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Mesoporosil™ Yuksek Biyoyararl Silisyum
Mesoporosil™ High Bioavailable Silicum

inert Silika Tasiyici Tiirevlerinden; Kozmetik,
Ila¢ ve Gida Endiistrileri Alaninda Biyolojik
Olarak Kullanilabilir Bir Silisyum Kaynagina

EYTELIA, Belgika merkezli saglhik ve esenlik alanin-
da silisyum bazli Girtinler geligtirme ve tiretme ko-
nusunda Avrupa lideri olan firma olup, silisyumu
bag dokusu iizerindeki olumlu etkisi ile insan vii-
cudunun igleyisinde ve yapisinda 6nemli bir unsur
olarak kabul etmistir. 2021°de yiiksek biyolojik kul-
lanilabilirlikte SOLID Silicium adini verdikleri dzel
icerige sahip gida takviyelerini yaratmigtir. Firma-
nin “We are silicium” (Biz Silisyumuz) slogan, silis-
yumun insan viicudununisleyisive yapisi tizerinde-
kiolumlu etkilerine olan inancini yansitmaktadir.

Yaklagik 25 yil boyunca Eytelia tarafindan tiretilen
Mesoporosil, bozunabilir mesopordz silika tabanl
bir malzemedir. Mesopordz silikalar biiyiik aktif
ylikleme kapasiteleri sunmanin yani sira, biyoak-
tif bilesiklerin kontrollii salinimini yonetmek igin
daha iyi farmakogalenik ve kinetik yaklagimlar
sunmktave islevsellik kazandirildiginda, kontrollii
salinim daha etkin bir sekilde saglamaktadirlar.
Mesoporosil’in yiiksek spesifik yiizey alani, diizenli
ve ayarlanabilir gbzenek boyutu ile biiylik gozenek
hacmi gibi 6zellikleriilgi gekicidir. Ayrica, dayanik-
1 bir yapiya sahip olduklarindan gida, kozmetik ve
eczacilik gibi bircok alanda genis kullanim potansi-
yeline sahiptirler.

Mesoporosil mikron boyutundabiryapidir. Gozenek
boyutu, gozenek gapi, spesifik ylizey alan ve par-

From Inert Silica Carrier Derivatives to a Source
Of Bioavailable Silicium in the Field of Cosmetic,
Pharmaceutical, And Food Industries

EYTELIA, Belgium-based company, is the European
leader in developing and producing silicon-based
products in the field of health and well-being, and
has accepted silicon as an important element in the
functioning and structure of the human body with
its positive effect on connective tissue. In 2021, they
created a highly bioavailable food supplement called
SOLID Silicium. The company’s slogan “We are silici-
um” reflects its belief in the positive effects of silicon
on the functioning and structure of the human body.

Mesoporosil, produced by Eytelia for about 25 years,
is a degradable mesoporous silica-based material. In
addition to offering large active loading capacities,
mesoporous silicas offer better pharmacogalenic
and kinetic approaches to manage the controlled
release of bioactive compounds, and when function-
alized, they provide controlled release more effec-
tively. Mesoporosil’s properties such as high specific
surface area, regular and adjustable pore size, and
large pore volume are of interest. In addition, be-
cause they have a durable structure, they have a wide
use potential in many areas such as food, cosmetics
and pharmacy.

Mesoporosil is a micron-sized structure. Because pa-
rameters such as pore sige, pore diameter, specific
surface area and particle size can be adjusted, it is
used in the formulation of solid dosage forms, im-
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cacik boyutu gibi parametrelerin ayarlanabilmesi
nedeniyle, kat1 dozaj formlarinin formiilasyonunda
kullanilir, aktif farmasotik bilesenlerin islenebilir-
ligini, stabilitesini ve salim 6zelliklerini gelistirir;
bitmis dozaj formlarinin raf 6mriinii iyilestirir. Bu
nedenle gida, nutra ve farmasotik uygulamalarda
eksipiyan olarak yaygin sekilde kullanilmaktadir.

Sekil 1. Mesopordz yap gorseli

Silisyum, yerkabugunda oksi-
jenden sonra en yaygin bulunan
elementtir. Cilt, eklem, kikirdak,
kemik gibi bag dokularinda olumlu etkileri klinik
galismalarla dogrulanmistir. 1970'lerden beri, silis-
yum eksikliginin anormal kemik ve kikirdak gelisi-
miyle iligkili oldugu bilinmektedir. Aragtirmalar,
silisyumun cilt yiizeyi, cilt mekanik 6zellikleri ve
tirnak sagligy tizerinde olumlu etkiler sagladigim
gostermistir. Bu etkiler, silisyumun kolajen sente-
zini (6zellikle tip [ kolajeni) tegvik etmesi, enzim ak-
tivasyonunu artirmasi, bag dokularinda gaprazbag,
olusumunu desteklemesi ve elastik lif yogunlugunu
artirmasiylailigkilendirilir.

Kollajen yapisini anlayabilmek icin, kollajen sente-
zinin en 6nemli adiminin diiz bir zincirin spiral bir
yapiya doniigmesioldugunu bilmek 6nemlidir. Silis-
yum, kolajen liflerinin spiral yapiya doniismesinde
koprii elementi olarak gbrev yapar. Silisyum ayrica
kolajen tiretimini uyarir, kolajen fiberlerini ¢capraz
baglayarak bag dokusunu stabil hale getirdiginden,
yeterli Silisyum alimi garttir. Ancak yiyeceklerimi-
zin rafine edilmesiyle silisyum igerigi azalirken,
yas ilerledikge silisyum seviyeleri ve emilimi aza-
lir. Buna ek olarak maalesef, silisyumun elementel
formu biyoyararh degildir. Silisyum takviyelerinin
etkinligini stmirlayan en biiylik sorun, silisyumun
biyoyararli formda olmamasidir. Silisyumun en
biyoyararli formu, ortosilisik asittir (OSA). Ancak
OSA, polimerizasyon nedeniyle stabil degildir. Me-
soporosil ise yiiksek ylizey alani, biiylik gtzenek
hacmi, ayarlanabilir partikiil boyutlar: ve gbzenek
capiyla Diinya’dailk ve tek suda ¢oziinebilir, polime-
rize olmayan, yiiksek biyoyararhga sahip silisyum
formudur. Bu 6zelligi sayesinde silisyum eksikligini
gidermeye yardimci olabilir.

proving the workability, stability and release proper-
ties of active pharmaceutical ingredients; improves
the shelf life of finished dosage forms. Therefore, it is
widely used as an excipient in food, nutra and phar-
maceutical applications.

Figure 1. Image of the mesoporous structure

Silicon is the most common element in the
earth’s crust after oxygen. Its positive effects
on connective tissues such as skin, joints,
cartilage and bone have been confirmed by clinical
studies. Since the 1970s, it has been known that sili-
con deficiency is associated with abnormal bone and
cartilage development. Studies have shown that sili-
con provides positive effects on skin surface, skin me-
chanical properties and nail health. These effects are
associated with silicon promoting collagen synthe-
sis (especially type I collagen), increasing enzyme
activation, supporting cross-link formation in con-
nective tissues, and increasing elastic fiber density.

In order to understand the collagen structure, it is
important to know that the most important step in
collagen synthesisis the transformation of a straight
chain into a spiral structure. Silicon acts as a bridg-
ing element in the transformation of collagen fibers
into a spiral structure. Silicon also stimulates the
production of collagen, adequate Silicon intake is es-
sential, as it cross-links collagen fibers and stabilizes
the connective tissue. However, as our food is refined,
the silicon content decreases, while as we age, silicon
levels and absorption decrease. In addition, unfortu-
nately, the elemental form of silicon is not bioavaila-
ble. The biggest problem limiting the effectiveness of
silicon supplements is that silicon is not in a bioavail-
able form. The most bioavailable form of silicon is or-
thosilicic acid (OSA). However, OSA is not stable due
to polymerization. Mesoporosil, on the other hand, is
the first and only water-soluble, non-polymerizable,
highly bioavailable silicon form in the world with its
high surface area, large pore volume, adjustable par-
ticle sizes and pore diameter. Thanks to this feature,
it can help to eliminate silicon deficiency.
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Sekil 2. Kolajen liflerinin ve bag dokusunun tiglii heliks yapisini
olugtururken silikonun 6nemini vurgulayan gorsel

EYTELIA tarafindan gelistirilen ve patentli bir
teknoloji olan yiiksek biyoemilimli (biyoyararhlig
yiiksek) silika tiirtinii ifade eden “T'riple A Silicium”
konsepti, ii¢ farkh formdaki silika bilegigini temsil
eder ve bu bilesgiklerin biyoemilimindeki yiiksek
verimliligi vurgular. Bu teknoloji, silika iceriginin
viicut tarafindan daha etkili bir sekilde emilmesine
olanak tanir ve biyolojik olarak parcalanabilir nite-
likte oldugu i¢in cevresel ve saglhik agisindan avan-
tajlar sunar. “T'riple A Silicium”, gida, kozmetik, ilag
ve diger endiistrilerde kullanim potansiyeline sahip
bir inovasyonu temsil etmektedir.

BIOAVAILABILITY

Low
BIOAVAILABILITY

Sekil 3. Triple

ASilicium
Etki Mekanizmasi
Mesoporosil tabletler, mide asiditesinde ¢oziindii-
gtinde (pH=2), icerdikleri stabilize silika (Si0,) ser-
best birakir. Ince bagirsakta ise pH seviyesi pH=4"e
yiikseldiginde, icerdikleri biyoaktif SiO, sumolekiil-
leriile etkilesime girerek ortosilisik asit olusturur.
Bu olusan ortosilisik asit, hizla emilerek kan dola-

Figure 2. Visual highlighting the importance of silicone while
forming the triple helix structure of collagen fibers and connec-
tive tissue

The concept of “I'riple A Silicium”, which refers to
a highly bioabsorbable (high bioavailability) silica
type developed and patented by EYTELIA, repre-
sents silica compounds in three different forms and
emphasizes the high efficiency in the bioabsorp-
tion of these compounds. This technology allows the
silica content to be more effectively absorbed by the
body and offers environmental and health benefits
as it is biodegradable. “I'riple A Silicium” represents
an innovation with potential for use in the food, cos-
metic, pharmaceutical and other industries.

JAVAVAN Activated
Absorbed
HIGH
BIOAVAILABILITY Assimilated

Figure 3. Triple
ASilicium

Effect Mechanism

Mesoporosil tablets, when dissolved in stomach acid-
ity (pH=2), release the stabilized silica (SiO,) they
contain. In the small intestine, when the pH level
rises to pH=4, the bioactive SiO, they contain inter-
acts with water molecules to form orthosilicic acid.
This orthosilicic acid is rapidly absorbed and enters
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simina katilir. Bu siirecte, ortosilisik asit polimeri-
zasyon stirecine girmeden 6nce hizla emilir. Sonug
olarak, Mesoporosil tabletler, mide asiditesinde
silika serbest birakmanin yam sira ince bagirsakta
ortosilisik asit olusumunu gerceklestirir. Bu ozellik-
leri sayesinde hizli emilim saglanir ve ilag tagimave
teslimat sistemlerinde etkili bir rol oynarlar.

Farmakope yontemleri kullanilarak yapilan deney-

the bloodstream. In this process, orthosilicic acid is
rapidly absorbed before entering the polymerization
process. As a result, Mesoporosil tablets realize the
formation of orthosilicic acid in the small intestine
as well as releasing silica in the acidity of the stom-
ach. Thanks to these properties, rapid absorption
is achieved and they play an effective role in drug
transport and delivery systems.
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Sekil 4. Kullanimdan 2 saat sonra silisyumun bagirsak emilim
fonksiyonu

ler, Mesoporosil’in ve standart bir mesoporoz silika-
nin bozunma davranisini dlgmiis ve sonuclar elde
edilmistir. Bu sonuglara gore, Mesoporosil'de ¢o-
ziinen silikon miktarinin, 8 saat sonra sudaki stan-
dartsilikaile kargilagtirildiginda 380 kat daha fazla
oldugu belirlenmigtir. Bu suda miikemmel ¢oztintir-
liikk 6zelligi, kozmetik, gida, diyet ve ilag endiistrileri
igin biiylik bir kegif olarak degerlendirilmistir.

Sil'innov ve ekibi tarafindan gelistirilen yeni pa-
tentli yaklagim ylizey aktif madde gerektirmiyor.
Bu yaklagim, biyolojik olarak tiiretilmig bir yiizey
aktif madde olan saponinin bir alkil silikat ile kom-
binasyonuna dayanmaktadir. Probiyotikler gibi
canhorganizmalarin kullanildigi popiiler formiilas-
yonlarda gatlama ve inaktivasyon gibi zorluklar or-
taya gikabilmektedir. Bu yeni yaklagim probiyotik-
ler gibi hassas bilegenleri gozenekli yapi icerisinde
koruyarak istenen konsantrasyona etkin bir sekilde
ulagilmasinm saglamaktadir. Yiizey aktif madde kul-
lanilmadig i¢in canl organizmalara zarar verme
riski de azalmaktadir.

Figure 4. Intestinal absorption function of silicon 2 hours after
use

Experiments using pharmacopoeial methods meas-
ured the degradation behavior of Mesoporosil and
a standard mesoporous silica, and results were
obtained. According to these results, it was deter-
mined that the amount of silicon dissolved in Mes-
oporosil was 380 times higher compared to stand-
ard silica in water after 8 hours. This excellent
water solubility property has been valued as a major
discovery for the cosmetic, food, diet and pharma-
ceutical industries.

The new patented approach developed by Sil’innov
and his team does not require surfactant. This ap-
proach isbased on the combination of saponin, a bio-
derived surfactant, with an alkyl silicate. In popular
formulations using live organisms, such as probiot-
ics, difficulties such as cracking and inactivation
can occur. This new approach preserves sensitive
components such as probiotics within the porous
structure, allowing to reach the desired concentra-
tion effectively. Since surfactant is not used, the
risk of harming living organisms is also reduced.
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Yiiksek biyoyararlamim yetenegi sayesinde, Meso-

porosil etkili bir dozajlama saglar.

Silicium ingredients

Form

[Si] element
Bioavailable [Si]
Weight

Size

A4

Thanks to its high bioavailability ability, Mesoporo-
sil provides an effective dosing.

53,57 mg 17,16 mg
Si0, Si0, Si{OH),
25mg 196 mg 5mg
0,25 mg 1,96 mg 0,85mg
736 mg 1570 mg 690 mg
23 mm 21 mm 23 mm

-

DOSAGE TO ACHIEVE 8mg OF SOLUBLE SILICIUM

Bioavailable

Sekil 5. Eytelia’nin gbzenekli silika tableti ve dozaji

Mesoporosil kokular ve tatlar igin tagiyici gérev tist-
lendiginden yardimci madde olarak uygulamalar:
vardir. Dolayh tat maskeleme icin kullamilabilir,
aromalar desorbe edilebildiginden nahos veya aci
tadi maskelemede kullanilabilir. Ayni zamanda,
%10 ile %34 arasinda hatta baz1 durumlarda %60’a
kadar ¢ikan yiiksek bir ilac ylikleme kapasitesine
sahiptir. Hidrojen bagy, ilacin MPS gozeneklerinde
hapsolmasini saglayan hayati gtigtiir.

Kisaca, Mesoporosil, yiiksek biyoemilimli (biyoya-
rarhihg yiiksek) bir silika tiirii olup biyolojik olarak
parcalanabilir bir malzemedir. Su i¢inde hizla ¢o-
ziinerek viicutta etkili bir sekilde kullanilir. Gada,
kozmetik, ila¢ ve benzeri endiistrilerde kullanim
potansiyeline sahip olan bu yenilik¢i malzeme, bi-
yolojik etkinlik, hizli ¢oztinme ve deri altina niifuz
etme yetenekleriyle dikkat gekiyor. Mesoporosil’in
patentli teknolojisi, {ic farkli formdaki silika bile-
giginin birlesimi ile yiiksek biyoemilimli bir silika
iiretmeye odaklanmagtir.

8,00 mg 8,00 mg 840mg

Figure 5. Eytelia porous silica tablet and dosage

Since mesoporosil acts as a carrier for odors and
flavors, it has applications as an excipient. It can
be used for indirect taste masking, it can be used for
masking unpleasant or bitter taste as flavors can
be desorbed. It also has a high drug loading capac-
ity of 10% to 84%, and in some cases up to 60%. The
hydrogen bond is the vital force that keeps the drug
trapped in the MPS pores.

Briefly, Mesoporosil is a highly bioabsorbable (high
bioavailability) type of silica and is a biodegrad-
able material. It dissolves quickly in water and is
used effectively in the body. This innovative mate-
rial, which has the potential to be used in the food,
cosmetics, pharmaceutical and similar industries,
draws attention with its biological effectiveness,
rapid dissolution and subcutaneous penetration
capabilities. Mesoporosil’s patented technology is
focused on producing a highly bioabsorbable silica
by combining three different forms of silica com-
pounds.




