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SCIENTIFIC EVIDENCE:  ALPHASCIENCE antioxidant serum  
is active for 10 hours inside the skin, with a reservoir effect. 

 

 

With aging, vitamin C level decreases in the body and should be compensated 
 

Ascorbic acid (vitamin C) level in the body decreases while iron levels increase, which is responsible 
for skin aging and mainly brown spots1 

 
Vitamin C decreases with age    While iron level increases 

                
It is therefore very important to bring pure vitamin C (L-ascorbic acid) to the skin to scavenger iron 
and therefore avoid pigmentation disorders in addition to block oxidative stress. 

 

 

Alfred Marchal PhD developed the best technology worldwide to stabilize antioxidant complexes in 
our serums 
 

For the first time, stability proofs even at hot temperature (tested more than 3 months at 40° C) 

 

 
 

Remark: the stability in the bottle is not enough to be sure that we really protect the skin against 
oxidative stress induced by UV, pollution, hormonal changes… 

1. the antioxidant serum needs to penetrate into the skin and impregnate all the skin layers 
including the dermis, to be effective and protect and repair skin cells.  

																																																								
1	Iron and Ascorbic Acid Concentrations in Human Dermis With Regard to Age and Body Sites. Gerontology. Nathalie 
Leveque  1 , Sophie Robin, Safwat Makki, Patrice Muret, André Rougier, Philippe Humbert 
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2. The antioxidant complex needs to be stable inside the skin: the human skin contains potent 
degradation factors (enzymes, water, heat…), associated with external factor (UV, pollution…), 
they will quickly destroy the antioxidants, especially vitamin C  

 

2/ Alfred MARCHAL is the only scientist who proved that its antioxidant complex penetrates into 
the dermis and keeps its stability inside the skin. 
 
Increase of vitamin C level in the dermis for 10 hours after first application of the antioxidant serum 

 

  
 
 

Reservoir effect, Increase of vitamin C level for 12 hours after second application 
 

 
This study was made by Pr Philippe HUMBERT for Alfred Marchal, on his antioxidant complex 
associating 8% L-ascorbic acid with 30% ginkgo biloba2 
 
 
 

ALFRED MARCHAL: a brilliant scientist and inventor 
Alfred MARCHAL, PhD in organic chemistry, is an internationally recognized 
antioxidants and aesthetic medicine expert. He has a 35-year academic 
experience in R&D for pharmaceutical organic synthesis and phyto 
pharmaceuticals.  

He is author of many scientific papers and patents in particular on vitamin C, 
vitamin K and hyaluronic acid. 

He is now ALPHASCIENCE Head of Science and works on new innovative anti-
aging molecules, stabilization and delivery systems.   
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Fig. 1. Cutaneous absorption of Asc after
the serum deposition at T = 1 h compared to
basal concentration of Asc in microdialy-
sates. Each value represents the mean B
SEM (n 13).

Discussion

In the skin, Asc is a part of the antioxidative network of
the stratum corneum and therefore, along with lipophilic
antioxidants, proteins and other biomolecules, a target to
the oxidative stressors of the environment. A decrease in
the concentration of Asc was measured in mouse dermis
[2] or in human skin equivalent [13] following UV irradia-
tion. Therefore, supplementation of the skin with antioxi-
dants, thereby strengthening its antioxidant capacity, is a
further approach in limiting UV-induced skin damage.
However, according to Dreher et al. [14], no significant
protective effect of Asc was obtained when it was applied
after UV exposure. Thus, that means that Asc prevents
oxidative damage only when it is present in relevant con-
centrations at the site of action beginning and during oxi-
dative stress. Maximum skin levels of Asc from ingestion
are regulated by active transport mechanisms that pre-
clude increasing levels by further ingestion. For this rea-
son, it is important to develop new stable topical formula-
tions to increase Asc dermis concentrations before ROS
cause damage to the skin. Pinnell et al. [15] reported the
critical importance of formulation pH for percutaneous
absorption of Asc. According to these authors, topical
application of an acidic pH formulation (less than 3.5)
resulted in increasing Asc skin concentrations. However,
the required duration of therapy is relatively long (weeks

to months) and skin irritation could occur with acidic pH
formulations. Therefore, the current formulation is less
acidic than those used by Pinnell et al. [15]. The pH of our
formulation was 3.1.

The presented data demonstrate that topical applica-
tion of Asc enhances its steady-state dermal levels during
8 h (fig. 1). After this period, Asc dermal concentrations
decrease to the basal level. Although Asc is a very hydro-
philic compound with a partition coefficient between
octanol and water of 0.02 B 0.002, the skin permeation of
Asc has been confirmed by several scientists. In 1937,
Kasahara and Kiwashima [16] reported that Asc can be
absorbed through human skin, as shown by the increase in
vitamin C in mother’s milk following the application of a
30% solution of Asc to mammalian skin. Lee and Tojo
[17] reported the skin permeation rate of unstable com-
pounds such as Asc. In 1998, these authors [18] proved
that Asc was found to permeate rapidly through the skin,
in spite of its low lipophilicity. The diffusivity determined
from the lag time was approximately 1,000 times higher
in the stripped skin, compared with whole skin. There was
a dramatic increase in the permeation rate in stripped
skin indicating that the major barrier to the skin permea-
tion of Asc is the stratum corneum. Therefore, Asc deriva-
tives such as magnesium ascorbyl phosphate or ascorbyl-
6-palmitate were synthesized. In addition, these deriva-
tives offer the advantage of being more stable than Asc
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Fig. 3. Asc acid concentrations in microdia-
lysates collected from the dermis with and
without serum application. Each value re-
presents the mean B SEM (n 13).

Table 1. Asc metabolite concentrations in microdialysis samples
(n = 9) collected from the dermis after the cream application at T =
1 h and T = 9 h

Time Dehydro-
ascorbic
acid, Ìg/ml

Xylose
Ìg/ml

Threonic
acid
Ìg/ml

Oxalic acid
Ìg/ml

0 h 8.0B0.6 1.0B0.1 6.0B0.5 13.4B0.4
12 h 7.9B0.5 1.1B0.2 6.1B0.4 13.8B0.8
20 h 8.2B0.8 0.9B0.1 6.8B0.3 13.7B0.5
24 h 8.1B0.5 3.5B0.2* 8.1B0.1* 16.2B0.5*

* p ! 0.05, Mann-Whitney test.

Dermal levels of Asc applied topically had been pre-
viously determined in animal [15] skin by using biopsies.
Using a formulation with the same pH (pH = 4.5) than
our new formulation, tissue levels of Asc did not increase
[15]. Therefore, our new formulation seemed to improve
Asc skin penetration. In addition, microdialysis offers two
major advantages compared to biopsies: microdialysis is a
slightly invasive technique, and, in addition, proteins are
not collected by this method. Consequently, no extraction

is necessary before the sample analysis. Therefore, the
sample preparation time is considerably reduced.

The ex vivo results showed an 8% increase in Asc der-
mal levels following topical application of the new formu-
lation. An in vivo topical application of a 5% Asc formu-
lation demonstrated an improvement of the photoda-
maged skin and induced modifications of skin relief and
ultrastructure, suggesting a positive influence of topical
vitamin C on parameters characteristic of sun-induced
skin aging [23]. However, the dermal concentration of Asc
following the topical application had not been determined
by Humbert et al. [23]. Therefore, it is difficult to know if
the modest increase in Asc level found in our study is
enough for effect. Thus, it would be interesting to deter-
mine the in vivo effect of our new formulation. In addi-
tion, Ault et al. [24] demonstrated that the blood circula-
tion has a large impact on the drug skin penetration. As
Asc is hydrophilic, the blood flow impact is likely to be
large. In vivo experiments are necessary to determine the
skin effect of this new serum and also the blood circula-
tion impact on the Asc dermal levels.


