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INCI name 

 

Aqua (and) Glycerin (and) Glycogen. 

 

Description 

 

Electromagnetic waves are a form of 

energy consisting in vibrations of 

electric and magnetic fields. We live 

in a sea of invisible electronic 

pollution, which is becoming toxic to 

our health.  

 

We do not see or perceive them, but 

are increasingly present in our 

domestic environment. Wherever we 

might be, non-ionizing radiation is all 

around us. We are constantly 

exposed to magnetic fields generated 

by appliances and domestic electrical installations: mobile phones, WIFIs, microwaves, 

television, radio, computers, etc. 

 

As technology advances and the use of these devices increase, both at workplace or private 

areas, our exposure to non-ionizing radiation is likely to intensify further. 
 

Special focus: Oxidative stress 

 

The “digitization” of our world means that our cells are exposed to a continuous increased level 

of non-ionizing radiation, for which they have not adapted. In the last decade, EMR 

(Electromagnetic Radiation) levels have increased dramatically, and we are starting to realize 

its negative consequences. EMR is an environmental stress factor for human health, and skin 

as physiological barrier, is the first objective of this radiation.  

 

This exogenous stress leads to oxidative cellular stress, the formation of excessive reactive 

oxygen and nitrogen species and reaction products. It leads into a mitochondrial metabolic 

dysfunction: ROS causes a disruption of Mitochondrial function and cellular ATP Levels [1].  

 

The massive oxidative cell stress leads to chronic inflammation. 

 

Several studies [2][3][4] have shown that skin exposure to cell radiation suffers several 

biological parameter alterations: 
 

 Massive increase in free radical production (ROS) 

 Massive Increase of pro inflammatory cytokines 

 Gene transcription modifications 

 Decrease in cell regeneration  
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 Reduction in structural proteins: key molecules involved in the stratification of the 

epidermis 

 Lost in cohesion between keratinocytes 

 TEWL increase: dehydration, the skin becomes more vulnerable and sensitive 

 Stratum corneum weakening 

 Disturbed skin refraction: lost in brightness, becoming dry and uncomfortable 

 Induction of HSP27 (Heat Shock Protein 27) in human endothelial cells after exposure to 1 

hour at 900 MHz frequency 

 

COBIODEFENDER EMR, is a functional ingredient 

proved to reduce the skin biological alterations, resulted 

from the exposure to EMR. It helps at the restoration 

process of the skin, being a specific anti-stress agent. 

 

It is a concentrated solution of purified marine glycogen, 

ready to use at cosmetic skin care preparations.  

 

Glycogen is a combination of glucose molecules and it 

is one of the main energy sources for the cells activities 

and it is present at the cytoplasm. Glucose is the most important sugar at cellular level. It plays 

a very important role at the energetic metabolism of the cells.  

 

Glycogen is not only used by the cells at their metabolism activities, but it is also a reserve 

energetic source for exceptional cases. The synthesis and storage or Glycogen is one of the 

main activities of the epidermis. Its energy is used at the restoration process of the skin. At the 

epidermis, Glycogen is located in the keratogenous area. Periods of intense biochemical activity 

decrease the amount of Glycogen present at this area.  

 

Epidermal Glycogen concentration increases at situations involving an increase in the number 

of epidermal cells. There is a direct relationship between the location of Glycogen at a tissue 

and its specific metabolic activity. It is because of this that Glycogen accumulates in the 

epidermis whenever the cells must proliferate. 

 

Glycogen exerts different functions at a dermal level: 

 

› It plays a key role in the defense and epidermal repair: Glycogen accumulates in 

epidermal cells during the proliferative response following a variety of attacks, including 

physical traumas, stripping of the stratum corneum and exposure to radiation. 

 

Lobitz & Holyoke [5] made a detailed essay of Glycogen response in normal epidermis, 

following a mild injury produced by stripping off the epidermis. The result of this study 

shows that after the stripping, there was an increase of the synthesis of glycogen by the 

epidermal cells. These cells were accumulating Glycogen to organize the epidermal 

defense and repair.  
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› Glycogen is known as a specific skin anti-stress agent: It is involved not only at the 

restoration activities, but also in the defense ones. Whenever the epidermis is 

assaulted, have to be renewed or repaired, cell activity is directed towards intracellular 

glycogen synthesis, since production and differentiation of new cells and synthesis of 

constitutive biomolecules need energy.  

 

› Glycogen is the central element of the epidermic cell’s energy metabolism. 

Glycogen degradation by anaerobic glycolysis results in synthesis of ATP and 

pentoses, both necessary for formation of new cells. 

 

› Glycogen also reduces the release of LDH (lactate dehydrogenase), a type of 

enzyme released by cells when exposed to stressors such as UV or EMR. The release 

of this enzyme is directly proportional to cell damage. 

 

COBIODEFENDER EMR plays a key role at the repair and epidermal defense against cell 

phone and other electronic devices radiation. A constant radiation, as received from cell 

phones, increases ATP levels and triggers the production of reactive oxygen species (ROS).  

In fact, ATP massive production represents a systemic evidence of cellular disintegration, and 

mitochondrial damage.  

 
 

Analysis of the effects of COBIODEFENDER EMR Preventing and protecting 

from electromagnetic radiation-induced oxidative stress  

 
  

Introduction: 

 

Mitochondria constitute the main source of ROS. In normal conditions, in the process of ATP 

production the oxygen is reduced to produce water. Nevertheless, in a very low percentage of 

cases the electrons passing through the chain can prematurely and incompletely reduce the 

oxygen molecule to generate the superoxide radical (O2-).  

 

This superoxide radicals can inactivate specific enzymes, activating the pathway to 

peroxidation. 

 

Under normal conditions our cells are able to maintain a  balance  between  oxidation-reduction 

reactions, but  when  an imbalance  occurs,  whatever  their  type  and  origin,  the  result  is  

what  is  known as oxidative  stress: The amount of free radicals produced exceeds the ability 

of cells to neutralize them, therefore, they begin to accumulate in the medium, attacking cell 

structures. 

 

Several exogenous stimulus such as ionizing radiation, EMR, UV light, smoke, inflammatory 

processes and some human diseases trigger off free radicals production, causing severe 

damage in the mitochondria membranes provoking the massive release of free radicals (ROS).  
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The release of ROS and the disequilibrium in ATP in the cytosol enhances the inflammatory 

response.  In fact, ATP massive increase represents systemic evidence of cellular 

disintegration and mitochondrial damage [7].  

 

HSP70 (Heat Shock Protein 70) takes an important role at stress protection cell's  mechanism. 

Its synthesis is enhanced with the exposure to a variety of stressful conditions, including heat, 

toxins, oxidative stress, etc [8] as they have cytoprotective and anti-inflammatory activities. 
It has shown to protect from induced skin wrinkling [9]. 

   

The goal of this study was to evaluate the capacity of COBIODEFENDER EMR in protecting 

cells from the damage caused by induced electromagnetic radiation (EMR), by reducing 

oxidative stress (ROS) and ATP massive production, and stimulating the synthesis of the 

cytoprotective protein HSP70. 

 

To this end, Human keratinocyte cells were exposed to 6 hours of EMR generated by a mobile 

phone to assess the response of skin cells to the induced oxidative stress and test the potential 

of COBIODEFENDER EMR to prevent EMR-induced ROS and ATP production, and protein 

HSP70 synthesis stimulation. 
 
 

 
 

 
ROS accumulation  
 

 

  

 

 

 

     

 
 
 

After 6 hours exposition, EMR induced ROS 

accumulation 34,26 ± 3,13% and treatment 

with COBIODEFENDER EMR reduced 

EMR-induced ROS production 34,82 ± 3,12% 

indicating a protective effect. 

 

Figure 1 evidences how EMR triggers ROS 

production and how, in the presence of  

COBIODEFENDER EMR, it is reduced to 

34,82 ± 3,12% indicating a protective 

effect. 

 

Figure 1: Bar graph representing 
Relative Luminescence Units  
in samples normalized to the 

Control+EMR. 
*** Represent a 99.9% of confidence. 
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ATP accumulation  
  

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Protein HSP70 expression: 

  

 

 

 

 

 

 

 

 

 
 

 

 

 
 
 
 
 

 

  

 

 

After 6 hours exposition, EMR induced a 

massive increase of ATP levels +46 ± 4,4 % 

due to mitochondrial metabolic dysfunction, 

versus non-irradiated cells.  
 

COBIODEFENDER EMR SIGNIFICANTLY 

SUPPRESSED ATP MASSIVE SYNTHESIS  

-16.0 ± 1,8 % indicating a protective effect. 
 

Figure 2 Evidenced how EMR triggers  ATP 

production, and how in the presence of  

COBIODEFENDER EMR, this ATP massive 

production is reduced to a 16% ± 1,8 % 

indicating a protective effect. Figure 2: Bar graph representing 
Relative Luminescence Units  

in samples normalized to Control+ EMR. 
*** Represent a 99.9% of confidence; 

 
 

 

After 6 hours exposition, EMR induced the 

expression of HSP70 as a damage signal at 

12%.  

 

Treatment with COBIODEFENDER EMR 

induced the expression of this cytoprotective 

protein +25% indicating a protective effect. 

 

Figure 3 evidences how EMR triggers 

HSP70, cytoprotective protein. 

 

COBIODEFENDER EMR upregulated it to 

+25 % indicating a protective effect. 

 

Figure 3: Bar graph showing the relative 
expression of the target genes HSP70 in 
treated samples with COBIODEFENDER 
EMR at 0,25 % concentration toward the 

untreated control 
and the respective samples exposed to 

EMR. * Represent statistical significance. 
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Effects in Cosmetic Products 

 
COBIODEFENDER EMR is the first active ingredient focused on reducing biological skin 
disorders resulting from exposure to EMR: 
 
› Electromagnetic waves protection: Neutralizes the harmful effects of electronic pollution 

› Counteracts the aging effects of electromagnetic waves: Prevents EMR-induced ROS 

increase. 

› Key skin anti-stress ingredient 

› Anti-oxidant 

 

Dosage – Solubility – Processing 

 
A- DOSAGE: 
 
From 2 to 6%.  
 
B- SOLUBILITY: 
 
Hydro soluble and soluble in diluted ethanol. Insoluble in oils and fats.  
 
C- PROCESSING: 

 
COBIODEFENDER EMR is compatible with most of the raw materials normally used in 
cosmetics, with a pH range of 4 to 10. Nevertheless, it is the duty of the formulator to make sure 
of the stability of the formulae with the necessary tests. 
  
It would be preferably incorporated into cosmetic preparations during the finishing process, at 
the cooling phase at around 50 

0
C 

 

Analytical Data 

 
- APPEARANCE: Liquid 
- pH: 5.5 - 7.5 
- Dry extract: 36-43% 
- Relative Density (at 20 

0
C): 1,100 – 1,140 

- Refractive index (at 20 
0
C): 1,38 – 1,40 

- Total reducing sugars (20% solution): 3,0-6,0% 
 

- PRESERVATIVES: EC & USA approved 
 

- MICROBIOLOGY: Maximum 50 CFU/gram (not pathogenic) 
 

- TOLERANCE: Excellent 
 

- STORAGE: Store at room temperature, dry and away from light. 
 
If original container is opened, to avoid secondary microbiological contamination handle with 
special care and keep refrigerated.  
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