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INTRODUCTION

Continued advances in photobiology have led us to discover new pro-

tagonists in sun damage, such as infrared and visible radiation. Fur-

thermore, they have enabled us to increase our knowledge of the phy-

siological process triggered when solar radiation comes into contact 

with the skin leading to various cutaneous alterations.

This has led several authors to consider the possibility of a synergy 

in the effects on skin caused by the different radiations of the solar 

spectrum in the skin.  Putting forward the theory that they do not func-

tion as “independent parts” but as “one”. And that even certain effects 

caused by specific radiation are boosted by the action of another.

This opens the door to a new era in photoprotection, a new concept in 

photoprotection with a 360 effect. 

That is, protection that offers much broader coverage at protection le-

vel against the spectrum (UVB, UVA, IR-A and visible radiation) and at 

neutralisation level and repair of damage caused by prolonged expo-

sure, without overlooking the sensorial qualities of the product, highly 

significant in the adherence of application.

Photoimmunoprotection that goes beyond the traditional concept of 

SPF and eclipses photoprotection as we know today.
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1. NEW PROTAGONIsTs 
Of sUN DAMAGE

Since the nature of solar radiation was discovered, the majority of studies 
have centred to date on proving the effects of ultraviolet radiation on the 
skin, effects that have been widely documented. (See fig. 1). 

Notwithstanding in recent years, it is worth highlighting the increased inte-
rest, as well as the study and knowledge of other fractions of the solar spec-
trum that also reach the earth’s surface, visible and infrared radiation, and 
their effects on the skin. 

Figure 1. Evolution of publications on solar radiation.

Recent investigations in photobiology show that cutaneous damage caused 
by solar radiation on the skin is not due exclusively to UV radiation, but infra-
red and visible radiation also play an important role.  

 ❙ VISIBLE RADIATION

Of the amount of solar radiation that reaches the skin, approximately 45% is 
visible light. The skin is exposed during long periods of time to visible light 
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and it uses different endogenous chromophores as a defence mechanism, 
such as haemoglobin, riboflavin, melanin, beta-carotene and bilirubin, which 
are capable of absorbing this radiation.

Although, in 1962, Pathak et al. already pointed out that the OIP peak occu-
rred between 380-500 nm,1 and in 1984, Kollias and Bager spoke of long-las-
ting pigmentation (up to 10 weeks)2, until very recently visible light and its 
effects had not been studied in greater depth.

Thus, recent studies have shown that visible light is capable of causing an 
increase in pro-inflammatory cytokines, an increase of MMP-1 and MMP-9 
expression and contributing considerably to the formation of reactive oxy-
gen species (ROS), being responsible for the formation of 55% of ROS, which 
causes erythema, photoaging, pigmentation and indirect damage of the cell 
DNA.

Effects of Visible Light on the skin

Immediate and delayed 
pigmentation

Melasma

Post-inflammatory  
Hyperpigmentation

Photodermatosis 

solar Urticaria
Chronic actinic dermatitis 
Delayed cutaneous porphyria
Polymorphic light eruption
Polymorphic light eruption

ROs 
formation

VIS: 33,33%

UV: 66,67%

Effects of Visible Light on the Skin†

Bassel H. Mahmoud, Camile L. Hexsel, Iltefat H. Hamzavi, Henry W. Lim*. Article first published online: 
31 JAN 2008. DOI: 10.1111/j.1751-1097.2007.00286.x © 2008 The Authors

Photochemistry and Photobiology. Volume 84, Issue 2, pages 450–462, March/April 2008
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 ❙ INFRARED RADIATION

Infrared radiation (760 nm - 1 mm) covers more than half the energy that 
reaches the skin. It is divided into IR-A, IR-B and IR-C. Whilst IR-B and IR-C 
do not penetrate the skin deeply, more than 65% of IR-A reaches the dermis 
and 17% the hypodermis. Furthermore, it is important to consider that a third 
of solar radiation that reaches the skin does so in IR-A form.

Recent studies show that infrared radiation produces an increase in tempe-
rature, angiogenesis and inflammation, as well as increased metalloprotei-
nase expression and an alteration of structural proteins of the dermis, which 
contributes to premature aging of the skin3. 

One form of photoprotection against IR-A, compared to the current lack of 
physical and/or chemical filters that protect against this radiation, is the use 
of antioxidants, especially those that act at mitochondrial level, as the main 
target of IR-A is the mitochondria of the cells.

Infrared radiation stimulates MMP formation in the skin: 
Implications in Photoprotection

 ❙ IR-A affects the dermis, degrading structural proteins and triggering pre-
mature aging of the skin. (See fig. 2)-I in epidermis and dermis after radia-
tion with IR-A. 

Figure 2. MMP-1 ex-

pression in epidermis 

and dermis after 

radiation with IR-A
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 ❙ IR-A acts at mitochondrial level of the fibroblasts and induces the MAPK 
expression and indirectly the MMP-1 expression, which derives in degra-
dation of collagen and elastin. (See fig. 3).

Figure 3. Outline of the interaction of IR-A with the mitochondria of fibroblasts. 

Series of processes.

IR-A

MMP-1

fibroblasts

Degradation  
of collagen

(MAPK)

ROs

Mitochondria

nucleus

Infrared Radiation-In-
duced Matrix Metallo-
proteinase in Human 
Skin: Implications for 
Protection

Conclusion

The discovery of the effects of IR-A and visible radiation and the associated 
action mechanisms, appears to back the reason why complete photopro-
tection of the skin must also include protection against infrared, specifica-
lly against IR-A, and against visible radiation. 
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Although several authors detail specific radiation with certain effects on the 
skin, possible synergy is considered between the different wavelengths and 
cutaneous damage caused.

Several studies have shown that visible light increases erythema generated 
by RUV and IR4. 

1.2 bIO-bOOsTER sHIELD
The technological solution of IfC to provide the most extensive coverage. 
Protection against visible and infrared A radiation.

 ❙ MELANIN FRACTIONAL BIOMIMETICS7

As we have seen previously, recent studies on the effects of solar radiation 
on the skin have shown that the fraction of visible light closest to UVA, spe-
cifically the blue/violet part that comprises wavelengths from 400 nm to 
500 nm, causes long-term damage very similar to that produced by UVA4 
radiation, such as:

 ❙ Premature photoaging 
 ❙ Hyperpigmentation
 ❙ Photosensitivity and solar urticaria

Table 1. Radiation and its effects4,5,6

UVB UVA Vis IR

Penetration in skin
Relatively 
superficial 
(epidermis)

Reaches the epidermis 
and dermis

Reaches the 
epidermis and dermis

Penetrates 
deep in skin 

% of ROSs generated 5% 46% 33% Intramitochondrial ROs

Carcinogenic effect Direct DNA damage Indirect DNA damage
Indirect DNA damage  

(via ROs)
No demonstrated 
association exists

Effect on aging Via inflammation
Via ROs 
↑MMPs

↑MMPs
↑MMPs 

(via fibroblast 
mitochondria)

Erythema

1-2 weeks 
(fair phototypes) 

1 to 3 days 
(dark phototypes)

Biphasic
4 h

from 6 to 24 hours

Immediate
2 hours

After less than 1 hour

Pigmentation
If erythema 
was present

Immediate 
(at 2 hours)

Immediate 
In phototypes IV-VI 

after 2 weeks
No effect
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These advances in photobiology have highlighted that the photobiolo-
gical effects of solar radiation go beyond the damage caused by ultra-
violet radiation. If we combine this with the fact that, to date, no effective 
cosmetic product existed on the market that could protect against this 
fraction of visible radiation, the need arises for developing photoimmu-
noprotector products capable of offering more extensive coverage of the 
spectrum.

What is fractional biomimetic melanin?

Fractional biomimetic melanin is a new protector agent that has been deve-
loped especially to absorb wavelengths comprised between 400 and 500 
nm to avoid damage caused by visible light causes on the skin.

It is obtained from the amino acid, plant-derived tyrosine. 

How does fractional biomimetic melanin act?

Fractional biomimetic melanin does not penetrate healthy skin therefore it 
acts at epidermis level as a filter with an  absorption capacity at wavelengths 
between 400 and 500 nm up to two times greater than standard melanin.
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Melanin Biomimetics Fractional
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Figure 4. Absorption curves of standard Melanin and Fractional biomimetic melanin.
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On the other hand, it is important to highlight the fact that it absorbs selec-
tively (see fig. 4), as this enables obtaining the beneficial effects on the skin 
that come from higher wavelengths, of the red fraction of visible radiation 
such as: 

 ❙ Increase in collagen and elastin in the dermal fibroblasts 
 ❙ Improvement in colour and texture 

Reducing to the maximum the negative effects of this radiation.

 ❙ OTZ 10 (OxOThIAZOLIDINE)8

We cited previously a study by Schroeder, P. et al.5 which showed that the 
main target of IR-A is the mitochondria of fibroblasts. Its impact on the cell 
matrix is indirect, via reactive oxygen species that form when in contact with 
the skin. This triggers the expression of the enzyme protein kinase (MAPs) 
which involves an increase in the production of MMP-1 with the subsequent 
degradation of collagen. (See fig. 3, page. 9)

What is OTZ 10?

It concerns an antioxidant agent with notable uptake activity of reactive spe-
cies capable of protecting at epidermis, dermis and dermis-epidermis level, 
preventing photoaging. 

Various clinical studies have demonstrated the safety of OTZ 10: it does not 
cause skin irritation, sensitivity, phototoxicity or photoallergies.

H E L I O C A R E
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How does OTZ 10 act?

OTZ 10 preserves the cell metabolism and synthesis of collagen 

 ❙ OTZ 10 protects against collagen degradation

 ❙ OTZ 10 regulates the expression of genes involved in maintaining the 
integrity of the tissues.
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2. OXIDATIVE sTREss

Prolonged exposure to solar radiation is capable of causing oxidative stress  
also known as oxidative stress. To date it is known that both UVA and visible 
radiation, including IR-A at mitochondrial level of the fibroblasts, are respon-
sible for generating free radicals that trigger a series of mechanisms that 
lead to cutaneous damage. 

The generation of free radicals is a normal physiological process that takes 
place in the body, fruit of numerous reactions of the cell metabolism neces-
sary for its correct function. There are physiological mechanisms capable 
of neutralising or eliminating them effectively, antioxidant systems of the 
body. 

But when a stress agent, such as prolonged exposure to the sun, increases 
the production of free radicals, causing an oxidative imbalance (see fig. 7) be-
tween said production and the capacity of the biological system to detoxify 
the intermediate reagents or repair the resulting damage, it produces a state 
of oxidative stress whose inadequate control involves biological sequences 
at cell and tissue level of great transcendence. 

Traditionally, photo-oxidative stress has been defined and classified accor-
ding to two types of oxidative routes. 

 ❙ 1. The first of these leads to direct photo-oxidation by absorption of pho-
tons from UV and visible radiation, generating reactive species with an 
excited state (singlet or triplet) or radicals as a result of photo-ionisation. 
These mechanisms are described as type I photo-biological processes. 

 ❙ 2. The second route involves indirect oxidation through the generation 
and subsequent reactions of singlet oxygen. These reactions of indirect 
photosensitisation of the molecular oxygen are known as type II pho-
to-biological processes.

Oxidative stress, or rather, free radicals generated; reactive oxygen 
species (ROS) can cause damage on any cell component: lipids, prote-
ins and even cell DNA.

Corneal layer

Epidermis

Dermis

Hypodermis
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This damage generated at molecular level is reflected at tissue level9. 

Damage to membrane lipids  
also known as lipid peroxidation.
It is the most common. Damage at this level, as a fundamental part of the 
structure of the cell membrane, involves an alteration in the permeability of 
this and subsequent cell loss. 

Damage to proteins 
also known as protein oxidation.

Damage at protein structure level involves an alteration in their functionality. If 
we add to this that many endogenous repair systems are enzymatic systems 
(superoxide dismutase, catalase, glutathione peroxidase…) and that the enzy-
mes are protein structures, the damage that occurs is aggravated upon failure of 
the repair systems. 

Corneal layer

Epidermis

Dermis

Hypodermis

UVB UVA IRVIS

Depletion of antioxidant systems 

Oxidative imbalance

Protein oxidation and Lipid peroxidation 

Oxidate imbalance

General 
of ROs

Immunosuppression Photoaging Skin cancer

Figure 7. 
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Damage at cell DNA level

It can be on both nuclear and mitochondrial DNA. When reactive oxygen 
species (ROS) attack the DNA of cells this triggers a chain reaction that re-
sults in the  formation of 8-oxoGuanine or 8oG. The 8oG binds incorrectly 
with Adenine and its normal partner, Cytosine. If the cell is bound to 8oG and 
starts to divide, it can lead to mutations, which could potentially lead to the 
development of cancer. 

The role of antioxidants in the skin: Anti-aging effects

Effects of oxidative imbalance

super 
Antiox Complex

Expression of COX2
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In the skin

Immunosuppression Photoaging Skin Cancer

Role of antioxidants in the skin: Anti-aging effects
Hitoshi Masaki

Nikkol Group Cosmos Technical Center Co., Ltd., 3-24-3 Hasune, Itabashi-Ku, Tokyo 174-0046, 
Japan. http://dx.doi.org/10.1016/j.jdermsci.2010.03.003, How to Cite or Link Using DOI
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2.1 sUPER ANTIOX COMPLEX

 ❙ Fernblock® FC

El Fernblock®10,11 is a Polipodyum Leucotomos extract (PLE) with recognised 
antioxidant protector capacity, protector of the immune system, with repair 
capacity from sun damage and prevention from photoaging.

 ❙ Powerful binder of the superoxide anion (-55%) and 
of the singlet oxygen (-10%)

 ❙ Inhibits lipid peroxidation (-50%)

 ❙ Effectively blocks cutaneous and plasmatic oxidative 
radicals in in vivo model.

 ❙ Fernblock® FC 

It is new generation of topical Fernblock® with a higher concentration in caffeic 
and ferulic acid than Fernblock®

New Fernblock® FC 
new generation of topical fernblock®  
enriched in Ferulic acid and ácido Caffeic Acidsuper 

Antiox Complex Green Tea
Vitamin C + E

Fernblock® FC 

has shown action  
up to 4 times more 
powerful  
than Fernblock®
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fernblock®
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Figure 8. 
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ferulic acid is a powerful antioxidant agent whose efficacy against free radi-
cals has been well documented. It concerns a biological filter that at topical 
level acts as a protective shield against photo-oxidative stress generated 
by ultraviolet radiation. It prevents DNA damage and has anti-inflammatory 
action.

Furthermore, combined with Vitamin C and E it has been seen to duplica-
te its protective capacity12.

As with ferulic acid, caffeic acid is a biological filter that protects against 
damage that causes photo-oxidative stress. It has immunoprotective 
capacity as it protects adult Langerhans cells and Stem Cells of the skin.

Green tea3

Green tea extract is a compound with powerful antioxidant capacity. Green 
tea polyphenols are one of the most scientifically-studied compounds with 
recognised antioxidant properties at dermatological level. From here its use 
extended into cosmetics. It concerns a hydrosoluble antioxidant with anti-
inflammatory and immunomodulating capacity. 

It has a very powerful suppressor capacity of carcinogenic activity caused 
by ultraviolet radiation and also offers extensive protection against other 
responses of the body to damage caused by solar radiation such as sunburn, 
immunosuppression, photoaging, wherefore it is believed to have a high 
potential as skin protector = when used in combination with other sun filters. 

Vitamins C and E 9,14

 ❙ Vitamin C (ascorbic acid)

It is formulated in stable ester form of vitamin C that at topical level, due to 
the action of esterases in the skin, gives rise to vitamin C. It is a hydrosoluble 
antioxidant agent with antiaging effect that prevents the appearance of dark 
spots. 

It is combined with Vitamin E as it forms an oxy-reducer stable system at 5:1 
ratio.

 ❙ Vitamin E acetate

It is a liposoluble antioxidant protector of the lipid membrane of cells that 
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protects the essential fatty acid from degradation, they act as antioxidant 
agent against lipid peroxidation.

It has anti-inflammatory and immunomodulating capacity.

Combined with Vitamin C it forms a stable oxy-reducer system at 1:5 ratio.

3. DAMAGE AT CELL DNA LEVEL 

In the previous point we saw that photo-oxidative stress can generate 
damage at cell DNA level, both nuclear and mitochondrial. (See fig. 9). 
When the reactive oxygen species (ROS) attack the DNA of cells it triggers a 
chain reaction which results in the formation of 8-oxoGuanine or 8oG. 

If this damage is not repaired correctly it can lead to erroneous codifications 
and subsequent mutations.  

The enzyme responsible for repairing this damage is oxoGuanine 
Glycosylase-1 (OGG-1).

Aging Aging

Figure 9. Oxidative stress
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3.1 ROXIsOMEs15

Roxisomes are the encapsulated form of the enzyme OGG-1.
We can find the enzyme OGG-1 in the plant Arabidopsis Thaliana.
How does it work? It works as a cell DNA repairer, both nuclear and mi-
tochondrial. The OGG-1 starts the separation of pairs of damaged bases, a 
continuous exonuclease with excision and finally a polymerase repairs the 
damage. 

 ❙ REPAIR OF ThE DAMAGE CAUSED IN ThE DNA OF ThE 
NUCLEUS 

In a comparative in vitro study with human keratinocytes in which we indu-
ced damage caused by H

2
O

2
 and 6 hours the cells treated with roxisomes 

showed no damage compared with the untreated cells or those treated with 
empty liposomes. This shows the efficacy of roxisomes in the repair of da-
mage caused by hydrogen peroxide.
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REPAIR OF DAMAGE CAUSED IN ThE MITOChONDRIAL DNA

Comparative study of the repair at mitochondrial DNA level in a sample of 
normal human keratinocytes treated with 0.5% roxisomes against another 
sample treated with empty liposomes (control).

Result: After 3 hours, the damage caused in the mitochondria reduces 
approximately by 30% and prevents long-term damage. (See fig. 11).

 ❙ REDUCTION OF ThE RELEASE OF MMP-1

Recent studies have shown that there is a direct relationship between the 
damage caused at DNA level and the release of MMP-1. The damage caused 
by UV radiation at DNA level as well as giving rise to the formation of 8-oxo-
guanine also increases the release of MMP-1. An imbalance in this enzyme 
causes break down of the collagen fibres and subsequent disorganisation 
of the fibres in the connective tissue of the dermis, loss of skin tone and the 
appearance of wrinkles.
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THE IMPORTANCE Of GALENIC PRINCIPLEs 
IN PHOTOPROTECTION

Sun protectors can be effective in preventing sunburn, cutaneous photoa-
ging, protecting against immunodepression induced by solar radiation, even 
preventing the appearance of certain types of skin cancer as demonstrated 
in various studies. 

But, what are the requirements for a sunscreen to be considered as such 
and carry out its function? There are various, for example: to offer the wi-
dest coverage of the solar spectrum, a high protection factor, photostable, 
non-photosensitising, water-resistant, resistant to sweat, sand, etc., to gua-
rantee maximum tolerance...and galenic principles of the product provide all 
this.   

Galenic principles are defined as “the science that shows us how to prepare 
effective, stable and safe medicinal products”.

And the galenic form could be defined as the form in which we perceive the 
product. Therefore, we find:  

 ❙ Solids (compacts, pastes, creams…)

 ❙ Solutions (aqueous, oils, hydroalcoholic…)

 ❙ Gels (hydrogel, lipogel…)

 ❙ Emulsions (cream, cream-gel, lotion, fluid…)

 ❙ Others (serum, mousse…)

In the case of sunscreens, there are various galenic forms found on the mar-
ket today, with the most usual being gels, emulsions and compacts. 

4.1 THE sTRATEGY TO ACHIEVE sMART 
GALENIC
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 ❙ EFFICACY

The main objective is to develop sunscreens with high and broad spectrum 
SPFs that offer the most extensive coverage. 

This means in formulation terms, inclusion of the best combination of wide 
spectrum UV filters  (λc > 370 nm) and biological filters that protect against 
IR-A and visible radiation. And furthermore, that are at high concentrations. 
And all this without compromising the sensorial attributes of the formulation.   

The strategy to ensure that the product is effective, involves making syner-
gic blends of filters, using specific filters and making the blend photostable 
during its entire shelf-life.

 ❙ STABILITY

A sunscreen is deemed stable when it preserves its galenic characteristics 
of safety and efficacy during its shelf-life. And it is photostable when it per-
forms well in light. 

 ❙ SAFETY

When we talk about safety in sunscreen galenic principles, the aim is to find 
a non-toxic, anti-allergenic and non-comedogenic product.

It is highly likely that most sunscreens that we currently find on the market 
comply with these requirements, but, paradoxically, it has been possible to 
see, in many observational studies, a high prevalence of sunburn on subjects 
who used sunscreens. And it has been seen that the main causes to which 
it was associated were the following: 

 ❙ Normally people tend to apply a smaller amount of sunscreen than re-
commended. 

 ❙ Application of the sunscreen is rarely homogenous, it is not applied 
correctly and therefore it is not applied in sufficient amount or uniformly.  

 ❙ The fact that some filters leave a white film on the skin means that the 
number of reapplications is reduced.
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 ❙ Sunscreens are removed by swimming, rubbed off with sand, towels, 
sweat… For example, even though the sunscreen is water resistant, it is 
always advisable to reapply after swimming for long periods of time (over 
20 minutes) or excessive sweating.

 ❙ The period of time between applications is longer than that recommen-
ded. 

 ❙ The formulation of the sunscreen, its cosmetic properties, are other fac-
tors that influence its application. It has been seen that the easier and 
more pleasant the application, the higher the number of reapplications. 

In a study carried out with 4 sunscreens of equal SPF (SPF 30) but different 
galenic principles, the following results were obtained:

Table 2 Positive association between product extendibility, the quantity applied, variance in the SPF and 
cosmetic properties.

Table 2 shows a clear direct relationship between the cosmetic properties of the 
product and the quantity applied: the more pleasant it is to use, the greater the 
quantity applied (product A). The same thing happens with uniformity of applica-
tion, the more pleasant it is, the easier and more uniform the application (product 
B). If we observe the variance of SPF, we see that as the cosmetic properties 
reduce this increases. This means that the theoretical SPF expected, in practice, 

Product
Quantity applied

(mg/cm2)
Variance of the SPF 

observed
Pleasant to use?

A 2,10 5,77 Yes

C 1,69 5,65 Yes

D 1,28 28,5 No

B 1,44 354 No

High extendibility

Low extendibility

Predicting the efficacy of sunscreens in vivo veritas
M. Pissavini1, B. Diffey2, S. Marguerie1, T. Carayol1, O. Doucet1. Article first published online: 11 
AUG 2011. DOI: 10.1111/j.1468-2494.2011.00679.x
© 2011 The Authors. ICS © 2011 Society of Cosmetic Scientists and the Société Française de Cosmétologie

International Journal of Cosmetic Science, Volume 34, Issue 1, pages 44–48, February 2012
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Figure 12 Evolution of the efficacy from theory to practice

Pleasant cosmetic properties, means greater amount of sunscreen applied, 
greater uniformity in application and higher number of reapplications, that is,  
adherence to treatment.

Hence the great importance of the “first touch” when choosing a sunscreen.

Therefore, at IFC when we talk of “Smart Galenic” and we refer to efficacy, we 
especially consider final texture of the product. Our objective is to obtain ul-
tra-light and ultra-sensorial textures that ensure adherence to treatment and 
therefore photoimmunoprotector efficacy. 

ThEORY

PRACTICE

Product B

Same SPF in vitro

Poor application
in vitro

Low SPF with 
high variability

UNpleasant 
cosmetically

Compromised 
protection 

Difficult to apply =>
Application in small 

and non-uniform 
amount 

Product A

Easy application
in vitro

High SPF with 
very low variability

Cosmetically 
Pleasant

Offers expected 
protection

Easy to apply =>
Application in 
abundant and 

uniform amount

is reduced the poorer the application so the photoprotection is compromised. 
(See fig. 12)
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The parameters to assess are: 

 ❙ Easy application

 ❙ Speed of absorption

 ❙ Melting on skin upon application  

 ❙ Whitening after and during application 

 ❙ Absence of residue

 ❙ Refreshing sensation

Therefore, we can say that the beneficial effects associated with sunscreens 
are closely related with the adherence to their use. 

But as important as the sensorial nature to ensure efficacy, is the dispersion 
of filters in the formula. (See fig. 13).

Homogenous dispersion of filters ensures uniform protection. Lack of ho-
mogeneity in their dispersion, in spite of good uniformity in application, 
means that in areas of unprotected skin, photoprotection would once more 
be compromised.

Homogenous in Heliocare 360º      formulas  Non-homogenous in NON-Heliocare sunscreens 

Figure 13. Dispersion of filters   

Conclusion

High cosmetic properties and sensorial qualities that ensure application 
in abundant and uniform amounts as well as reapplications, that is, ad-
herence to application together with high tech galenic principles that 
offer homogenous dispersion of filters, enable maximum optimisation of  
photoimmunoprotector action at topical level.



H E L I O C A R E

27

Non-homogenous in NON-Heliocare sunscreens 

4.2 AssAY PARAMETERs Of THE EffICACY 
IN TOPICAL PHOTOPROTECTION 

Sunscreens were first developed to protect against sunburn. These first 
sunscreens used specific filters for UVB.

As radiation and its effects on skin were studied, it was seen that, as well 
as acute damage caused by UVB, long-term different cutaneous manifes-
tations appeared associated with chronic damage whose main factor res-
ponsible was UVA radiation. These include melasma, photoaging, diverse 
photodermatoses characterised by photosensitivity of patients including 
skin cancer. This led to the inclusion of new UVA protection filters, with the 
search for protection and preventative products becoming more relevant. 

Continuous advances in the study of skin, the effects of solar radiation and 
the mechanisms involved, together with the development of increasingly 
safe and effective innovative sun filters require the establishment of stan-
dard assessment parameters of the efficacy of sunscreens. 

To date, the only international standardised method is SPF, a scale that only 
measures protection against UVB damage, giving an idea of the time you 
can remain exposed to solar radiation without getting burnt. But although it 
does not stop being an indication of its sunscreen capacity, the inclusion of 
UVA filters and diverse agents means that it is insufficient as the only indica-
tion of global sunscreen efficacy, against the other radiation. 

Another method to assess the protector efficacy that has gained importance 
and has started to be used  internationally (FDA, Cosmetics Europe, Heal-
th Canada, JCIA, Mercosur, CTFA South Africa, AS/NZS2604) is the critical 
lambda value (λc). This parameter allows assessment of protection against 
UVB and UVA. The method used to determine the critical lambda is the Di-
ffey Method.

We define critical lambda value (λc) as the wavelength that determines 90% 
of the area under the absorption curve from 290 nm to 400 nm (UV). 
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Values of λ≥ 370 nm indicate a wide spectrum coverage against 
UVB and UVA.

Conclusion:

The sPf index with the introduction of new filters is insufficient on its own 
to assess the sunscreen efficacy. Therefore, it is important that sunscreens 
have a value of λc ≥370 nm, as it is indicative of wide spectrum protection, a 
parameter that increasingly gains strength due to its universality and stan-
dardisation. 
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5. THE IMPORTANCE 

Of ORAL PHOTOPROTECTION

Most sunscreens are designed to be applied at topical level. But although 
they have proven to be effective, they present certain draw-backs or limita-
tions in practice, thus compromising their protective function. 

 ❙ LIMITATIONS OF TOPICAL PhOTOPROTECTION16,17,18

 ❙ The lack of cosmetic properties of some sunscreens means that some 
people reject the application or do so to a lesser extent, as regards amount 
of product and reapplications. (See “the importance of galenic principles 
applied to photoprotection, page 22).

 ❙ The amount of sunscreen applied in practice is less than that recom-
mended, 2 mg/cm2 (quantity used in the laboratory tests to calculate the 
SPF). (See fig. 15, page 30).

 ❙ The tendency is to use between 0.39 and 1.3 mg/cm2, which means 
that between 25 and 50% of the recommended SPF are used. (See fig. 16, 
pag 30).

 ❙  Application is not uniform or homogenous. Up to 55% of unprotected 
zones have been observed. 

 ❙ The first application was seen to be applied a considerable time after 
exposure to solar radiation and not beforehand as recommended. 

 ❙ Reapplications are lacking. 

 ❙ There are high risk population groups such as those subject to conti-
nuous sun exposure (eg.: construction sector, sports players,…),phototypes 
I and II, photodermatosis, photosensitivity, persons in immunosupressor 
treatments and background of skin cancer. 
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This all leads to the importance of oral photoprotection to supplement topi-
cal photoprotection.  

There is a new generation of compounds, mainly natural plant substances, 
which are of great interest among photoprotection specialists, due to their 

Figure 16. Linear 
relationship between SPF 
and the amount applied.

2 mg/cm2

1,5 mg/cm2

1 mg/cm2

0.5 mg/cm2

100% SPF

75% SPF

50% SPF

25% SPF

1mg/cm2 is the minimum amount 
to cover all irregularities of 

the skin (villi).

2mg/cm2 is the most suitable 
amount for formation of a film.

1mg/cm22mg/cm2

Radiation
ULTRAVIOLET

Radiation
ULTRAVIOLET

SOLAR
PROTECTOR

SOLAR 
PROTECTOR

Figure 15. Amount of sunscreen applied.

Under 1mg/cm2 the product tends 
concentrate in “furrows” of the skin, 

leaving areas uncovered.

< 2mg/cm2Radiation
ULTRAVIOLET

SOLAR
PROTECTOR

SURFACE 
CUTANEOUS

SURFACE
CUTANEOUS

SURFACE 
CUTANEOUS
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beneficial properties when administered orally. The majority share important 
antioxidant properties and in some cases, furthermore, stimulate skin repair 
mechanisms, such as collagen synthesis and the repair of cell DNA. 

Some of these oral compounds with photoprotective capacity include19:

 ❙ Vitamins or vitamin derivatives: carotenoids, ascorbate (vitamin C) and 
tocopherol (vitamin E). 

• Carotenoids: highlighting Lycopene, which is highly efficient as binder 
of singlet oxygen. Lutein, which has demonstrated a moderate sunscreen 
effect combined with topical application. 

• Vitamin C + E, combined in the same compound, they have been seen 
to boost the protector effect of other substances. 

 ❙ Plant-derivative compounds: green tea polyphenols (GTPPs) or 
Polypodium leucotomos extract (Fernblock®) are among the most 
used. These compounds administered orally have antioxidant pro-
perties and some of them inhibit, furthermore, specific processes 
involved in photoaging. For example:

• Green tea polyphenols inhibit the expression of metalloproteinases 
(MMPs) induced by UV radiation thus reducing the degradation of skin 
collagen. 

• Polypodium leucotomos 

• Inhibits lipid peroxidation of the membranes by binding free radicals 
and reactive oxygen species.  

• Offers photoprotection against UVB and PUVA without affecting in this 
latter case the efficacy of the treatment. 

• Reduces cutaneous inflammation that takes place after sun exposure. 
Significantly reduces erythema and depletion of Langerhans cells. 

• Prevents oxidative damage in the DNA (8-hydroxyguanine) and accele-
rates the repair of thymine dimers reducing mutagenesis induced by UV 
radiation.   
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Conclusion:

The aim of oral sunscreens is to try and boost the cutaneous antioxidant ca-
pacity to offer a more effective response to oxidative damage caused by ex-
cessive sun exposure. With a double prevention and repair effect. but we must 
not forget that oral photoprotection supplements topical photoprotection to 
cover the limitations of the latter, and does not replace it
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H E L I O C A R E

THE fIRsT LINE Of sUNsCREENs THAT 
ENCOMPAss MORE THAN THE sPf CONCEPT

our value

A NEW ERA  
IN DERMATOLOGICAL  
PHOTOPROTECTION
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H E L I O C A R E

THE fIRsT LINE Of sUNsCREENs THAT 
ENCOMPAss MORE THAN THE sPf CONCEPT

our value

Offers the most extensive coverage  

of the spectrum (IR-A and Vis)

Neutralises free radicals with a 

superantioxidant complex: fernblock® fC

superantioxidant complexA

surprises with ultralight and innovative 

textures and smart Galenic that enables 

maximisation of the photoimmunoprotector 

action

OUR VALUE
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silky texture and second skin

Normal, mixed and/or oily 
skin types 

AIRGEL
60 ml

AIRGEL
H E L I O C A R E 3 6

HE L I OCARE

PROTECTS

REPAIRS

SU
RPRISES 

Exclusive and innovative texture 
of textured, ultralight air gel  

FLUID CREAM

Paraben-free
Alcohol-free
Non-comedogenic

NEUTRALIS
ES
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silky texture and second skin

Normal, mixed and/or oily 
skin types 

H E L I O C A R E

50 ml

The softness of a cream 
and the finish of a fluid gel

fLUID CREAM
H E L I O C A R E 3 6

FLUID CREAM

Normal and dry skin types 

silky texture and second skin 

Paraben-free
Alcohol-free
Non-comedogenic
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INDICATIONs
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Protection of photoaging

skin-types with melasma

Photodermatosis/intolerance to sun

skins with rosacea, vitiligo 

Photosensitive skins or those subject to 

treatment with photosensitising drug products 

and post-dermocosmetic technique. 

skins with a history of skin cancer

indications
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PHOTOIMMUNOPROTECTION IN



indications

Fernblock® significantly reduces melasma thus 
underlining  its important as adjuvant treatment20

The use of Fernblock® prevents polymorphic light 
eruption in patients with serious conditione21

The first and only 
protector with 
vitamin D

5 µg Vitamin D

• Vitamins C+E   • Lutein   • Lycopene

• 480 mg Fernblock®
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Capsules
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