosmetic Dermatology
1997;10 (10):35-6.

2. Milne DB. Copper in clinical practice. Clin Lab News
1993;19:80-1.

3. Buffoni F, Pino R, Dal Pozzo A. Effect of tripeptide-copper
complexes on the process of skin wound healing and
on cultured fibroblasts. Archives Internationales de
Pharmacodynamie et de Therapie 1995;Vol.:-60.

4. Huang PJ, Huang YC, Su MF, Yang TY, Huang JR, Jiang
CP. In Vitro Observations on the Influence of Copper
Peptide Aids for the LED Photoirradiation of Fibroblast
Collagen Synthesis. Photomed Laser Surg 2007;25:183-
90.

5. Maquart FX, Bellon G, Chagour B, Wegrowski J, Patt LM,
Trachy RE et al. In vivo stimulation of connective tissue
accumulation by the tripeptide-copper complex glycyl-
L-histidyl-L-lysine-Cu2+ in rat experimental wounds. J
Clin Invest 1993;92:2368-76.

6. MaquartFX, PickartL, LaurentM, Gillery P, Monboisse JC,
Borel JP. Stimulation of collagen synthesis in fibroblast
cultures by the tripeptide-copper complex glycyl-L-
histidyl-L-lysine-copper(2+). FEBS Lett 1988;238:343-6.

7. McCormack MC, Nowak KC, Koch RJ.The effect of copper
tripeptide and tretinoin on growth factor production in
a serum-free fibroblast model. Arch Facial Plast Surg
2001;3:28-32.

8. 0Oddos T, Jumeau-Lafond A, Ries G. Requirement Of
Copper And Tripeptide Glycyl-L-Histidyl-L-Lysine-Cu
(GHK) Complex Formation For Collagen Synthesis
Activity In Normal Human Dermal Fibroblasts. American
Academy of Dermatology 60th Annual Meeting February
22-27,2002 New Orleans, LA. 2002.

20.

21.

22

NEOVA

Pollard JD, Quan S, Kang T, Koch RJ. Effects of copper
tripeptide on the growth and expression of growth
factors by normal and irradiated fibroblasts. Arch Facial
Plast Surg 2005;7:27-31.

. Data on File, ProCyte Corporation. 2006.
. Heliomoduline, DNA under close surveillance. Silab

Brochure, on file. 2009.

. Gan Wang Lynn Chuang XZSCADJRADaXSX. The

initiative role of XPC protein in cisplatin DNA damaging
treatment-mediated cell cycle regulation. Nucleic Acids
Res 32[7], 2231-2240. 2004.

. Wang G, Dombkowski A, Ghuang L, Xu X. The

Involvement of XPC Protein in the Cisplatin DNA
Damaging Treatment-Mediated Cellular Response.
Cancer Research 14[4], 303-314. 2004.

. Ajinomoto Co. IJ. ProDew 400. On line PDF Slide Show.

2009.

. Visscher MO, Tolia GT, Wickett RR, Hoath SB. Effect of

soaking and natural moisturizing factor on stratum
corneum water-handling properties. Journal of cosmetic
science 2003;No. 3:-289.

. Rawlings A, V, Harding CR. Moisturization and skin

barrier function.

43-8.

Dermatologic Therapy 2004;pp.

. Sieg A, Jeanneret F Fathi M, Hochstrasser D, Rudaz

S, Veuthey J et al. Extraction of amino acids by
reverse iontophoresis in vivo. European journal
of pharmaceutics and biopharmaceutics official
journal of Arbeitsgemeinschaft fur Pharmazeutische
Verfahrenstechnik e V 2009;No. 1:-226.

. Forestier JP. Approche osmotique de I'hydratation du

stratum corneum. International Journal of Cosmetic
Science 1987;No. 6:-279.

. Shi HP, Wang SM, Zhang G, X, Zhang YJ, Barbul A,

Curran JN et al. Supplemental L-arginine enhances
wound healing following trauma/hemorrhagic shock. .
Wound repair and regeneration : 2007;No. 1:-66.

Wittmann F, Prix N, Mayr S, Angele P, Wichmann MW,
van den Engel NK et al. L-arginine improves wound
healing after trauma-hemorrhage by increasing collagen
synthesis

Effect of a specialized amino acid mixture on human
collagen deposition. The Journal of trauma 2005;No. 1:-
162.

. Williams JZ, Abumrad N, Barbul A. Effect of a specialized

amino acid mixture on human collagen deposition.
Annals of surgery 2002;No. 3:-369.

PNI-503

© 2009 PhotoMedex. All Rights Reserved.

7/09



