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The Success of

Synthetic Amorphous Silica

ﬂ Synthetic Amorphous Silica

Synthetic Amorphous Silica (SAS) is a highly pure, non-crystalline form of silica. SAS has been
used for decades in food, cosmetics, pharmaceuticals, and other areas due to its expansive range

of properties. It is the only form of silica produced by Evonik. SAS has repeatedly been proven

to be safe and has been permitted to be used as a food additive.1) In the European Union, it has
the food additive reference number E 551.

AEROSIL®, SIPERNAT®, and ZEOFREE?® are the brand names from Evonik for SAS. These are
tried-and-trusted products that have proven themselves over a long period of time. The pro-
duction processes have essentially remained the same and the principal particle structure as
well as the characteristics of Evonik SAS grades have not changed in decades.

UNIQUE ADVANTAGES
FOR VARIOUS APPLICATIONS

Used for decades already, SAS provides numerous advantages
along the entire value chain, benefitting food manufacturers
and retailers as well as consumers. Due to its adsorption prop-
erties, SAS is used as an anticaking agent in powders as well
as a flow aid. It ensures user friendliness of food and reduces
the amount of ingredients lost by caking.

Food manufacturers benefit from constant product quality and
less cleaning downtime when handling powders. Retailers
profit from storage and transport stability. Consumers enjoy
the convenience of free-flowing powders. Free-flowing
ingredients are easier to use — whether it's to season a meal or
make an instant beverage. Flowable powders are precise to
dose, even after several months. More efficient dosing means
more sustainable use. In addition, SAS prevents food from
forming clumps, therefore consumers use it longer and do not

dispose otherwise still good food.

Sometimes, SAS is the only viable option to ensure the

product’s key performance.

In the area of instant drinks, some alternatives can have
an influence on the taste of the product. SAS does not
influence the taste.

Non-nanostructured alternatives usually employ a
completely different mode of action and in many cases
do not perform as well as SAS as both anticaking agents
and free-flow aids. Thus, higher dosage of additives

is necessary.

All in all, SAS aids the sustainable production and usage of food and facilitates

its hygienic processing and consumption due to its adsorption properties.



Evonik SAS:

Sustainable and Safe

SAS SUPPORTS SUSTAINABLE MANUFACTURING,
STORAGE, AND USE OF FOOD

Food manufacturers benefit from the constantly high quality of our product.
Using SAS means less cleaning downtime when handling powders. SAS in

free-flowing powders can prevent manufacturing plants from occasionally

halting due to clogging of pipes.

® Inone example, the cleaning frequency of a spray

dryer was reduced from every 2 to 3 days to once
every 5 days. This results not only in approx. 40%
reduction of downtime, but also less food waste as
well as massively less energy and water consumption
for cleaning. Only one cleaning cycle of a spray dryer
requires between 0.2 to 2 M of energy.*

This saves time,
cleaning efforts,
materials, and energy.

In another example, where nearly 25% of the
product of a spray dryer was lost via the outlet air
from the cyclone, the use of silica resulted in a
higher product recovery from the cyclone due to
less adhesion of the product to the cyclone walls.
Thereby, a substantial reduction of the food wasted
in the drying process to only 10 to 15% was achieved.

Furthermore, SAS contributes to enhanced product stability and better storability of many food products, reducing food
waste and inefficient use of resources. SAS in food ensures for example longer usability by consumers. Clumps in consumer’s
food often lead to the unnecessary early disposal of otherwise still good food.

SUSTAINABILITY IMPACTS ACROSS THE FOOD VALUE CHAIN

The effects of silica bring advantages ¢ Sustainability of the food chain is ¢ Enjoyment & Convenience

and benefits not only to food manu- enhanced, less food loss means that less is increased for consumers, because free
facturers, but to all participants with- animal feed, fertilizer, water and effort — flowing ingredients are easier to use

and on the whole less CO, - have been
unnecessarily spend per food unit pro-

duced.

whether it’s to season something or make
an instant beverage.

in the overall food chain, including

consumers.

o Healthy nutrition is supported, because

silica ensures the reliable and constant
ﬂ SAS: performance derived from nature dosage of nutrients.

Silica or silicon dioxide (SiO2) is a material containing silicon and oxygen. Identically structured,

Evonik silica enhances efficiency and sustainability in all stages of the food value chain.

it appears in nature, for instance in various plants 7 or as the major constituent of sand. Derived

from this most abundant natural raw material on earth, Synthetic Amorphous Silica (SAS) is a
CONSUMERS

highly pure product that supports the sustainable manufacturing, storage, and use of food. FOOD ADDITIVES
& INGREDIENTS FOOD MANUFACTURING RETAIL/FOOD SERVICE
The manufacturing process converts the quite inhomogeneous natural raw material sand into a - s e « Exact ingredient dosing « Storage &

product with a constantly high quality, which can be used for a wide spectrum of specific appli- « Efficient drying and/or transport stability

e Constant product quality

cations. As product manufacturer Evonik is able to constantly produce and control the quality milling processes

e Less cleaning
downtime for
equipment such as

vending machines

* High throughput

Storage and

ingredient SAS according to set standards and high customer demands.
transport stability

e Less cleaning downtime

Converts liquids to
highly concentrated
absorbates



SAS is a

safe solution for food

SAS has repeatedly been proven to be safe. Its use as a food
additive (identification number is E 551) is approved by the
European Food Safety Authority (EFSA). SAS has been
extensively evaluated regarding its effects on humans, ani-
mals, and the environment.? Most recently in October 2024,
the re-evaluation of silicon dioxide (E 551) as a food additive
in foods for infants below 16 weeks of age and follow-up of
its re-evaluation as a food additive for uses in foods for all
population groups lead to the conclusion that “E 551 does
not raise a safety concern in all population groups at the
reported uses and use levels. V) This includes evaluation as
a nanomaterial.

There are ambiguous nano definitions.

“Nano” in general refers to the particle size of certain
materials. Thereby nanomaterials classify particles ranging
in size from 1to 100 nanometers. Nanomaterials occur
naturally, e.g. in milk. However, different definitions of
nanomaterials apply for requlated industries, such as food
or cosmetics. For instance, legally binding European defini-
tions, such as the cosmetic (Ec 1223/2009), novel food (Eu
2015/2283) or food information regulation (EU 1169/2011),
consider additional aspects besides particle size. Knowing
this background, SAS does not classify as a nanomaterial
under these regulations. Looking at its structure in detail,
Evonik SAS does not contain isolated nanoparticles.™

The physical structure of SAS consists of aggregates which
form larger entities called agglomerates. The size of these
agglomerates meets the customer needs to solve caking

and flowability issues. The differentiating product proper-
ties and quality parameters of SAS fulfil all technical and
functional criteria and enable SAS to perform as an anti-
caking agent and flow aid.

"

Moreover, the EU commission confirms that “‘nanomaterial’
is a categorization of a material by the size of its constitu-
ent parts. It neither implies a specific risk, nor does it
necessarily mean that this material actually has new hazard
properties compared to its constituent parts or larger sized

counterparts” ¥

Notwithstanding the inclusion of SAS
in any given nano classification 9,
nano is merely a size indicator and not
a risk indicator. SAS remains safe for

human consumption as food additive.

Examples of publicly available scientific literature
that demonstrate the safety of Silica used in food:

e Claudia Fruijtier-Pdlloth, Arch. Toxicol. (2016),

DOI 10.1007/500204-016-1850-4: Metastudy/review article:
The safety of nanostructured synthetic amorphous silica
(SAS) as food additive E 551

o EFSA FAF Panel (EFSA Panel on Food Additives and
Flavourings), Younes, M., Aquilina, G., Castle, L., Degen, G.,
Engel, K.-H., Fowler, P., Frutos Fernandez, M.]., Fiirst, P.,
Giirtler, R., Husoy, T., Manco, M., Mennes, W., Moldeus, P.,
Passamonti, S., Shah, R., Waalkens-Berendsen, I., Wright,
M., Andreoli, C., ... Gundert-Remy, U. (2024). Re-evaluation
of silicon dioxide (E551) as a food additive in foods for infants
below 16 weeks of age and follow-up of its re-evaluation as a
food additive for uses in foods for all population groups.
EFSA Journal, 22(10), €8880”

o Klaus Weber et al., Toxicology Research and Application
(2018), DOI: 10.1177/2397847318805273: Aerosols of synthetic
amorphous silica do not cause lung fibrosis, a pathological,
often fatal, alteration of lung connective tissue.
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This information and all further technical advice are based on our present knowledge and experience. However, it implies no liability or other legal
responsibility on our part, including with regard to existing third party intellectual property rights, especially patent rights. In particular, no warranty,
whether express or implied, or guarantee of product properties in the legal sense is intended or implied. We reserve the right to make any changes
according to technological progress or further developments. The customer is not released from the obligation to conduct careful inspection and
testing of incoming goods. Performance of the product described herein should be verified by testing, which should be carried out only by qualified
experts in the sole responsibility of a customer. Reference to trade names used by other companies is neither a recommendation, nor does it imply

that similar products could not be used.

AEROSIL®, SIPERNAT®, and ZEOFREE® are registered trademarks of Evonik Industries AG or one of its subsidiaries.
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