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Cutech, now part of Symrise Group, is an Italian biotech that offers screening services based on unique pre-clinical 

models for skin and related annexes (hair, sebaceous glands). 

We focus on ex-vivo human skin models based on a distinctive tissue culture, image analysis and bioinformation 

know-how developed over the last 20 years. Cutech's ex-vivo testing systems provide a high predictive value to the in-

vivo situation. Our models and tests allow to gain in-depth information concerning the efficacy as well as mechanism 

of action of cosmetic ingredients and finished formulations. 

In order to respond to  market needs, we constantly develop new innovative test models and offer tailor-made 

services. 

Cutech’s screening services allow for a faster approach to clinical trials, thus increasing the speed-to-market. 

Cutech offers a comprehensive technology platform based on the following core assets: 

• proprietary and validated ex-vivo human skin models 

• reconstructed skin models 

• in-vitro primary skin and hair follicle cell cultures 

• constantly updated list of cellular and molecular read-out parameters 

• proprietary image analysis and bioinformatic technologies 

EX-VIVO HUMAN SKIN MODEL TO INVESTIGATE THE 
MODULATION OF PIGMENTATION INDUCED BY 

BLUE LIGHT RADIATION 
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• in-depth know-how of skin, hair and sebaceous gland biology 

Our best-in-line screening platform and extensive know-how on evaluating potential actives allow us to rapidly and 

cost-effectively screen the potential of active ingredients and finished formulations. 

Depending on the customer needs, we can also develop customized experimental designs. 

Since our founding in 2002, we have been focusing on ex-vivo culture technology, which we consider the most 

effective alternative to in-vivo testing. In line with this strong conviction, we have been developing and perfecting 

protocols for culturing ex-vivo skin, hair follicles, sebaceous glands and subcutis.  

 

Effect of Blue Light on ex vivo human skin model. A reliable model to verify radiation effects and assess actives’ 

efficacy. 

 

Although skin is nowadays constantly exposed to Blue 

Light (e.g. electronic devices), its impact on skin is still 

poorly understood. Literature shows that Blue Light has 

multiple effects on skin. Depending on the dose, it can 

induce an increase of oxidative stress, keratinocytes DNA 

damage, pigmentation and premature skin ageing 

(Nakashima et al, Free Radical Biology Medicine, 2017; 

Campiche, R., et al, International  

journal of cosmetic science 2020; Chamayou-Robert, et 

al. Photodermatology, photoimmunology & 

photomedicine 2022).  

Over the last twenty years we have acquired an extensive know-how on skin irradiation, carrying out several 

experiments on UVB, UVA, Blue, Visible, Solar and Infra-red light. Each range of wavelength can show common or 

peculiar effects on cultured skin. Within these effects, we have successfully developed several methodologies to assess 

the irradiation consequences and evaluate the potential of active ingredients and finished formulations in modulating 

the selected readouts on our ex-vivo skin model.  

Here we show the effect of Blue Light on skin pigmentation. As readout parameter to evaluate a possible increase of 

skin pigmentation we used Melan-A positive cells. Melan-A is a protein involved in the early stages of the maturation 

of melanosomes, affecting the stability, trafficking and processing of pre-melanosomal protein (PMEL) required for 

melanosome structure and maturation (Bissig, C., et al. Int J Mol Sci, 2016; Serre, C., et al. Int J Cosmetic Sci 2018). 

Methodology 
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The experiment used ex-vivo human skin belonging to donors with three different phototypes in order to evaluate the 

tanning effect of Blue Light on the different levels of pigmentation. 

Blue Light Irradiation 

Skin irradiation was performed daily with a dedicated device emitting Blue Light (Waldmann & Co, Germany). Skin 

samples were irradiated daily with 80 and 120 J/cm2 of Blue Light. Control samples were sham irradiated under the 

same conditions. 

Active treatment 

To assess the effect of the selected active (L-Carnosine), the skin samples were treated daily (overnight, about 16h) 

with L-Carnosine 0.2 and 2.2% and irradiated with 80 and 120 J/cm2 of Blue Light for three days; at day 3, Melan-A 

level was evaluated in irradiated and not-irradiated samples.  

Melan-A evaluation 

Skin sections were immuno-stained with Melan-A antibody (Dako, mouse anti-human Melan-A). The full length of the 

tissue samples was evaluated for the presence of Melan-A positive cells, and their number was normalized on the 

basal lamina length (Image-J, NIH, USA). 

Results 
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Firstly, we demonstrated that Blue Light increases the number of Melan-A positive cells compared to non-irradiated 

samples (data not shown). The graphic above shows the results obtained from three donors with different skin 

phototypes. The graph allows us to conclude that the Blue Light dose dependently increases the number of Melan-A 

positive cells and that the tested compound (Carnosine) significantly counteracted this activity. The three pictures above 

the graph represent skin cross-sections treated with active and irradiated with Blue Light (80 and 120J/cm2). The black 

arrows indicate Melan-A positive cells.  

Our ex vivo test has shown to be reliable and effective in both assessing the effect of Blue Light in induced Reactive 

Oxygen Species (ROS) and in skin tanning. 
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