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Method
10 subjects, phototype II, 18-55 years of age (average age 32 years)•
4 skin areas of each subject were evaluated: non-irradiated, irradiated •
without protection, irradiated and protected with Heliocare SPF50+/90 
formulation not containing Fernblock, irradiated and protected with 
Heliocare SPF50+/90 formulation containing 0.5% Fernblock*.
Irradiation was carried out with a solar simulator (Solar Light, USA) emitting •
UVB-UVA-visible light-IR. The dosage applied was 1 MED for the área 
irradiated without protection, and 90 MED for the áreas with protection to 
eliminate the photoprotection effect provided by the filters. 

* commercialised Heliocare SPF 50+/90 contain 1%

Purpose
Evaluate the photoimmunoprotection activity of Fernblock® in topical sun 
protection products

PURPOSE & METHOLOGY



#4

SPAIN

ITALY

Method
Evaluation of:•

erythema (colorimeter)•
sunburn cells•
Langerhan cells•
MMP-1•
skin darkening (ITAº colorimeter) and pigmentation (tyrosinase •
expression)

PURPOSE & METHOLOGY
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Erythema
Erythema was measured according to variations in skin colour (from green to red)  
(colorimeter): greater variations indicated greater erythema
SPF 50+/90 with Fernblock was able to decrease erythema by 6.8% vs SPF 
50+/90

RESULTS

- 6,8%

Difference in redness between areas treated with 
SPF50+/90 + Fernblock vs SPF50+/90 alone 

Heliocare SPF50+/90 Heliocare SPF50+/90  no FB
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DNA Damage: Sunburn Cells
SPF 50+/90 with Fernblock provided greater DNA protection, reducing 
formation of sunburn cells

RESULTS

   irradiation   
SPF90

 no irradiation

Number of sunburn cells

 irradiation,
no protection

   irradiation   
SPF90 + FB
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Immunoprotection: Preservation of Langerhans Cells
The antibody CD1 is a marker used for identifying and quantifying Langerhan 
cells.
SPF 50+/90 with Fernblock provided greater protection of Langerhans cell vs 
SPF50+/90.

RESULTS

   irradiation   
SPF90

 no irradiation

Number of CD1

 irradiation,
no protection

   irradiation   
SPF90 + FB
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Protection of Skin Architecture
SPF 50+/90 with Fernblock reduced the expression of MMP-1 vs SPF50+/90

RESULTS

   irradiation   
SPF90

 no irradiation  irradiation,
no protection

   irradiation   
SPF90 + FB

   irradiation   
SPF90

 no irradiation

Number of MMP-1

 irradiation,
no protection

   irradiation   
SPF90 + FB
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Pigmentation
SPF 50+/90 with Fernblock reduces pigmentary response vs SPF50+/90

RESULTS

ITAº measures skin darkness: the lower the 
value, the darker the skin. SPF50+/90 

decreased increase in radiation-induced 
darkness by 29,7%, SPF50+/90 by only 

14.6%.

SPF50+/90 decreased tyrosinase 
expression vs  SPF50+/90

   irradiation   
SPF90

 no irradiation

                     ITAº                    

 irradiation,
no protection

   irradiation   
SPF90 + FB

   irradiation   
SPF90 no irradiation

                     Tyrosinare            

 irradiation,
no protection

   irradiation   
SPF90 + FB
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DISCUSSION
The main measurement used to determine efficacy of filters in topical 
sunscreens  is SPF, that is, the filters’ ability to increase MED. By reducing the 
penetration of radiation into the skin, however, filters not only increase the 
skin’s resistance to erythema, but also reduce damage to DNA and 
Langerhans cells, as well as to skin architecture through decreased expression 
of MMP-1.

In order to evaluate the added benefits provided by Fernblock® in topical 
sunscreen, skin was irradiated without protection, with a topical SPF90 
sunscreen, and with topical SPF90 sunscreen with Fernblock®. The specific 
erythema-reducing activity of the filters was almost eliminated by irradiating 
subjects 90X MED to allow better determination of effects on other 
biomarkers. 

While sun filters alone provide benefits beyond simply increasing MED, their 
protective activity is enhanced when Fernblock® is added to the formulation.



#11

SPAIN

ITALY

CONCLUSIONS
Fernblock® in topical sunscreen can significantly increase the 
photoimmunoprotection activity of chemical and physical filters alone, 
further reducing erythema, MMP-1 and pigmentation and protecting DNA 
and Langerhans cells. 

Due to the presence of Fernblock®, Heliocare topical sunscreen offers 
significant advantages with respect to other commercially-available 
sunscreens.



FERNBLOCK® PROTECTS SKIN AGAINST 
DAMAGE FROM POLLUTION, 

STRENGTHENING NRF2 ANTI-OXIDANT 
PATHWAY AND INCREASING AUTOPHAGY
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Antioxidant

Pollution causes skin damage by activating AhR, increasing oxidative stress and 
inflammation, and weakening skin barrier.
The skin has a number of natural endogenous defense mechanisms to help 
protect against this damage, including the activation of the endogenous Nrf2 
anti-oxidant pathway and autophagy. 

Nfr2 pathway prevents oxidative damage by increasing the expression of anti-•
oxidant proteins NQO1 & HO-1, amongst others
autophagy repairs and eliminates damaged cells•

POLLUTION, NFR2 & AUTOPHAGY
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With aging, and excessive oxidative stress, these physiological defense 
mechanisms are weakened, leading to decreased Nrf2 expression and activity, 
and decreased autophagy.

Objective
Fernblock® has been demonstrated to up-regulate the Nfr2 pathway in 
response to UVB radiation (Honma Y, poster SID, 2019). This study was carried 
out to evaluate Fernblock®’s ability to up-regulate Nfr2 in response to pollution, 
and increase autophagy, thus reducing pollution-induced skin damage, and in 
particular ECM degradation and hyperpigmentation.

POLLUTION, NFR2 & AUTOPHAGY
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In-vitro Methodology:
Keratinocytes were exposed to PM 2.5 with and without Fernblock®. •
Measurements were made of:

Nrf2 •
NQO1 & HO-1, downstream genes produced upon Nrf2 activation •
contributing to cellular antioxidant response
LC3, a central protein in the autophagy pathway, the most widely used •
marker for autophagy activity

METHODOLOGY



#16

Fernblock® increases Nrf2 expression in cell nucleus

RESULTS

Fernblock® significantly increases Nrf2 expression in normal (healthy) cells (control 
vs. FB). Upon exposure to PM 2.5, the cells’ natural Nrf2 activity increases (PM 2.5). 
Upon incubation with Fernblock®, Nfr2 response to PM is greatly increased vs no 
Fernblock® (PM 2.5 + FB). 

*** p < 0.05 vs control

###

### p < 0.05 vs PM 2.5
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Fernblock® increases NQO1 & HO-1 expression in cell nucleus

RESULTS

Fernblock® increases Nrf2 downstream gene expression in normal (healthy) cells 
(NQO1) and in cells exposed to PM2.5 (NQO1 & HO-1). 

*** p < 0.05 vs control

NQO1 HO-1

** p ≤ 0.01 vs control

###

### p < 0.05 vs PM 2.5
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Fernblock® increases autophagy

RESULTS

Fernblock® significantly increases autophagy activity in normal (healthy) cells 
(control vs. FB). Upon exposure to PM 2.5, the cells’ natural autophagy activity 
increases (PM 2.5). This activity is significantly enhanced when the cells are 
incubated with Fernblock® (PM 2.5 + FB). 

*** p < 0.05 vs control

###

### p < 0.05 vs PM 2.5
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Fernblock® enhances natural defense mechanisms against skin damage caused 
by pollution, thus representing a useful tool in helping to prevent pollution-
induced skin aging and hyperpigmentation.
Fernblock® has been shown to protect against damage from UVB, UVA, VL 
(including blue light from digital devices) and IR-A, and now pollution, making it  
ideal daily protection against harmful external environmental factors. 

CONCLUSION
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