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Fernblock® has been demonstrated to protect against skin damage caused by visible light (400-
700nm) in vitro and in vivo. Blue light is the most harmful high energy part of the VIS spectrum and 
has been shown to increase the production of reactive oxygen species (ROS), inflammatory 
mediators, and DNA damage, as well as induce melanogenesis and MMP activity, resulting in 
premature photoaging and hyperpigmentation.

In addition to natural sunlight, electronic devices are an important source of blue light radiation, and 
intensive exposure to electronic devices during the day, as well as increasing night-time exposure to 
artificial light, can be considered to be detrimental to the skin.

Previous results presented in poster form demonstrated that Fernblock® can help protect against 
skin damage caused by blue light from digital devices in vitro, increasing cell survival and reducing 
oxidative stress, mitochondrial morphology disruption and pigmentation. This article presents this 
data and adds important new findings regarding Fernblock®s ability to prevent photo-oxidation of 
melanin precursors and activation of Opsin3, an important pathway involved in hyperpigmentation.

BACKGROUND & INTRODUCTION
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Human fibroblasts and melanocytes were irradiated with radiation wavelengths 
mimicking those emitted by screens of electronic devices before and after 
treatment with Fernblock®. The irradiation dosage used for the majority of the 
assays, 38 J/cm2, was the equivalent of 290 hours of exposition or, for example, 
6 hours a day for 7 weeks.

Evaluations were made of cell viability, oxidative stress, mitochondrial 
morphology, and various parameters associated with melanogenesis and 
hyperpigmentation.

METHODOLOGY
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Cell viability

RESULTS

Artificial blue light significantly reduces cell viability and alters morphology. 
Pretreatment with Fernblock® helped to prevent cell death and preserve structure. 

Human Dermal Fibroblasts
### p<0.001 vs control; * p<0.05 vs corresponding irradiated (Irr) cells
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RESULTS

Human dermal fibroblasts. DHF-DA fluorescence (green) 
indicates oxidative stress.

Oxidative stress
Artificial blue light induces oxidative stress. Pretreatment with Fernblock® helps 
reduce oxidative stress. 
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RESULTS

Mitochondrial Morphology
Artificial blue light alters mitochondrial morphology. Pretreatment with Fernblock®
helped preserve mitochondrial morphology. 

Human Dermal Fibroblasts
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RESULTS

Pigmentation
Phosphorylation of MAPK p38 (mitogen-activated protein kinase) leads to the 
phosphorylation of other factors, including the melanocyte-inducing transcription factor 
(MITF), which up-regulates the expression of melanogenic enzymes (e.g. tyrosinase and 
dopachrome tautomerase), and thus induces an increase in melanin production
Artificial blue light increases the phosphorylation of p38, which is significantly reduced by 
Fernblock® pretreatment. 

### p<0.001 vs control; ** p<0.05 vs 
corresponding irradiated (Irr) cells

Human Dermal Fibroblasts
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RESULTS

Artificial blue light increases melanin 
production.  Pretreatment with 
Fernblock® significantly reduces 
melanin production. 

Human melanocytes

Pigmentation

### p<0.001 vs control; *** p<0.05 vs corresponding irradiated (Irr) cells
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Artificial blue light causes photo-oxidation of melanin, increasing pigment darkening

RESULTS

Pigmentation

DHICA is a eumelanin precursor. 
Upon oxidation is becomes IQCA, a 
darker pigment. DHICA peak 
absorption is 326nm, that of IQCA 
408 & 598nm. With blue light 
irradiation, the quantity of DHICA 
decreases and IQCA increases (Fig. 
2). FB helps prevent oxidation of 
DHICA (Fig. 3)

Fig. 1

Fig. 2

Fig. 3
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Opsin-3 (OPN3) has recently been discovered to be an additional mechanism which induces 
melanogenesis. It is a membrane protein with strong absorption of shorter wavelengths of the VIS 
spectrum and has been reported to induce melanogenesis when activated by inducing an increase in 
melanogenesis enzymes such as tyrosinase and dopachrome tautomerase. OPN3 acts as a sensor for 
shorter wavelengths of VIS such as blue light and thus contributes to hyperpigmentation.

Blue light from digital devices increases OPN3 expression. Pretreatment with Fernblock® 
significantly reduces its activation.

RESULTS

Pigmentation

### p<0.001 vs control; * p<0.05 vs 
corresponding irradiated (Irr) cells
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Fernblock® can help protect against skin damage caused by blue light from digital 
devices, increasing cell survival and reducing oxidative stress,  mitochondrial 
morphology disruption and pigmentation.

The reduction in pigmentation is achieved through a number of different, 
complementary mechanisms:
• reduction in Opsin3 activation, one of the main pathways involved in melanogenesis
• reduction of oxidation of melanin precursors
Significant reductions in intra- and extra-cellular pigmentation are observed.

Fernblock® can thus provide important protection against skin aging and 
hyperpigmentation caused by blue light, including that emitted by digital devices.

CONCLUSION
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• increasing attention is being placed by both the scientific
community and consumers on skin damage caused by blue light 

“TAKE HOME MESSAGE”
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• Products are beginning to introduce claims regarding protection against blue 
light, mainly due to the presence of mineral filters (non-nano TiO2), iron oxide 
(pigments) and anti-oxidants (generic claims)

• Fernblock® is the first active with demonstrated activity against blue light
• cell viability
• oxidative stress
• cell morphology
• pigmentation

• oxidation of melanin
• reduction of Opsin3 expression Research

 skin damage caused by
blue light

 Opsin3 in pigmentation

“TAKE HOME MESSAGE”
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• Heliocare 360, most complete photoprotection against the 4 radiations

• Importance of photoprotection all day, every day

• Prevention and adjuvant treatment in hyperpigmentation
(esp. phototypes III-VI)

“TAKE HOME MESSAGE”


