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COSMECEUTICAL
SIGNIFICANCE

Healthy skin contains high ascorbic acid (vitamin
C) concentrations which support numerous skin
barrier functions such as stimulating collagen
synthesis, protection against ultraviolet-induced
photodamage, adding to the innate immunity
function of the skin and reducing dermal pore
size to improve skin appearance. In addition,
vitamin C fundamentally impacts ameliorating
skin pathologies like psoriasis, progressive
purpura, allergic contact dermatitis and acne.
Moreover, vitamin C is present in the dermis and
epidermis, with the latter having higher vitamin
C concentrations. Exposure to pollutants and UV
rays can cause degradation of dermal vitamin C.
Hence, vitamin C concentrations are drastically
lower in aged and photodamaged skin. The
bioavailability of orally administered vitamin C
can be considered insufficient to restore dermal
vitamin C requirements. Therefore, topical
application of the synergistic antioxidant
combination of vitamins C and E can benefit skin
health by restoring dermal barrier function via
different physiological pathways.



SKIN BARRIER RESTORING
ACTION OF C (VITAMIN C
CONCENTRATE)

Collagen synthesis
booster

Cosmeceutical features:

™ skin thickness, | wrinkle
formation, T cutaneous
hydration, |, acne scarring
Physiology: 1 ability of
fibroblasts to synthesize
collagen | and IlI, 1 assembly
of collagen fibers, 1 elastic
microfibrils, 1 production of

mucopolysaccharides, ' MMP-|,

J UV-induced collagen
breakdown, 1 ceramides,
prolyl and lysyl hydroxylase
enzymes, | stability of tertiary
collagen structures

Complexion corrector

Cosmeceutical features:
J pigmentation, T skin tone
Physiology: |, melanin
production, |, tyrosinase, |/
hydroxylation of tyrosine to
DOPA, |, DOPA to
ortho-quinone

Increased skin immunity

Cosmeceutical features: 7 skin
barrier, |, redness, |, swelling, 1
protection against oxidative
damage, | infection occurrence,
M tissue remodeling

Physiology: T MMP-|, 1
differentiation of keratinocytes,
M accumulation in neutrophils,
M protection of oxidant-sensitive
caspase-dependent apoptotic
process, T glutathione
regeneration, T NFkB (pro-
inflammatory factor), T leukocyte
chemotaxis, 1 proliferation and
migration of fibroblasts, T HIF-1,
M Glycosaminoglycan synthesis,
M synthesis of barrier lipids

Reduce pore size

Cosmeceutical features:

J reduced pore size, 1 skin tone,
M skin texture, 1 overall skin
appearance

Physiology: 1 ultrastructural
organization of SC, T
differentiation of keratinocytes,
T ceramides




Figure 1. Immunolocalization of type | collagen in
fibroblasts treated with ascorbic acid for 48 h: (A) the
control (cell culture medium), (B) a 100 uM ascorbic acid
solution, (C, D) a specialized formulation comprising 100
UM ascorbic acid. Thin arrows indicate evidence of positive
intracellular labeling for type | collagen, and thick arrows
signify intense labeling of collagen type | in the extracellular
matrix. Red arrows display multiple dividing cells. Cells
were analyzed via fluorescence microscopy with a 20x
objective. Scale bars=50 pym (Maione-Silva et al., 2019).

List of abbreviations

DOPA: Dihydroxyphenylalanine
HIF-1: Hypoxia-inducible factor-1
MMP-I: | Metalloproteinase-|

NFkB: Nuclear Factor kB

SC: Stratum corneum

(OAVE Ultraviolet




Table 1: Summary of ingredients included in C
(Vitamin C Concentrate)

INGREDIENT CLASSIFICATION REASON FOR INCLUSION

Stabilized Water soluble Collagen synthesis booster,
ascorbic acid | vitamin, improving the appearance
(Vitamin C) | antioxidant of pigmentation, improving

skin immunity, pore size
reduction and regeneration
of oxidized tocopherol
acetate (synergistic action).

Tocopherol Lipid soluble Stabilization of ascorbic
acetate vitamin, acid, reduces lipid
(Vitamin E) | antioxidant peroxidation, synergistic

photoprotection and
inhibition of melanocyte
production when combined
with ascorbic acid.

WARNINGS

Topical reactions to ascorbic acid and
tocopherol acetate are considered rare. If
redness, itching, and dryness accompany
ascorbic acid application consider applying
lower concentrations of ascorbic acid and
increasing the concentration gradually to
achieve optimal topical effects.

The product must be stored in an airtight
container, protected from light, and kept
at or below 25°C.



REFERENCES

Al-Niaimi, F. & Chiang, N. Y. Z. 2017. Topical Vitamin C and the
Skin: Mechanisms of Action and Clinical Applications. The Journal
of Clinical and Aesthetic Dermatology, 10(7), 14-17.

Costa, A, Pereira, E., Assumpcao, E., Santos, F, Ota, F., Pereira, M,,
Fidelis, M., Favaro, R, Langen, S., Arruda, L. & Abildgaard, E. 2015.
Assessment of clinical effects and safety of an oral supplement
based on marine protein, vitamin C, grape seed extract, zinc, and
tomato extract in the improvement of visible signs of skin aging
in men. Clinical, Cosmetic and Investigational Dermatology, 319.
https://doi.org/10.2147/CCID.S79447

Gref, R, Deloménie, C., Maksimenko, A., Gouadon, E., Percoco, G,
Lati, E., Desmaéle, D., Zouhiri, F., & Couvreur, P. 2020. Vitamin
C-squalene bioconjugate promotes epidermal thickening and
collagen production in human skin. Scientific Reports, 10(1),
16883. https://doi.org/10.1038/s41598-020-72704-1

Joshi, M., Hiremath, P., John, J., Ranadive, N., Nandakumar, K., &
Mudgal, J. 2023. Modulatory role of vitamins A, B3, C, D, and E on
skin health, immunity, microbiome, and diseases.
Pharmacological Reports, 75(5), 1096-1114.
https://doi.org/10.1007/s43440-023-00520-1

Lv, X, Wu, Z., & Qi, X. 2022. High skin permeation, deposition and
whitening activity achieved by xanthan gum string vitamin c
flexible liposomes for external application. International Journal
of Pharmaceutics, 628, 122290.
https://doi.org/10.1016/j.ijpharm.2022.122290

Maione-Silva, L., de Castro, E. G., Nascimento, T. L, Cintra, E. R,
Moreira, L. C, Cintra, B. A. S., Valadares, M. C, & Lima, E. M. 2019.
Ascorbic acid encapsulated into negatively charged liposomes
exhibits increased skin permeation, retention and enhances
collagen synthesis by fibroblasts. Scientific Reports, 9(1), 522.
https://doi.org/10.1038/s41598-018-36682-9

Pullar, 3., Carr, A., & Vissers, M. 2017. The Roles of Vitamin C in Skin
Health. Nutrients, 9(8), 866. https://doi.org/10.3390/nu9080866




00

The Willows Office Park, Unit H3, c/o Simon Vermooten
& Farm Roads, Die Wilgers, Pretoria, South Africa

+27 12 809 2856
info@biomedicalemporium.com
www.biomedicalemporium.com



