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Silicium bioavailability and concentration 
in food supplements/cosmetics.

Mineral silica is composed of 1 silicium atom and 2 
oxygen atoms. [SiO2].  Insoluble in water, it is not 
assimilable by the body. [ex: Quartz]
Silicic acid is the silicium’s molecular from of vegetal 
origin: mineral silica is transformed and stored by 
some plants (see table) into vegetal silica (phyto-
liths) or silicic acids [SiOx(OH)4-2x] or orthosilicic acid 
[Si(OH)4] also called silanols.  

In this water-soluble monomeric form, elemental si-
licium is best absorbed in the intestine, transported 
in the blood and eliminated through the urine. (see 
portfolio).

Silicas that tend to polymerize in solution or to turn 
into colloidal silicas [SiO2nH2O] may release Si(OH)4 
under certain conditions.

Sources of silicium used by the nutraceutical industry are diverse.  Many of them have limited or no bioavailability.

Mineral silicium, silicic acid, orthosilicic acid or colloidal silica: what are the differences? 

Ann Bot. 2005 Nov; 96(6): 1027 - 1046. Phylogenetic Variation in the Silicon Composition of Plants
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Sources of silicium used by the nutraceutical industry are diverse.  Many of them have limited or no bioavailability.

How to produce a bioavailable Silicium?

VEGETAL - MINERAL

SILICIUM DIOXYDE
(SILICE)
[SiO2]n

SILANOL
[SiOx(OH)4-2x]n

P P

ORTHOSILICIC
ACID (OSA)

Si (OH)4

Max 1% Max 100mg/l

Simple solid forms of mineral silica releases very few silanols in solution.  
Liquid forms of silanols tend to polymerize beyond a certain concentration.

Production of directly bioavailable monomeric Silicium: 

It is industrially possible to manufacture different types of molecules 
containing silicium from vegetal or mineral sources. Industrial sili-
cones are an example. Manufacturing of stable and assimilable forms 
of Si(OH)4  can be achieved according to 2 principles:

1. Via solubilization in an acid solvent of a limited amount of Si(OH)4 
(from a plant or mineral source): this method has a solubility limit.

2. Through the controlled production of a dry form of silica (SiO2) ,
capable of releasing orthosilicic acid Si(OH)4 in aqueous solution.

OF SOLUBILITY WITHOUT
POLYMERIZATION



What is mesoporous silica ? 

Mesoporous silica comprised a honeycomb-like structure of silica, with a large number of empty channels (meso-
porous) that can entrap molecules. Mesopores, defined as pores with diameters between 2 and 50 nm, are formed 
by leading the condensation of the silica source around a template.

Mesoporous silica possesses some exclusive advantages including high surface area (>400 m2/g) and large pores 
volume (>0.9 cm3/g), as well as tunable particle sizes (10-1000 nm), pore diameter (2-30 nm), tunable pore struc-
tures, physicochemical stability, uniform mesoporosity, flexible morphology, surface functionalization, excellent 
biocompatibility and biodegradation. 

Multiple research studies have been performed to optimize and differentiate the specific structure of this material. 
A wide range of pore dimensions, size particles, surface area, and topologies has been obtained thanks to selected 
adjustments of synthetic conditions (pH, temperature, surfactants, concentration of the Si precursor, …).

Mesoporous silica has silicic acid release properties and the power 
to bind and to permit solubilization of many molecules that are usually hydrophobic.



What is mesoporous silica?

The behaviour of mesoporous silica as such is 
already of interest. 

Several in vitro and in vivo studies have proven the 
release of silicic acid in bioavailable form (mono- 
or dimer). Dashnyam et al.[1] 

Mesoporous silica provides also multifunctional platforms to realize a 
controlled drug delivery system. Due to their potential applications in 
various fields such as gate keeping, controlled drug delivery system, 
and bio sensing; many efforts have been focused on the modification 
of the pore size and structure of Mesoporous silica.

Mesoporous silica have been explored for a wide variety of thera-
peutic agents to fight against various kinds of diseases including 
diabetes, cancer, inflammation and bone/tendon tissue engineering.

The encapsulation of active ingredients by mesoporous silicas also 
has the advantage of improving their solubility and stability. 

They are found in amorphous form whereby the latter generally ha-
ving a better solubility than the crystalline form. The active ingre-
dients commonly used like phenolic compounds have attracted our 
attention. Several studies have shown that encapsulation of phenols 
with mesoporous silicas is achievable and that charged particles have 
different therapeutic properties.

Mesoporous silica has silicic acid re-
lease properties allowing the binding 
and solubilization of many molecules 

that are usually hydrophobic.



How is mesoporous silica synthesized? 

Wide numerous strategies have been proposed to synthesize mesoporous materials. A commonly used organic/
inorganic nanocomposite synthesis process involves the simultaneous co-assembly of surfactants and other buil-
ding blocks such as inorganic silicate species. 

Among these methods, aerosol-assisted self-assembly using a surfactant or block copolymer as the template, is 
known as one of the most efficient methods for synthesizing ordered mesoporous particles. 

The synthesis process by means of spray drying 
starts with an homogenous hydroalcoholic solu-
tion containing a silicon precursor and a struc-
turing agent. Using the spray dryer, aerosol 
droplets generated from the atomizer are sub-
sequently instantly dried in the drying zone and 
collected in a final cyclone.
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PAT E N T E D  S O LU T I O N S

MesoporoSil®, a new patented ingredient that increases 
the amount of bioavailable monomeric Si(OH)4

1. Bioactivation (stabilization) of soluble Si(OH)4 (see portfolio) 

2. PRODUCTION OF A BIOACTIVE MESOPOROUS SILICA 
   (able to release Si(OH)4)

N E W  PAT E N T 

MARKETING IDENTITY

MOLECULAR IDENTITY

Under EYTELIA controlled industrial conditions, it is possible to produce a form of 
mesoporous silica which can release high quantities of Si(OH)4 while in solution.
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How is MesoporoSil® made? 

INNOVATION
SOLUBLE MESOPOROUS DRY SILICA

NEW PATENTED* INDUSTRIAL PROCESS

Monomeric Bioavailable
Orthosilicic Acid (OSA) 

Si(OH)4

R

R

R

* W02017182245

The exclusive use of saponin as a surfactant to direct the formation of mesopores is  innovative and is described 
in the patent WO 2017/182245. The invention provides a mesoporous silica produced by mixing a surfactant of 
the family of the saponins and a precursor of silica. The invention further relates to a method for the production 
of said silica. 

The spray drying process is a robust particle production method 
with applications in food as well as pharmaceutical area.



NEW PATENTED* INDUSTRIAL PROCESS

What advantages does MesoporoSil® 
offer over other solid silica?

MesoporoSil® releases up to 20% Silicium in the form of Si(OH)4 
and up to 4 times more silicium than conventional solid silica
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Results demonstrate the absorption of MesoporoSil® all along the intestinal tract. However the ileum seems to be 
the position where most of the silicon is absorbed. 

Absorption study of MesoporoSil® using different rat intestinal segments in Ussing Chamber 
System. Analysis of Si transport by ICP-AES. 

MesoporoSil® is mainly absorbed at 
the ileum level (ex-vivo models)

How is Si(OH)4 from MesoporoSil®absorbed? 
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Dry SiO2 
Highly soluble 
Rich in Silicium (50 mg/tabl)
Source of bioavailable Si(OH)4

Carrier
Absorbent
Compressible

Patented process
Silica with the highest amount of  solid bioavailable silicium.
Many different possible combinations
Stimulates the synthesis of collagen, elastin
Increases solubility of phenolics compounds

Quality by EYTELIA
Efficiency and Compliance (tasteless / posology) 
Stimulate and rebuild connective tissue 
Improves :  mobility, nails, skin, hair
Recommended for sporty people & osteo-arthritic patients, anti- aging, …BE
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USP of MesoporoSil® 



EYTELIA -  Rue de Liège 2 - 6180 Courcelles - Belgium  +32 (0)71 20 05 90 - info@eytelia.eu 


