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SYNOPSIS 
 
Description Corrective and reparative effect on rings under the eyes through the Matrikin-

Chrysin-N-Hydroxysuccinimide concept. 
 
INCI Name Water (Aqua) (and) Glycerin (and) Steareth-20 (and) N-Hydroxysuccinimide (and) 

Chrysin (and) Palmitoyl Tripeptide-1 (and) Palmitoyl Tetrapeptide-7 
 
 
Objective demonstrated cosmetic activity 
 

In vitro 

� Demonstration of the competitive effect of N-hydroxysuccinimide vs. deferrioxamine on 
iron 

� Study of the induction of UGT activity by chrysin 

� Study of the anti-inflammatory activity of HALOXYL™ 

On human keratinocytes and fibroblasts  
2% HALOXYL™ induces results similar to those of aspirin (positive control). 

 

In vivo 

� Clinical study of the decrease in pigmentation of the rings under the eyes 

 

Twice daily application of a cream-gel containing 2% HALOXYL™ for 56 days, 22 volunteers 
Determination of chromatic parameters: Δa* and Δb* 

• Decrease in the Δa* (red) of 19.5% (70% of subjects) 

• Decrease in the Δb* (blue) of 19% (60% of subjects) 
�

Recommended strength for use: 2% 
�
�

Toxicology: Patch test on humans (10 volunteers) 

 HETCAM (ocular) 
 RIPT sensitization (50 volunteers) 
 Mutagenesis (Ames’ test) 
 Expert certification  
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1. INTRODUCTION 

Fragile and sensitive, the zone around the eyes is a visible reflection of our tiredness, worries, stress and 
sleepless nights. 
 
The fineness of the epidermis of the inner canthus of the eye reveals a zone that is strongly perfused by 
blood microvessels. 
 
Everyone agrees that rings under the eyes are directly associated with the status of the underlying 
vascular network: slow microcirculation results in less oxygenated blood and hence a bluish appearance. 
This contributes to formation of the unsightly ring under the eye and dulls the regard. 
 
Activating the local microcirculation is thus an initial approach in order to counteract the unsightly effects of 
poor general condition. 
 
However, rings of a blackish-brown color are considered different since they are darker than the 
complexion of the remainder of the face and generally observed on very matt skins. This type of ring is due 
to local hyperpigmentation associated with cutaneous deposit of melanin or iron. It is very difficult to 
attenuate the appearance. 
 
However, it is possible to analyze the nature of the most common rings, violet rings, in greater detail. 
 
We are aware that less elastic and less impermeable vessel walls locally create dilatation and blood stasis 
with local vascular excess pressure promoting leakage: 
 
• Leakage of plasma giving rise to bags under the eyes, if lymphatic drainage is unable to evacuate the 

local excess fluid. 
 
• Leakage of erythrocytes. Outside of the vascular media, the cells burst (hemolysis) releasing 

hemoglobin and its pigmented degradation products, with which we are all familiar after a bruise, into 
the surrounding tissues. The bruise or hematoma passes through several different colors (red, violet-
blue, green, yellow) before disappearing after a few days. 

 
Thus, the leakage of blood cells from the vessels, then their hemolysis, creates a special local 
environment with degradation of hemoglobin, generating pigments that are only sparingly soluble and 
which accumulate in the dermis and epidermis. 
 
Over time, the rings become permanent and are very difficult to attenuate even after reactivation of the 
microcirculation. 
 
Vessel fragility is thus strongly involved in the formation of rings under the eyes (blood cell leakage) and 
bags under the eyes (plasma leakage). 
 
However, some subjects present with bags but no rings, and others with rings but no bags: thus, rings and 
bags under the eyes are different problems and each requires a specific cosmetic treatment. 
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HEMOGLOBIN DEGRADATION CYCLE  

 
Let us consider the degradation cycle of hemoglobin. Normally, hemoglobin is a bright red pigment in well 
oxygenated erythrocytes since it is capable of binding 4 oxygen molecules thanks to its 4 iron atoms 
enclosed in an assembly of 4 protein chains (figure 1). 
 

 
Figure 1: Structure of hemoglobin 

 
Bruising results in a series of events: 
 

• Rupture of small blood vessels inducing a massive release of erythrocytes, which explode 
outside of the osmotic medium of the blood and release hemoglobin (hemolysis). 
 

• Separation of heme and iron. 
 

• Enzymatic degradation of heme to biliverdin: a violet-dark green pigment (enzyme: heme 
oxygenase), then bilirubin (enzyme: a reductase) yielding a dark brownish-red to orange 
pigment (figure 2). 

 
•  
• After a few days, since elimination is slow, all the cutaneous blood debris is evacuated. The 

normal appearance of the skin is restored after about 10 days. 

Heme 

Protein chains 
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Figure 2: Degradation pathway of heme 

 
The skin colors of a bruise will readily be compared to those of the eye during periods of tiredness. Around 

the eye, the fragile microvessels leak erythrocytes, which then enter the degradation and cleaning cycle. If 

the cleaning cycle is deficient or too slow, heme degradation byproducts form the local, brown to violet 

ring, which is further accentuated by iron deposits. 

 

Bilirubin is normally eliminated via conjugation with glucuronic acid thanks to a series of enzymes: the 
UDP glucuronosyl transferases, more usually known as UGTs (phase II enzymes). 

 

When the UGTs are not very effective, bilirubin accumulates and the skin changes color. This is the case 

in neonatal jaundice. In the newborn infant, erythrocytes have a short lifetime and the enzymatically 

immature liver cannot eliminate the excess bilirubin: the baby's skin turns orange reflecting the 

hyperbilirubinemia. 

  

Elimination by phase II enzymes 

Biliverdin: violet-dark green pigment  

Bilirubin: orange-red pigment  
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LOCAL CUTANEOUS ACCUMULATION OF IRON: HEMOSIDERINS 
 
Normally, the iron in the blood (in addition to that in erythrocytes) is bound to transferrins (EISENSTEIN et 
al., 1998) and ferritins. 

Excess iron in the body, in pathological settings, gives rise to tissue deposits in the muscles and skin and 

along the nerves and vascular network (figure 3).  

     
Figure 3: Iron deposit in the tissues 

 
Extracellular iron deposits take the form of aggregates of inorganic ferric hydroxides, sometimes 

incompletely surrounded by a protein stroma: hemosiderin (proteolysis of ferritin) on the surface of which 

are adsorbed phosphate compounds, magnesium and some lipids. This deposit is cytotoxic (WEIR MP et 
al, 1984). The patient is then considered to present with hemosiderosis. 

While the liver is the main organ affected, 90% of patients presenting with hemosiderosis also show a 

violet cutaneous pigmentation (figure 4). 

 
Figure 4: Cutaneous iron deposit  

 
The elimination of excess iron is slow since iron in the form of an inorganic deposit or bound to 

hemosiderin is very insoluble. 

 

The accumulation of iron in the skin, outside of disease settings, may have several origins:  

local venous insufficiency (DEREURE, 2001), 
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an inflammatory diathesis as is the case with atopic skins (LEVEQUE et al, 2003) or those presenting with 
established inflammation (psoriasis), 
more simply, by daily exposure to UV radiation (MORLIERE et al, 1997). 
 
The well known pro-oxidant characteristic of iron with respect to lipid peroxidation in itself creates an 
exacerbating pro-inflammatory situation (TRENAM et al, 1992). The situation induces vasodilatation and is 
a supplementary cause of blood leakage from the vessels and pigmentation that turns brown over time. 
 

2. THE SEDERMA CONCEPT FOR TREATING RINGS UNDER THE EYES  

It will readily be understood that the rich vascularization of the skin around the eyes and the fineness of the 
skin render the zones very vulnerable. 
 
Fragile microvessels leak erythrocytes, creating a situation conducive to pigmentation when elimination of 
the hemolysis products is insufficient: violet-green appearance with biliverdin, brownish-red-orange 
appearance with bilirubin and inorganic iron, violet appearance with hemosiderin. Over time, the deposits 
may become permanent: the rings under the eyes have become a permanent feature. 

 
Having conducted this new analysis of the etiology of rings under the eyes, SEDERMA developed a totally 
innovative concept with regard to treatment: 
 
• Eliminating peri-orbital coloration by enhancing the efficacy of the natural elimination systems 

for biliverdin/bilirubin and iron. 
• Strengthening skin density in order to better support the microvascular network perfusing the 

zone. 
 

2.1. Increasing the natural ability to eliminate bilirubin: UGTs 

UGTs are a series of enzymes, consisting of 5 main classes numbered 1 through 5, mainly present in the 
liver, but also present in all the other organs including the skin (PHAM M.A. et al, 1990). 
 
These enzymes are key detoxification enzymes (known as phase II enzymes) for a large number of 
exogenous compounds. The enzymes bind the compound, which is generally lipophilic, with glucuronic 
acid, thus rendering it hydrophilic, transportable and excretable by the urinary route. This process is known 
as “glucuroconjugation” (VIENNEAU D et al, 1995). 
 
However, this type of conjugation is widely used in the body to eliminate numerous endogenous 
compounds, particularly bilirubin, derived from the blood hemoglobin recycling cycle at the end of 
erythrocyte life (about  
3 months). The enzymes are also involved in the metabolism of steroid hormones and retinoic acid. 
 
These enzymes, which are important for the body, are able to adjust their level of activity as a function of 
the task to be implemented: they are inducible (VECCHINI et al, 1995; LILIENBLUM et al, 1986). 
Some 15 isoforms have been identified to date and divided into 2 series: UGT1A and UGT2B. Research to 
characterize the other isoforms and determine the tissue distributions of the various categories is ongoing. 
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With regard to bilirubin, the conjugation enzyme is UGT1A1. This enzyme is present in numerous tissues 
(FISCHER M. et al, 2001), abundant in the liver and expressed by both keratinocytes and fibroblasts 
(PHAM, 1990; VECCHINI, 1995), although at a lower basal level (LILIENBLUM, 1986). 
 
Since the enzymes are inducible, the decision was taken to potentiate their activity in cutaneous tissue in 
order to obtain enhanced elimination of the biliverdin/bilirubin pigments locally deposited around the eyes 
(figure 5). 

 
Figure 5: Bilirubin excretion pathway 

 
A compound of potential interest was selected: chrysin (cf. structure below), a flavonoid that is relatively 
common in the plant kingdom, in order to activate the elimination of locally accumulated bilirubin via 
cutaneous UGTs (GALIJATOVIC, A. et al., 2001). 

 
Chrysin 

 
In order to decrease the local iron load, which generates, as indicated above, a pro-oxidant situation and 
pigmentation, the decision was taken to chelate the iron with N-hydroxysuccinimide (cf. structure below) 
(VOGEL A., 1978), thus neutralizing the iron in its most harmful inorganic form. 

 
N-Hydroxysuccinimide 

  

N

O

O

OH

UGT1A1 

BILIRUBIN Excretable glucuroconjugated bilirubin 

Glucuronic acid 
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2.2. Enhancing cutaneous texture 

SEDERMA's experience of the cutaneous restructuring properties of matrikins (MAQUART, 1990) led us 
to complete the action of the anti-ring product by addition of a mixture of matrikin peptides, Pal-GHK and 
Pal-GQPR (cf. structures below), in order to decrease the fragility of the skin around the eyes and 
strengthen the dermal matrix supporting the microvascular network. 
 

         
 

 
 

Thus, a totally innovative cosmetic product for the treatment of rings under the eyes came into 
being: 
 

HALOXYL™ 
 
acts by neutralizing peri-orbital pigmentation by activating the bilirubin and iron transport and 
elimination systems. 
  

Pal-GHK Pal-GQPR 
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3. EFFICACY TESTS 

3.1. In vitro studies 

To start with, we selected an iron-chelating agent with sufficient affinity not to be involved in the chelation 
of other cations. 
 
Thus, N-hydroxysuccinimide was selected. This compound is able to compete with Ferrospectral, a 
specific substrate for iron, developed by MERCK for the assay of iron traces in water. 
 
In the presence of iron, Ferrospectral forms a Ferrospectral-iron complex with a violet color. 
 
The ability of the positive control, desferrioxamine (reference compound) to antagonize the pink color 
normally imparted by Ferrospectral in the presence of iron is shown below. Desferrioxamine acts as a 
competitor while the desferrioxamine-iron complex is colorless (cell Nr 1). 

 
Out of all the products tested, N-hydroxysuccinimide (NHS) was shown to optimally inhibit the reaction 
(cell Nr 4). 
Secondarily, we determined the optimum concentrations to complex iron under physiological conditions 
(cf. photo below). 

Cell Nr 1: 
Desferrioxamine forms a 
complex with iron preventing 
Ferrospectral binding to iron 

Cell Nr 8: 
The Gluc compound does not

antagonize the Ferrospectral-iron 
complex � violet color 

Cell Nr 4: 
N-hydroxysuccinimide 

Cell Nr 1 Cell Nr 2 Cell Nr 4 Cell Nr 3 
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• Blank cell Nr 1 (Ferrospectral-free iron): no coloration visible 
• Reference cell Nr 2 (iron and Ferrospectral): violet coloration 
• Test cell Nr 3: N-hydroxysuccinimide competes with Ferrospectral and the violet color is less 

marked  
• Test cell Nr 4: N-hydroxysuccinimide completely antagonizes the reaction. 0.1% of N-

hydroxysuccinimide formed complexes with the blood iron equivalent to a volume of 100 mL. 
 

3.1.1. Chrysin induction of UGT activity  

Principle 
 
Cultured cells express a basal level of UGT activity which can be indirectly measured by quantifying the 
mRNA coding for those enzymes. 
 
When cultured for a few days with an inductor, in this case chrysin, the cells increase mRNA synthesis and 
the increase may be quantified by the now classic quantitative RT-PCR method. 
 
Protocol 
 
Human hepG2 cells, a line expressing all the isoforms of UGT, were selected for the study. The cells were 
cultured in an appropriate medium (Williams medium) in the presence or absence of the inductor, chrysin, 
for 3 days (medium replaced every 24 hours). 
At the end of that period, cell lysis was induced, mRNA extracted and RT-PCR conducted. 
 

An internal amplification control, using a gene considered stable and not involved in the action of the test 
substance, was systematically run for each sample. In this case, the gene GAPDH was used. 
The amplicons (amplification products resulting from RT-PCR) were quantified directly, as they were 
detected, on the RT-PCR system, then subjected to electrophoresis to illustrate the results obtained. 
 

A pair of specific probes was selected for the UGT1A1 gene, which codes for synthesis of the bilirubin 
glucuroconjugation enzyme (LI Y.Q. et al, 2000).  

 
Results 

� Quantification of UGT1A1 mRNA  

The study was conducted after 3 days of incubation in the presence of chrysin and HALOXYL™. 
 

The values obtained were normalized on the GADPH internal standard and then expressed as 
percentages relative to the reference. 

 UGT1A1 
Reference 100 
Chrysin   3.9 µM (HALOXYL™ 1%) NS** 

  7.8 µM (HALOXYL™ 2%) 247%* 
11.8 µM (HALOXYL™ 3%)  600%** 

* :  Mean result for (n = 2 tests) 

** :  Mean result for (n = 4 tests) 
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A very marked increase in mRNA was observed in the presence of chrysin with a very clear dose effect: 

while the effect was not yet significant at 3.9 µM, a 2.5-fold increase was obtained at 7.8 µM (equivalent to 

2% HALOXYL™) and a 6-fold increase was obtained at 11.8 µM (3% HALOXYL™). 
 

Chrysin is thus an excellent inducer of UGT1A1, the enzyme catalyzing bilirubin conjugation. 

 
The results were illustrated by electrophoresis of the amplicons obtained: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1.2. Anti-inflammatory action of HALOXYL™ 

Principle 
 

If iron complexation and elimination of excess bilirubin occurs, a positive contribution of the product to the 

known pro-inflammatory effects of iron (LEVEQUE N, 2003) and bilirubin (ASAD S.F. et al, 2001) is to be 

expected. 

 

Anti-inflammatory activity reduces microvessel vasodilatation and decreases the local leakage of 

erythrocytes. 

 

Prostaglandins PGE2 are conventionally considered as mediators of inflammatory stress, particularly 

following UV-radiation exposure. With HALOXYL™, an anti-inflammatory activity is therefore expected. 

 

  

Markers 

MW HALOXYL™ (%) Reference 

1  2  3  



HALOXYL™ 

- 18 - 

 
Member of Croda International Plc, © 2015 Sederma, all rights reserved. 

Protocol 
 
Human keratinocytes and fibroblasts were cultured in an appropriate medium in the presence of various 
concentrations of HALOXYL™ for 24 hours. 
 
The cells were then transferred to a product-free medium and exposed to a pro-inflammatory dose of UVB 
radiation at a dosage of 35mJ/cm2 for fibroblasts and 30mJ/cm2 for keratinocytes. 
 
Following irradiation, the cells were then post-incubated either in medium alone or in medium containing 
various concentrations of HALOXYL™, vs. a positive control (aspirin) for 24 hours. 
 
PGE2 release into the culture medium after 24 hours was determined using an ELISA method. 

 
Results 
 
Study of the variation of PGE2 release 24 hours after UVB irradiation of keratinocytes and fibroblasts, in 
the presence of HALOXYL™, is shown in the table below: 

 
 CHANGE IN PGE2 RELEASE 

POST-UVB IRRADIATION 
 KERATINOCYTES 

(30mJ/cm2 irradiation on n=1) 

FIBROBLASTS 
(35mJ/cm2 irradiation on n=3) 

Aspirin  
(acetylsalicylic acid) 

-92% -95% 

HALOXYL™ 0.5% -75% -76% 
1% -84% -85% 
2% -85% -89% 
3% -86% -92% 

Significance 
(all concentrations) 

p<0.01 p<0.01 

 
As expected, aspirin was an excellent anti-inflammatory inducing almost total inhibition of PGE2, greater 
than 90% for both cell types. 
 
HALOXYL™ exerted a marked effect as of the 0.5% concentration. The effect increased up to 85% 
inhibition of keratinocytic PGE2, but without a dose effect. With fibroblasts, the efficacy regularly 
increased, reaching 92% at the highest concentration (3%). 
 
The anti-inflammatory efficacy of HALOXYL™ is thus very similar to that of aspirin. 
 
This noteworthy effect argues in favor of a local decrease in UV-induced vasodilatation and 
contributes to the overall efficacy of the product. 
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3.2. In vivo study 
56-day placebo-controlled clinical trial  

The efficacy study of HALOXYL™, vs. placebo, was conducted in a group of female volunteers presenting 
with violet rings but no bags under their eyes. 
 
The method used was image analysis, conducted on photographs taken under standardized conditions. 
 

Principle 
 
The subjects positioned their chins on a chin-rest at a fixed distance from the objective and under 
homogeneous lighting. 
 
Frontal photographs were taken at intervals of 2 days at the start and end of the study in order to obtain 
mean parameters, thus taking into account slight day-to-day variability. 
 
The photographs were taken with a digital camera. The analysis of image color was conducted using an 
image processing program, which determined the parameters R (red), G (green) and B (blue). These 
parameters were converted to L, a* and b* parameters, using an analysis program. 
 
A computerized positioning template, which could be viewed directly on screen, enabled the volunteers to 
be faithfully repositioned at each session and thus enabled perfect superimposition of the ring zones. The 
zones were subjects to comparative analysis pre- vs. post-treatment. 
 
Protocol 
 
The volunteers applied a mild cream-gel to each half of the face. A placebo cream-gel was applied to the 
left side and 2% HALOXYL™ to the right side (Appendix 1). 
 
Applications were conducted twice daily for 56 days. Each subject acted as her own control. 
 
The volunteers were asked not to party the evening before the photographs were taken and not wear 
makeup for the sessions. Voluntary UV or sun exposure sessions were prohibited. 
 
The 22 subjects had a mean age of 32.7 ± 12 years. 
 

Data processing 

The identified analysis zones enabled generation of mean values for the parameters L, a* and b* obtained 
on the 4 photos taken at each time point (4 photos at T0, 4 photos at T2 months).  
Statistical analysis using Student's t test for paired series was conducted on the L, a* and b* data after 
verification of the homogeneity of variances for T56 and T0. 
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� Characteristic parameters of a ring  

 

Each subject's ring was characterized by the differential of parameters ΔL, Δa* (red) and Δb* (blue): 

 
As shown below, Δa* (red component) was situated on the positive value side and Δb* (blue component) 

on the negative value side. 

 

We measure these parameters between zone vs. ring-free zone, at the outer angle of the eye. The ring 

was thus defined relative to the subject's own complexion. 

 

Ring parameters Subject A Subject B 

ΔL ( L ring - L skin) -14.6 -12 

Δa* (a* ring - a* skin) +7.1 +2.9 

Δb* (b* ring - b* skin) -7.8 -3.72 

 

The table enables comparison of the ΔL, Δa* and Δb* parameters of 2 subjects: subject B has a mild ring 

characterized by a higher ΔL, a smaller Δa* and a higher Δb*. 

 

In consequence, an anti-ring product should increase parameters ΔL and Δb∗ and decrease Δa∗. 
  

Subject A Subject B 
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Results 
 
The changes in the components, ΔL, Δa* and Δb*, of the half-faces treated with HALOXYL™ and the 
placebo are shown in the following table: 
 

 
Half-face 

HALOXYL™ (2%) 
Half-face 

PLACEBO 

 ΔL Δa* Δb* ΔL Δa* Δb* 

Mean (n=22) -1% -12.5% +10% -2.4% -2.8% +2.6% 

Significance vs. T0 NS p<0.01 p<0.05 NS NS NS 

Significance 
treated vs. placebo 

ΔL Δa* Δb* 

NS p<0.05 p=0.015 
 

A significant difference was obtained for the improvement in parameters Δa* and Δb* on the treated side 

with -12.5% and +10% of mean change, in the expected direction, i.e. a decrease in Δa* and an increase 

in Δb*. 
 
The changes on the placebo side, pre- vs. post-treatment, were non-significant. 
 
ΔL showed very little variation and the changes were not significant for either side. 

 
Comparison of the HALOXYL™-treated and placebo-treated sides showed significant differences 
for Δa* and Δb*, indicating that the treated side rings lost their violet component: Δa* decreased 
(less red component) and Δb* increased (less blue component). 

  



HALOXYL™ 

- 22 - 

 
Member of Croda International Plc, © 2015 Sederma, all rights reserved. 

 

� Study of component Δa* 

 

The individual results are shown in the following graph. The results show that 16 out of 22 volunteers 

showed an improvement in Δa*. 

Panel: 22 volunteers 

70% of the subjects presented with a decrease in the Δa* 
 

� Study of component Δb* 

The individual results are shown in the following graph. The results show that 14 out of 22 volunteers 

showed an improvement in Δb*. 

Panel: 22 volunteers 

60% of the subjects presented with an increase in the Δb* 
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The study data are shown in the following table: 

 
 Δa* Δb* 

Mean (n=22) -12.5% +10% 

Significance p<0.05 p<0.01 

Nr of responders* 16/22 14/22 

Mean responder’s response 
-19.5% +19% 

Decrease in the red component  Decrease in the blue component  

* : Subjects responding positively to treatment  

 

For the responders, the improvement in the red and blue components of their rings was significant, vs. D0, 

with a mean difference of 19%. This marked change in Δa* reflected a less red ring and the marked 

change in Δb* reflected a less blue ring. Overall, the violet (red + blue) appearance was significantly 
alleviated. 
This was the expected effect required of a product treating or reducing the appearance of rings. 
 
The following example illustrates the effect obtained after 2 months of use of HALOXYL™: 

 

Treatment Placebo 
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4. OVERALL CONCLUSION  

The formation of rings under the eyes was considered the consequence of accumulation, over a 
variable time frame, of the pigment degradation products of heme in the richly vascularized zones 
around the eyes. 
 
Attentive examination of the rings and their color led to formulation of the hypothesis that the 
cutaneous pigmentation was similar to that of a bruise. 
 
The degradation products of erythrocytes leaked from fragile microvessels around the eye are 
poorly eliminated since they are little soluble and accumulate locally: the various colors, violet-red 
and greenish-blue, no longer resolve as they should. Over the long term, the rings become 
permanent. 
 
On the basis of this completely innovative concept, SEDERMA decided to develop an anti-ring 
product able to activate the systems that eliminate the main pigments derived from blood 
leakages: bilirubin and iron. 
 
Chrysin, a flavonoid present in numerous plants, was used to activate the enzymes eliminating 
bilirubin by glucuroconjugation: UGT1A1 were increased 6-fold (3% HALOXYL™). 
 
N-hydroxysuccinimide was used to effectively chelate iron and render it soluble in order to enable 
excretion. 
 
The combination of those two active compounds added an anti-inflammatory component to the 
product through neutralization of the two pro-oxidant compounds, bilirubin and iron in local 
deposits. Thus, 2% HALOXYL™ affords 86% anti-inflammatory protection for keratinocytes and 
92% for fibroblasts vis-à-vis UV-induced PGE2 release. 
 
The anti-inflammatory effect contributes to reducing the vasodilatation and resulting capillary 
leakages. 
 
By combining chrysin, N-hydroxysuccinimide and 2 matrikins (cutaneous tissue restructuring 
peptides), we have developed HALOXYL™, a very complete cosmetic active substance enabling 
anti-pigment and restructuring treatment of the fragile connective tissues around the eyes. 
 
The efficacy of HALOXYL™ was demonstrated by a clinical trial: 22 volunteers applied either a 2% 
HALOXYL™ cream-gel to one side of the face or placebo to the other twice daily. 
After 2 months, the HALOXYL™-treated side showed a very significant improvement in the red 
(Δa*) and blue (Δb*) components reflecting a decrease in the violet coloration of the peri-orbital 
rings. 
 

For significant anti-ring efficacy we recommend use of 
HALOXYL™ at a minimum concentration of 2%. 



HALOXYL™ 

- 26 - 

 
Member of Croda International Plc, © 2015 Sederma, all rights reserved. 

  



HALOXYL™ 

- 27 - 

 
Member of Croda International Plc, © 2015 Sederma, all rights reserved. 

5. REFERENCES 

ASAD S.F. et al, 2001, Prooxidant and antioxidant activities of bilirubin and its metabolic precursor 
biliverdin., Chem Biol., Jul, 137 (1), p59-74 
 
DEREURE O., 2001, Drug-induced skin pigmentation . Epidemiology, diagnosis and treatment. 
Am J Clin Dermatol, 2 (4), p253-62 
 
EISENSTEIN R et al, 1998, Iron Regulatory proteins, Iron responsive elements and iron homeostasis. 
The Journal of Nutrition, Dec, 128 (12), p2295-2298 
 
FISCHER M. et al, 2001, The role of hepatic and extrahepatic UDP-glucuronosyltransferases in human 
drug metabolism, Drug Metab Review, 33 (3&4), p273-97 
 
GALIJATOVIC A. et al, 2001, Induction of UDP-Glucuronosyltransferase by the flavonoid Chrysin in 
Caco-2 Cells- potential role in carcinogen bioinactivation, Pharmaceutical research, 18 (3), p374-79 
 
LEVEQUE N. et al, 2003, High iron and low ascorbic acid concentrations in the dermis of atopic dermatitis 
patients., Dermatology, 207 (3), p 261-4 
 
LI Y. Q. et al, 2000, Bilirubin and bile acids may modulate their own metabolism via regulating uridine 
diphosphate – glucuronosyl transferase (UGT) expression in the rat., J Gastroenterol Hepatol., 15, p 865-
70 
 
LILIENBLUM W. et al, 1986, Induction of UDP-Glucuronyltransferase and arylhydrocarbon hydrolase 
activity in Mouse skin and in normal and transformed skin cells in culture 
Biochemical. Pharmacology, 35 (9), p1517-20 
 
MAQUART FX. et al, 1990, Glycyl-Histidyl-Lysine-Cu, a triplet from the a2(I) chain of human type I 
collagen, stimulates collagen synthesis by fibroblasts cultures., Ann. NY Acad. Sci , 580, p 573. 
 
MORLIERE P. et al, 1997, Sensitization of skin fibroblasts to UVA by excess iron., Biochim. Biophys. 
Acta, March, 1334 (2-3), p283-90 
 
 
PHAM M.A. et al, 1990, Reconstituted epidermis: a novel model for the study of drug metabolism in 
human epidermis, J Investy Dermatol., June, 94 (6), p 749-52 
 
VECCHINI F. et al, 1995, Constitutive and inducible expression of drug metabolizing enzymes in cultured 
human keratinocytes., British Journal of Dermatology, 132, p14-21 
 
VIENNEAU DS et al, 1995, Potential genoprotective role of UDPGT in chemical carcinogenesis 
Cancer Res, Mar, 55 (5), p 1045-51 
 
VOGEL A., 1978, Textbook of Practical Organic Chemistry., 5th ed. chap. VII, p 1074-75 
 
WEIR MP et al, 1984, Haemosiderin and tissue damage, Cell Biochem Funct, Oct, 2 (4), p186-94 

  



HALOXYL™ 

- 28 - 

 
Member of Croda International Plc, © 2015 Sederma, all rights reserved. 

 
 



HALOXYL™ 

- 29 - 

 
Member of Croda International Plc, © 2015 Sederma, all rights reserved. 

6. APPENDIX 

Base formula for the anti-ring product used in the in vivo study. 

 

Starting materials INCI Supplier % 

Phase 1    
Demineralized water  Water (Aqua)  q.s. 100 
Carbopol Ultrez 10 Carbomer  0.30 
Glycerin  Glycerin  5.00 
Phase 2    
Natrosol 250M Hydroxyethylcellulose  0.30 
Pemulen TR2 C10-30 Alkyl Acrylate 

Crosspolymer 
 0.20 

Crodamol CAP Cetearyl Octanoate Croda 6.00 
Crillet 1 Polysorbate 20 Croda 0.50 
Phase 3    
NaOH 30% Sodium Hydroxide  0.46 
Potassium sorbate  Potassium Sorbate  0.10 
Preservatives   q.s. 
Phase 4    
HALOXYL™  (cf. synopsis) Sederma 2.00 
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