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Formulation trends or new uses are also an opportunity to improve our technical knowledge 
and upgrade our practices. In recent years, the popularity of aerosol sprays has increased 
worldwide. Out of traditional use in fragrances, deodorant/antiperspirant, hairspray and spring 
waters, aerosol format expanded into new categories, especially skin care and sun protection, in 
parallel with packaging powered by air instead of the typical propellants. This trend raises a new 
challenge for local tolerance assessment as some ingredients, not present in traditional aerosol 
compositions, can be occasionally or frequently in contact with the upper airways. The objective of 
the study was therefore to investigate the tolerance of some key ingredients on a reconstructed 
upper airway epithelium model. The ultimate goal was to facilitate, at early development stages, 
the selection and appropriate dosages of ingredients widely used in skin care and sun care 
applications.
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Ultrasound & Confocal Microscopy

Laser 1st application Application of products  2 to 4 times / day
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Introduction

 BIOLOGICAL EVALUATION
  Soothing properties via IL-1α release and antioxidant efficacy were studied in 
keratinocytes (NHEK and HaCaT respectively). Cells were treated for 24h with CAE, exposed to UVB 
and treated again for 24h. IL-1α was quantified by ELISA and intercellular oxidation level using DCFH-DA 
test.   
  Reconstruction benefits of CAE were evaluated on fibroblasts (NHDF) migration by 
fluorescence and anti-glycation properties by detection of DNA fragmentation by ELISA.
  Remodeling properties were assessed on ECM protection and vascular network 
regulation. NHDF were treated with CAE and differentiation was evaluated by measuring α-SMA 
(α-Smooth Muscle Actin, western blot). 
Fibers’ contraction by fibroblasts was studied in a 3D model treated with CAE. And, a co-culture of 
keratinocytes and fibroblasts was treated for 48h with CAE to study after induction by TNF-α, MMP-1 
and MMP-9 release (quantified by ELISA). Vascular network maturation was evaluated by measuring the 
quantity of VEGF and TSP-1 (ELISA), in NHEK/NHDF co-culture and HUVEC cells respectively, after a 
48h treatment with CAE and induction by TGF-β [4]. 

Results & Discussions
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 BIOLOGICAL EVALUATION

Discussion The in vitro data indicated that CAE had a strong efficacy on the three steps of the skin 
repair process as its components were able to induce a soothing and protective effect on epidermal 
cells, to improve tissue reconstruction and remodeling.
These benefits were confirmed in a clinical trial, in which CAE helped for a faster dermal density 
recovery, reduction of the lesions and resolution of the inflammation in comparison with placebo after 
laser intervention. Thus, CAE was able to accelerate the skin repair process and the reduction of the 
inflammation. These observations are in accordance with the scientific literature demonstrating the 
preventive and curative effects of CAE on skin repair process on stretch-marks [7,8]. 

member of

 CLINICAL STUDY
A randomized double blind placebo controlled study was conducted to evaluate the effects of a formula 
containing 0.2% of CAE on damaged skin.

20 women from 24 to 61 years-old planning to have a laser intervention were recruited. Respecting 
the integrity of the epidermis, a non-ablative fractional laser created thermal lesions within the dermis, 
defined as micro-thermal zones (MTZ), generating both inflammation and ECM damages inducing the 
repair process. The laser also induced an inflammation within the epidermis.

The repairing effect of CAE was evaluated at different time points from D0 to D14 using:
• Confocal Microscopy by reflectance (Vivascope® 3000) that allows visualization of the epidermis [5].
• High Resolution Ultrasound (50 MHz) (DUB®SkinScanner75) to analyze the dermis structure [6].

Centella asiatica extract (CAE, INCI: Asiaticoside - Madecassic Acid 
- Asiatic Acid) is a leaves extract of the Malagasy plant, which has 
been selected for its high stable composition in pentacyclic triterpenes. 
These molecules participate in the natural defences of the plant and 
are known for their dermo-cosmetic benefits [1].
Normal wound repair is a dynamic and complex process involving 
multiple coordinated interactions between various skin cells and 
signalling molecules [2]. Three main phases, which are inflammation, 
reconstruction and remodeling, ultimately lead to tissue regeneration 
[3]. But any failure during the repair process may cause chronic wounds 
or scar formation.

Materials & Methods
 CLINICAL STUDY 
▌Evaluation of  the dermis density versus D0 by High Frequency Ultrasound Microscopy

A decrease in the dermis density reveals an alteration of the tissues and an increase of the inflammation

 CAE    

 Placebo

Protection (%)  
versus placebo

**p<0.01   
***p<0.001

From the first day,
CAE at 0.2% helps 

to recover a normal 
dermis density faster 
than the placebo

▌Recovery

▌Evaluation of  the micro-thermal zones height by High Frequency 
Ultrasound Microscopy in the dermis versus D0T0

From 2 days,
CAE at 0.2% reduces 

by -57.6%  
the lesions’ height

Micro thermal zone height

▌Evaluation of  the inflammation in the epidermis by Confocal Microscopy versus D0 

After 4 days,  
CAE at 0.2%  
resolves the 
inflammation 
10 days before  

placebo

Conclusion
This research helped to objectify the benefits of CAE on the skin repair process. It enabled highlighting 
a very complete mode of action both in vitro and in vivo. This work allowed to demonstrate the efficacy 
of CAE to boost skin regeneration after a dermatological intervention.
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The  benefits  of  CAE  on  skin  repair  process  were  evaluated  in vitro, through the testing of its 
components alone or in combination, on the regulation of inflammation and cellular protection on 
keratinocytes. Then, the reconstruction process was studied on dermal cells regarding migration and 
cell protection. The remodeling phase was addressed through the contraction and protection of the neo 
synthesized extracellular matrix (ECM), and the regulation of the vascular network.
Finally, a clinical study was conducted to evaluate the repairing effect of CAE on damaged skin.

 CAE    

 Placebo

**p<0.01   
***p<0.001

 CAE    

 Placebo

**p<0.01   
***p<0.001▌
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> Reduction of IL-1α by -60%
> Reduction of free radicals -68%

Granulation & tissue formation:
> Fibroblast motility to close the gap +66%
> Glycation reduction (fibroblasts protection) 
-19%

> Collagen rearrangement: increase 
α-SMA up to 50%, to enable 
contraction with +14% compact 
collagen fibrils
> Angiogenesis modulation: +34% 
TSP-1 & -49% VEGF
> ECM protection: anti MMP-1 & 9 
up to 63%

Repair process begins Skin integrityInflammation:  
Skin is damaged

 Reconstruction  Remodeling Soothing & reducing 
cells damages


