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1 Introduction

120 g/L. This densified product produces considerably 
less fine dust when used than traditional colloidal silicon 
dioxide products. Therefore, as a rule, the venting of the 
work area (and hence the product loss) can be reduced. 
Post-use clean up effort, storage space and packaging 
disposal are all reduced as well.

• AEROSIL® R 972 Pharma is colloidal anhydrous silica 
surface -modified with dimethyl groups. The hydro-
phobic nature of AEROSIL® R 972 Pharma makes it 
an excellent glidant that is easily mixed in, even using 
gentle mixing conditions.

All AEROSIL® products are white, fine, light amorphous 
powders consisting of highly pure silicon dioxide. The 
properties and benefits of the various products are summa-
rized in the table below.

AEROSIL® colloidal silicon dioxide has been used as a 
pharmaceutical excipient since the early days of direct com-
pression tabletting.1 ,2 ,3  In its traditional role as a glidant, 
AEROSIL® colloidal silicon dioxide helps to obtain the 
optimal powder fl ow required by today’s high speed tablet 
presses. 

But AEROSIL® colloidal silicon dioxide is more than just 
AEROSIL® 200 Pharma, and also more than just a glidant. 
Evonik Degussa offers the pharmaceutical industry several 
types of colloidal silicon dioxide so that formulators have 
a wide range of options for improving their products and 
processes:

• AEROSIL® 200 Pharma has been used for over forty 
years to improve the flow properties of pharmaceutical 
powders. It is highly disperse, with a tapped density of 
only 50 - 60 grams per liter.

• AEROSIL® 200 VV Pharma is AEROSIL® 200 Pharma 
that has been densified after manufacture to increase its 
tapped density from between 50 and 60 g/L to approx. 

1 Galenic considerations on Aerosil® (in German) von Czetsch-Lindenwald, H.; Die Pharmazie 12(9) (1957) 589-59
2 Galenic considerations on Aerosil® II (in German) von Czetsch-Lindenwald, H. Die Pharmazie 12(12) (1957) 810-81
3 On direct compression of tablets (in German) Tawashi, R. Pharmazeutische Industrie 26 (1964) 682-685

Table 1 Colloidal silicon dioxide products for pharmaceuticals

Product Properties Benefits

AEROSIL® 200 Pharma Hydrophilic  
Undensified

· Traditional glidant for solid dosage forms
· Especially suited for soft powder mixtures
· Best thickener for pharmaceutical oils

AEROSIL® 200 VV Pharma Hydrophilic  
Densified

· Excellent glidant for most solid dosage forms 
· Less dust, less clean-up
· Better handling

AEROSIL® R 972 Pharma Hydrophobic  
Undensified

· Optimal glidant performance in many powder mixtures
· Easier mixing in gentle mixing processes
· Stabilization of emulsions
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 2 Manufacture and Properties 

2.1  Manufacturing Proces

AEROSIL® colloidal silicon dioxide is manufactured by the 
hydrolysis of silicon tetrachloride in a hydrogen/oxygen 
flame according to the following chemical reaction:

 SiCl4  +  2 H2  +  O2   →   SiO2  +  4 HCl

The raw materials used are exclusively of inorganic origin 
and are very pure, resulting in products that meet major 
compendial requirements. Varying the process conditions 
results in products with different specific surface areas 
(50 to 380 m2/g). For most pharmaceutical applications, 
AEROSIL® 200 Pharma, with a specific surface area of  
200 m2/g, is sufficient. Therefore AEROSIL® 200 Pharma 
and AEROSIL® 200 VV Pharma are the hydrophilic colloi-
dal silicon dioxide products specifically intended for the 
pharmaceutical industry. 

No animal or vegetable raw materials or solvents are used 
in the manufacturing processes. Hydrophilic AEROSIL® 
types (AEROSIL® 200 Pharma and AEROSIL® 200 VV 
Pharma) all have a silicon dioxide content of more than 
99.8 % by weight and are thus pure amorphous silica (hy-
drophobic AEROSIL® R 972 Pharma has a carbon content 
of approx. 1 % resulting from the hydrophobic surface 
treatment). The heavy metal content is below the detec-
tion limit of current analytical methods. Siloxane and silanol 
groups are present on the surface and the silanol groups are 
responsible for the high affinity for water and polar com-
pounds. Hydrophilic AEROSIL® colloidal silicon dioxide 
is able to adsorb considerable quantities of water without 

Figure 1 Schematic representation of primary particles  
(the smallest recognizable individuals), aggregates  
(primary particles connected with each other that 
cannot be broken apart), and agglomerates  
(aggregates that are held together by weak forces).

 2.2  Particle Size

During the manufacture of AEROSIL® colloidal silicon 
dioxide, the vaporized silicon tetrachloride reacts with 
water (formed by hydrogen and oxygen gas) to form the 
individual particles of silicon dioxide (Figure 1a). However, 
these particles do not remain isolated, but collide, bond and 
sinter together, resulting in branched chain aggregates with 
a length of approx. 150 to 200 nanometers (Figure 1b).  
The aggregates are the smallest actual units of colloidal 
silicon dioxide. Once the aggregates cool down to below 
the fusion point, additional collisions result in mechani-
cal entanglement and hydrogen bonding of the chains, 
called agglomeration. The size of the agglomerates may be 
several hundred microns (Figure 1c). Because agglomer-
ates are only bound through weak forces, they can easily be 
broken down to aggregates during mixing or dispersion.
 
2.3  Hydrophobic Post-Treatment

Hydrophobic AEROSIL® R 972 Pharma begins as hydro-
philic AEROSIL®, manufactured as described above, that 
is treated immediately afterwards with dichlorodimethyl 
silane at high temperature (see Figure 2). As a result, two 
methyl groups are bound tightly to the surface by very 
stable siloxane bonds (see Table 2).

Figure 2 Hydrophobic AEROSIL® R 972 Pharma is produced by 
treating hydrophilic AEROSIL® colloidal silicon dioxide  
(surface area 130 m2/g) with dimethyldichlorosilane.
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Table 2 Average bond dissociation energies (at 298 K) of 
selected chemical bonds.

Bond type Bond dissoc. 
energy in kJ/mol

Bond dissoc. 
energy in kcal/mol

C – C approx. 345 – 350 approx. 80 – 85

Si – C approx. 345 – 360 approx. 80 – 85

Si – O approx. 452 – 460 approx. 105 – 115

any change in its state of aggregation. AEROSIL® products 
are virtually insoluble in water and mineral acids (except 
hydrofluoric acid) but can dissolve to form silicates in hot 
alkali solutions above pH 10. For optimum performance, 
AEROSIL® products should not be used at pH 10 or higher.

Enosh.Mwesigwa
Highlight

Enosh.Mwesigwa
Highlight

Enosh.Mwesigwa
Highlight

Enosh.Mwesigwa
Highlight



6

2.4  Densification

AEROSIL® agglomerates are irregular in size and do not 
pack well. The considerable amount of void space between 
the agglomerates is responsible for the low tapped density 
of traditional colloidal silicon dioxide and small agglomer-
ates are responsible for the dustiness.

AEROSIL® 200 VV Pharma is a densified grade. Using 
patented densification technology, air is removed from 
between the agglomerates at the same time they are gently 
packed together. The result is larger, more-stable second-
ary agglomerates that produce considerably less fine dust 
(particles < 10-20 μm in size) than traditional non-densi-
fied colloidal silicon dioxide (Figure 3).

Densified AEROSIL® products have significant handling 
advantages over non-densified types

• less dust is produced when weighing and metering
• the ventilation speed in the work area  

(and hence the product loss) can be reduced
• post-use clean up effort is reduced
• less warehouse space is required
• there is less packaging to dispose of

To achieve the most efficient results in a formulation, the 
larger agglomerates of densified colloidal silicon dioxide 
must be broken down during mixing, something that is 
achieved with typical pharmaceutical mixing processes. 

The densification process is purely physical; the only  
difference between non-densified and densified AEROSIL®  
products is their tapped density (see Table 3).

Table 3 Physical characteristics of non-densified and  
densified AEROSIL® products

Figure 3 Dry powder particle size distribution of agglomerates 
of AEROSIL® 200 Pharma (purple line) and  
AEROSIL® 200 VV Pharma (gray line) as they are taken 
directly from the bag. Values were measured using a 
laser diffraction method (Coulter, dry powder module). 
AEROSIL® 200 VV Pharma contains proportionally 
more larger agglomerates (> 100 μm) and significantly 
fewer smaller agglomerates (“dust” < 20 μm).

Parameter AEROSIL® 200 Pharma AEROSIL® 200 VV Pharma

BET surface area 
(m2/g) 200 ± 25 200 ± 25

Tapped density   
(g/L) approx. 50 approx. 120

pH  
(4 % dispersion) 3.5 – 4.5 3.5 – 4.5

Loss on drying  
(105 °C, 2 h) ≤ 1.5 ≤ 1.5

Loss on ignition 
(dried material, 
1000 °C, 2 h) ≤ 1.0 ≤ 1.0

SiO2 content  
(% by weight) ≥ 99.8 ≥ 99.8

0 1 10 100 1000
particle diameter ( m)µ

AEROSIL 200 Pharma® Diff. Volume %
AEROSIL 200 VV Pharma® Diff. Volume %

Volume (%)
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Figure 4 shows that after mixing, the larger agglomerates 
present in dry AEROSIL® 200 VV Pharma (see Figure 3) 
are broken down to aggregates nearly identical in size to 
those of AEROSIL® 200 Pharma.

In many solid dosage forms, densified products perform 
at least as well as, or even better than, their non-densified 
counterparts (see Section 5.1).4 

Figure 4 The particle size distribution of AEROSIL® 200 Pharma 
(purple line) and AEROSIL® 200 VV Pharma (gray line) 
dispersed in sodium pyrophosphate buffer for 1 minute 
using ultrasound and measured by laser diffraction 
(Coulter). The graph shows the size distribution of the 
aggregates, since the agglomerates were broken down 
during the dispersion process. The aggregate sizes of 
AEROSIL® 200 Pharma and AEROSIL® 200 VV Pharma 
are practically identical.

4   Investigation of compacted hydrophilic and hydrophobic colloidal silicon dioxides as glidants 
for pharmaceutical excipients. Jonat, S., Hasenzahl, S., Drechsler, M., Albers, P., Wagner,  
K. W., Schmidt, P. C. Powder Technology, 141 (1-2) (2004) 31-43.

2.5  Standard and Pharmaceutical Grades

The suffix “Pharma“ indicates a pharmaceutical grade. 
Products available as pharmaceutical grades are  
AEROSIL® 200 Pharma, AEROSIL® 200 VV Pharma and 
AEROSIL® R 972 Pharma. The manufacturing processes 
for both standard and pharmaceutical grades are basi-
cally identical but pharma grades are produced according 
to IPEC GMP guidelines for pharmaceutical excipients, 
are tested according to the European and United States 
Pharmacopoeia methods and have appropriate certificates 
of analysis.

Standard hydrophilic products such as AEROSIL® 130, 
AEROSIL® 200, AEROSIL® 300, and AEROSIL® 380 all 
have the same high purity as the pharmaceutical grades and 
would generally fulfill major compendial requirements, 
but because Evonik Degussa does not test these products 
according to pharmacopoeia monographs they are not 
available as pharmaceutical grades (i. e. they do not have 
the suffix “Pharma“). Evonik Degussa tests and certifies  
all standard hydrophilic products with the brand name  
AEROSIL® according to internal (non-monograph) specifi- 
cations. Customers who wish to use products other than 
those with the suffix “Pharma“ in pharmaceutical applica-
tions must test them fully upon receipt.

Table 4 compares the specifications of standard  
AEROSIL® 200 and pharmaceutical grade AEROSIL® 200 
Pharma. Only AEROSIL® 200 Pharma, AEROSIL® 200 
VV Pharma and AEROSIL® R 972 Pharma are delivered 
with certificates of analysis stating testing according to and 
compliance with pharmacopoeial requirements.

Product AEROSIL® 200 Pharma
(Hydrophilic)

AEROSIL® 200 VV Pharma 
(Hydrophilic)

AEROSIL® R 972 Pharma
(Hydrophobic)

Tests performed 
and included on the  
Certificate of Analysis

Specific surface area 1
Identification 2, 3, 4

Assay (SiO2-content) 2, 3, 4

pH 2, 3

Chloride 2, 4

Heavy metals 2, 4

Arsenic 3, 4

Loss on drying 3, 4

Loss on ignition 2, 3, 4

Residual solvents 3
Aluminum 4
Calcium 4
Iron 4
Volume test 4

Specific surface area 1
Identification 2, 3

Assay (SiO2-ontent) 2, 3

pH 2, 3

Chloride 2
Heavy metals 2
Arsenic 3
Loss on drying 3
Loss on ignition 2, 3

Residual solvents 3

Specific surface area 1
Identification 2, 3

Assay (SiO2-content) 2, 3

Chloride 2
Limit of chloride 3
Heavy metals 2
Limit of lead 3
Loss on ignition 2, 3

Water-dispersible fraction 2
Water-dispersible substances 3

1 Evonik Degussa internal method not required by a pharmacopoeia    2 Ph. Eur. (most recent edition)   3 USP/NF (most recent edition)   4 JP (most recent edition)

Table4 Specifications comparison of AEROSIL® products used in pharmacy. The densified type AEROSIL® 200 VV Pharma is not tested 
according to JP methods because it does not fulfill the JP volume test.

0 1 10 100 1000
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3   Mode of action

The high chemical purity, inertness and exceptional particle 
fineness of AEROSIL® colloidal silicon dioxide make it a 
versatile pharmaceutical excipient. Its effectiveness is es-
sentially based on three modes of action:

• The “coating“ of solid particles with a layer of AEROSIL® 
colloidal silicon dioxide aggregates.

• The formation of gels in liquids through formation of 
a three-dimensional network of AEROSIL® colloidal 
silicon dioxide aggregates

• The adsorption or uptake of substances onto the surface 
of the AEROSIL® aggregates.

How each of these mechanisms may be used to improve 
products and processes depends on the dosage form.
 
3.1  AEROSIL® colloidal silicon dioxide as a  
  glidant in powders

A number of different types of forces determine the 
mechanism of adhesion between solid particles: van der 
Waals forces, electrostatic forces, liquid bridges and en-
tanglement. Typically the smaller the solid particles are, the 
more pronounced these effects are, and consequently the 
more cohesive the powder (i. e. poor powder flow proper-
ties). AEROSIL® colloidal silicon dioxide helps to improve 
the flow of powders by acting to counteract these differ-
ent mechanisms. Van der Waals forces and electrostatic 
attraction decrease with increasing distance between the 
particles.

Small AEROSIL® aggregates adhere to the surface of the 
larger powder particles, increasing the distance, and reduc-
ing the attractive forces, between them (Figure 5). The 
hydrophilic nature of AEROSIL® colloidal silicon dioxide 
allows it to attract and preferentially bind moisture, help-
ing to eliminate liquid bridges between solid particles that 
hinder powder flow. In addition, aggregates of AEROSIL® 
also fill in voids and irregularities on the particle surface, 
decreasing entanglement between the larger particles.

Figure 5 Schematic representation of the interparticulate forces that can affect powder flow.  
Left: without AEROSIL® colloidal silicon dioxide;  
right: with it as a glidant (represented by the small gray circles).
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Figure 6 In liquids, AEROSIL® forms a three-dimensional gel 
structure by means of hydrogen bonds between the 
AEROSIL® particles. The gel structure is easily broken 
down again by shear forces.

Literature:
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(2004) 40-54
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Research 20(5) (2003) 804-809
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ing effect of glidants on flowability of cohesive pharma-
ceuticalpowders. 
York, P., Journal of Pharmaceutical Sciences 64 (7) (1975) 
1216-1221.

FST complex III. Mechanism of action of  
flow-regulating agents.
List, P. H., Müller, B. W., Pharmazeutische Industrie 43(12) 
(1972) 963-972

Adhesion of powders and their effect on highly dispersed 
silicic acid (in German).
Gstirner, F. Pick, C., Pharmazie 25 (9) (1970) 541-544.

Influence of Aerosil® and Aerosil® R 972 on the absorption 
of water by powders (in German).
Gstirner, F., Pick, C., Archiv der Pharmazie und Berichte der 
Deutschen Pharmazeutischen Gesellschaft 302 (8) (1969) 
590-604
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Deutschen Pharmazeutischen Gesellschaft 300 (6) (1967), 
504-515
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641-642

3.2  AEROSIL® colloidal silicon dioxide as a  
  thickener for liquids

When dispersed in a liquid, the silanol groups on the sur-
face of colloidal silicon dioxide form hydrogen bonds with 
each other, either directly or indirectly through the liquid. 
The result is a temporary, three-dimensional network that 
is macroscopically visible as “thickening“. The more non-
polar the medium (here the term “polarity“ is used to mean 
the ability of the molecules of the medium to form hydro-
gen bonds) the more pronounced the effect. For example, 
the viscosity that can be achieved with AEROSIL® 200 
Pharma in liquid paraffin is much higher than in water. 

When shear forces are applied (stirring, shaking) the 
hydrogen-bond lattice is broken down and the viscosity 
decreases. This is the typical thixotropic/ pseudoplastic 
flow behavior of gels that contain colloidal silicon dioxide 
(Figure 6).

Primary particles (idealized)

Agglomerateted aggregates

Aggregates

Three-dimensional network

on setting

dispersing action
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Literature:
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2413-2416
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aqueous silicon dioxide dispersions (in German).
Rupprecht, H., Hofer, J., Pharmazie 38(4) (1983) 236-240

Properties and evaluation of oleogels (in German).
Bombor, R., Horsch, W., Pharmazie 32 (1977) 6

Rheological studies on ointment bases. III. Electron  
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38(4) (1963) 235-244
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(in German).
Kaspar, H., Büchi, J., Schwarz, T. W. Steiger-Trippi, K.,  
Pharmaceutica Acta Helvetiae 37 (1962) 48-60
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Kaspar, H., Büchi, J., Schwarz, T. W. Steiger-Trippi, K.,  
Pharmaceutica Acta Helvetiae 37 (1962) 73-87

The behavior of Aerosil® in organic fluids 3 (in German).
Kaspar, H., Büchi, J., Schwarz, T. W. Steiger-Trippi, K.,  
Pharmaceutica Acta Helvetiae 37 (1962) 133-160

The rheological behavior of aqueous silicic acid dispersions 
(Aerosil®) Part 1 (in German).
Steiger-Trippi, K., Schaller, P., Pharmaceutica Acta Helvetiae 
37 (1962) 544-560

Aerosil: its preparation, properties and behavior  
in organic liquids;
Wagner, E., Brunner, H., Angew. Chem. 72 (1960) 744-750

The use of viscosity increasing auxiliaries in galenic  
pharmacy (in German).
Steiger-Trippi, K., Scientia Pharmaceutica 26 (1958) 109-127
 

4   Solid dosage forms

4.1  Powders

The most popular pharmaceutical forms today are tablets 
and filled capsules. Both of these solid dosage forms are 
manufactured from precursor powders that are filled into 
a fixed volume – either the empty capsule, or the tablet 
die. In order to maximize output on high speed machinery 
while fulfilling regulatory requirements for uniformity of 
unit weight (and therefore of dosage), it is essential that the 
precursor powder have excellent flow properties.

Just a small amount of AEROSIL® colloidal silicon dioxide 
can improve the flow and packing characteristics of  
powders and granules, and thus the accuracy of metering.  
Hydrophilic AEROSIL® 200 Pharma and AEROSIL® 200 
VV Pharma also adsorb moisture readily to help keep pow-
ders and granules dry and free-flowing during storage.

In general, the more poorly the powder mixture flows, 
the greater the improvement that can be achieved using 
AEROSIL® colloidal silicon dioxide as a glidant. However, 
each powder mixture is unique, so empirical testing is al-
ways required. We recommend starting with a concentra-
tion of 0.5 wt % AEROSIL® colloidal silicon dioxide (based 
on the total formulation) and adjusting this amount up or 
down to find the optimum concentration. Both too little 
and too much glidant can result in suboptimal powder flow. 
Too little glidant, or enough glidant but too little mixing 
energy, can result in uneven coverage of the larger par-
ticles by the colloidal silicon dioxide. This, in turn, results 
in insufficient reduction of the attractive forces between 
the excipient particles and sub-optimal powder flow. Too 
much glidant, or excessive mixing energy, results in a nearly 
complete coverage of the larger particles with colloidal 
silicon dioxide. In this case the attractive forces between 
colloidal silicon dioxide particles increase significantly, with 
a concomitant worsening of powder flow. Overmixing can 
also cause poor powder flow by breaking down the excipi-
ent particles.

Figure 7 compares the angle of repose of three common 
excipients as pure substances and also as binary mixtures 
with different AEROSIL® colloidal silicon dioxide products. 
All AEROSIL® types improved the powder flow over the 
pure excipient. Depending on the excipient, differences 
in the performance of different the AEROSIL® types were 
also observed.
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The mixing process also has considerable influence on the 
flow characteristics of a powder. If mixed insufficiently, the 
agglomerates of colloidal silicon dioxide are not sufficiently 
broken down to smaller particles that can evenly coat the 
surface of the larger particles. 5

 
In general, the energy required to sufficiently break down 
the agglomerates of different AEROSIL® colloidal silicon 
dioxide particles is as follows:

AEROSIL® R 972 Pharma < AEROSIL® 200 Pharma  
< AEROSIL® 200 VV Pharma

Agglomerates of AEROSIL® R 972 Pharma are most eas-
ily broken up during mixing. This is because many of the 
surface hydroxyl groups have been methylated, and are 
no longer available to hydrogen bond (the forces that hold 
the agglomerates together). The densification process 
used for hydrophilic AEROSIL® 200 VV Pharma is gentle 
and homogeneous and the result is larger and more stable 
agglomerates. AEROSIL® 200 VV Pharma is therefore not 
recommended in the single case of soft powders that are 
mixed gently.  

AEROSIL® R 972 Pharma and AEROSIL® 200 Pharma are 
better suited for this combination. In most other mixtures 
however, no significant difference between the mixing  
behavior of AEROSIL® 200 VV Pharma and AEROSIL® 
200 Pharma was observed. 6, 7 

Processing notes:

• Determine the optimum colloidal silicon dioxide con-
centration (usually between 0.2 and 1.0 % by weight) 
empirically for each formulation

• To break up larger agglomerates, mix the entire quantity 
of AEROSIL® colloidal silicon dioxide to be used with 
a small amount of one of the other excipient powders 
before screening (sieving). This will prevent  
re-agglomeration of the AEROSIL®. AEROSIL® should 
not be pre-mixed with a lubricant such as magnesium 
stearate.

• Preferred mixers are free-fall (gravity) mixers or me-
chanical mixers that apply only small shear forces (e. g. 
plowshare mixers). The premix containing the  
AEROSIL® colloidal silicon dioxide should be added to 
the mixer first, followed by the other powdered con-
stituents (see our Technical Bulletin Pigments No. 31 
“Synthetic Silicas as a Flow Aid and Carrier Substance“ 
and Technical Information No. 1213 “Silicas as Flow 
Agent and as Carrier – Suitable Mixing Processes for 
Powders and Granulates“).

• If one of the constituents is particularly critical – for  
example it is sticky and/or has poor flowability – it  
may be helpful to mix it first with the total amount of 
AEROSIL® colloidal silicon dioxide and then add the 
other ingredients.

• For granules, AEROSIL® colloidal silicon dioxide can be 
added to the inner and/or outer phase.

Figure 7 Flow of binary mixtures of microcrystalline cellulose 
(MCC), pre-gelatinized starch, and lactose monohy-
drate and different AEROSIL® products. In some cases, 
differences in performance between different  
AEROSIL® types can be observed, in other cases not. 
▯ = no AEROSIL® colloidal silicon dioxide, 
▯ = with 0.5 % AEROSIL® 200 Pharma, 
▯ = with 0.5 % AEROSIL® 200 VV Pharma, 
▯ = with 0.5 % AEROSIL® R 972 Pharma. 
(Mixing conditions: 10 minutes in a free-fall  
mixer at 60 rpm).

Figure 8 Scanning electron micrograph showing optimal  
distribution of 0.2 wt. % AEROSIL® R 972 Pharma on 
the surface of a spherical cornstarch particle.

5   Mechanism of glidants: Investigation of the effect of different colloidal silicon dioxide types 
on powder flow by atomic force and scanning electron microscopy. Jonat, S., Hasenzahl,  
S., Gray, A., Schmidt, P. C. Journal of Pharmaceutical Sciences, 93(10) (2004) 2365-2644.

6  Investigation of compacted hydrophilic and hydrophobic colloidal silicon dioxides as glidants 
for pharmaceutical excipients. Jonat, S., Hasenzahl, S., Drechsler, M., Albers, P.,  
Wagner, K. W., Schmidt, P. C. Powder Technology, 141 (1-2) (2004) 31-43

7  Mechanism of glidants: Investigation of the effect of different colloidal silicon dioxide types 
on powder flow by atomic force and scanning electron microscopy. Jonat, S., Hasenzahl, S., 
Gray, A., Schmidt, P. C., Journal of Pharmaceutical Sciences, 93(10) (2004) 2365-2644.
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4.2  Capsules

In order to minimize capsule weight variation, the empty 
capsules must always be filled with the same volume of 
precursor powder mixture throughout the high-speed 
process. It is therefore absolutely necessary to avoid non-
uniform flow and the formation of powder bridges and 
cavities on the route between the storage container and the 
capsule.

For this reason, AEROSIL® colloidal silicon dioxide is used 
to improve the flow of powders used to fill hard capsules.

Processing notes:

• Add AEROSIL® colloidal silicon dioxide to the precursor 
powder mixture to improve its flow (see Section 5.1) and 
therefore capsule weight uniformity.

• Compared to traditional colloidal silicon dioxide, densi-
fied AEROSIL® 200 VV Pharma may increase the bulk 
and/or tapped density of a powder mixture slightly, 
which could lead to an increase in capsule weight when 
the capsule volume remains constant.

Literature

Rational development and optimization of capsule  
formulations with an instrumented dosing capsule filling 
machine. Part 2. Fundamentals of the optimization  
strategy (in German).
Hauer, B., Remmele, T., Sucker, H., Pharmazeutische  
Industrie) 55(8) (1993) 780-786

Hard gelatin capsules II. The capsule filling of powders  
and effects of glidant by ring filling.
Ito, K., Hitomi, M., Kaga, S., Takeya, Y. Chemical and  
Pharmaceutical Bulletin 17(6) (1969) 1138-1145.

4.3  Tablets

Tablets must also meet strict requirements concerning 
uniformity of weight and active ingredient content. In this 
case it is the die that is filled volumetrically with powder. 
Directly compressible powders often contain AEROSIL® 
colloidal silicon dioxide as a glidant, to obtain the optimal 
powder flow necessary for high-speed tablet presses, 
increase throughput and reduce down-time of the press. 
In addition to its role as glidant, AEROSIL® colloidal silicon 
dioxide also provides additional benefits in many tablet 
formulations. Incompatibilities and sintering processes 
during compression can be avoided. In many formulations, 

hydrophilic AEROSIL® 200 Pharma and AEROSIL® 200 VV  
Pharma can increase the rate of tablet disintegration by 
acting as a “wick“ to draw water – for example from the 
digestive juices – into the interior of the tablet. In this way, 
hydrophilic AEROSIL® colloidal silicon dioxide compen-
sates for the hydrophobic effect of magnesium stearate.

AEROSIL® colloidal silicon dioxide can also cause an in-
crease in tablet hardness, depending on the other ingredi-
ents in the formulation and their compression characteris-
tics (plastic deformation, fragmentation, etc). For poorly 
binding excipients such as pre-gelatinized starch, hydro-
phobic AEROSIL® R 972 Pharma is not suitable. 8 

 
Processing notes:

• Add AEROSIL® colloidal silicon dioxide to the precursor 
powder mixture to improve its flow (see Section 5.1) and 
tablet weight uniformity.

• Compared to traditional colloidal silicon dioxide,  
densified AEROSIL® 200 VV Pharma may increase the 
bulk and/or tapped density of a powder mixture slightly, 
which could lead to an increase in tablet weight when the 
die volume remains constant.

• If magnesium stearate is used, AEROSIL® colloidal silicon 
dioxide should be mixed with the other ingredients first, 
before mixing the magnesium stearate in briefly.

• Hydrophobic AEROSIL® R 972 Pharma can increase 
disintegration times slightly, as well as decrease tablet 
hardness and friability, as compared with hydrophilic 
AEROSIL® types. However, these effects are dependent 
on the other ingredients in the formulation.

Literature

Compaction mechanism and tablet strength of unlubricated 
and lubricated (silicified) microcrystalline cellulose.  
van Veen, B., Bolhuis, G. K., Wu, Y. S., Zuurman, K., Frijlink, 
H. W. European Journal of Pharmaceutics and Biopharmaceu-
tics 59 (2005) 133-138

Direct compression with silicified and non-silicified micro-
crystalline cellulose: study of some properties of powders 
and tablets 
Lahdenpää, E., Antikainen, O., Yliruusi, J., S. T. P. Pharma Sci-
ences 11 (2) (2001) 129-135

Rheology of a new excipient for direct compression: 
Ludipress. Munoz-Ruiz, A., Borrero-Rubio, J. M., Jiminez-
Castellanos, M. R. Pharmaceutica Acta Helvetiae 67 (8) 
(1992) 223-226

8   Influence of compacted hydrophobic and hydrophilic colloidal silicon dioxide on tableting 
properties of pharmaceutical excipients. Jonat, S., Hasenzahl, S., Gray, A., Schmidt, P. C., 
Drug Development and Industrial Pharmacy 31 (2005) 687-696.
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The influence of compression force on the physical  
characteristics of paracetamol tablets.
Tasic, L., Djuric, Z., Jovanovic, M., Pharmazie 46 (3) (1991) 
226-227

Compaction properties of microcrystalline cellulose and 
sodium sulfathiazole in combination with talc or magne-
sium stearate. 
Williams, R. O., McGinity, J. W., Journal of Pharmaceutical 
Sciences 78 (12) (1989)

Formulation technology or how an active ingredient be-
comes a dosage form. Part II: development of dosage forms 
in practice (in German). 
Zimmermann, I.; Chemie in unserer Zeit, 23 (5) (1989)  
161-169

Interactions in the ternary powder system microcrystalline 
cellulose, magnesium stearate and colloidal silica –  
a solubility parameter approach. 
Rowe, R. C. International Journal of Pharmaceutics 45 (3) 
(1988) 259-261

Influence of mixing time, particle size and colloidal silica  
on the surface coverage and lubrication of magnesium 
stearate. 
Johansson, M. E., Nicklasson, M. Rubenstein, M. H. Ed., 
Pharmaceutical Technology, Volume I, John Wiley & Sons, 
England, 1987

Film forming properties of tablet lubricants during the mix-
ing process of solids (in German).
Bolhuis, G. K., Lerk, C. F. Acta Pharmaceutica Technologica 
23 (1) (1977) 13-20

Investigation of some materials as dry binders for direct 
compression in tablet manufacture. 
Asker, A. F., Saied, K. M., Abdel-Khalek, M. M. Pharmazie  
30 (1975) 378-382.

Comparative evaluation of excipients for direct  
compression. 
Bolhuis, G. K., Lerk, C. F. Pharmaceutisch Weekblad 108(22) 
(1973) 469-481

Studies on the influence of new excipients on the physical 
characteristics of tablets (in German).
Selmeczi, B., Kedvessy, G., Pharmazeutische Industrie  
31 (1969) 564-565
 

4.4  Coated tablets

AEROSIL® colloidal silicon dioxide can make tablet coat-
ing processes considerably less time-consuming and more 
economical. In conventional multilayer processes it is added 
to the build-up powder and/or to the pigment suspension. 
The build-up powder thus acquires good flow proper-
ties and can be distributed better on the cores. The tablet 
cores dry faster so that the individual coats can be applied at 
shorter time intervals. The mechanical strength – especially 
at the edges – is increased, and twinning is prevented. The 
adsorption capacity of AEROSIL® colloidal silicon dioxide 
also ensures that the cores are protected from moisture 
during coating. AEROSIL® colloidal silicon dioxide also sta-
bilizes pigment suspensions and contributes to the uniform 
texture of coated tablets.

If – as in most modern coating processes – no build-up 
powder is employed and only a highly concentrated coat-
ing suspension is used, AEROSIL® colloidal silicon dioxide 
can still be used to stabilize the pigment suspension and 
improve the texture of the coating.

Processing notes:

• Build-up powder: AEROSIL® 200 Pharma or  
AEROSIL® 200 VV Pharma at levels of 10 to  
15 weight %

• Pigment suspensions: AEROSIL® 200 Pharma at levels of 
0.5 to 2.0 weight %.

• In all cases: the optimal quantity must be determined 
separately for each formulation.

Literature

Texture of tablet coatings (in German)
Reich, B., Gstirner, F. Pharmazeutische Technologie,  
3 (8) (1969) 559-563

Preparation and study of the subcoating in the  
manufacture of coated tablets (in Hungarian).
Pandula, E., Toth, B., Gyogyszereszet 13 (1) (1969) 15-18.
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 4.5  Release

There is considerable literature related to the effects of 
various excipients on the release behavior of the drug in a 
formulation. Because the variety of different active phar-
maceuticals is very large, and also because formulations can 
be complex, it cannot be said definitively that hydrophilic 
or hydrophobic AEROSIL® colloidal silicon dioxide either 
promote or delay release.

The “wick“ effect described in Section 5.3 can help to 
accelerate tablet disintegration, which also promotes re-
lease. Some authors have reported the use of hydrophobic 
AEROSIL® colloidal silicon dioxide to obtained sustained 
release, however this may not be the case for all active in-
gredients. Only empirical testing on a specific formulation 
will provide the desired information. 

Literature

Dissolution rate improvement of poorly water-soluble 
drugs obtained by adsorbing solutions of drugs in  
hydrophilic solvents onto high surface area carriers
Friedrich, H., Fussnegger, B., Kolter, K., Bodmeier, R.,  
European Journal of Pharmaceutics and Biopharmaceutics  
62 (2006) 171-177.

Inclusion of ibuprofen in meoporous templated silica: drug 
loding and release property.
Charnay, A., Béu, S., Tourné-Péteilh, Nicole, L., Lerner, D. A.,  
Devoisselle, J. M. European Journal of Pharmaceutics and 
Biopharmaceutics 57 (2004) 533-540

Solid dispersion particles of tolbutamide prepared with fi 
ne silica particles by the spray-drying method.
Takeuchi, H., Nagira, S., Yamamoto, H., Kawashima,  
Y. Powder Technology 141 (2004) 187-195.

Use of binary and ternary mixtures of magnesium  
stearate, talc and colloidal silica for preparing  
sustained-release tablets of a high loading-dose drug
El-Shabouri, M. H., Pharmazeutische Industrie 12 (2003) 
1283-1287

Improvement of nimesulide dissolution from solid disper-
sions containing croscarmellose sodium and Aerosil 200.
Gohel, M. C., Patel, L. D., Acta Pharmaceutica  
(Zagreb, Croatia) 52 (4) (2002) 227-241.

Die Tablette: Handbuch der Entwicklung, Herstellung und 
Qualitätssicherung, 2. Ed.
Ritschel, W., Bauer-Brandl, A., Editio Cantor Verlag,  
Aulendorf, (2002) 82-83

Development of diclofenac sodium controlled release 
tablets using spray drying technology
Monita, T., Durga, P., Kamalinder, K. Indian Drugs 38 (7) 
(2001) 386-388

The adjuvants Aerosil 200 and Gelita-Sol-P infl uence on 
the technological characteristics of spray-dried powders 
from Passiflora edulis var. flavicarpa
De Souza, K. C., Petrovick, P. R., Bassani, V. L., Ortega, G. G., 
Drug Development and Industrial Pharmacy 26 (3) (2000) 
331-336

Hydrophobic Aerosils as dry coating agents for sustained-
release formulations
Sista, V. R. K., Niebergall, P. J. Drug Development and  
Industrial Pharmacy 22 (2) (1996) 153-158

Formulation and evaluation of controlled release  
ibuprofen tablets.
Samy, E. M., Abdel Zaher, A. O., Abdel Maksoud, S. A. Bull. 
Pharm. Sci., Assiut University, 19 (1996) 1-14.

Physicochemical study on the interactions between  
amoxicilin trihydrate and some excipients used in solid  
dosage forms.
Hassan, M. A., Kaloustian, J., Prinderre, P., Ramsis, H., 
Khaled, K. A., El-Faham, T. H., Tous, S. S., Maury, L.,  
Joachim, J., Pharmazie 51 (6) (1996) 400-403.

Use of adsorbents as enhancers of acetazolamide  
dissolution.
Dortunc, B., Colak, S. Acta Pharm. Technol. 36 (3) (1990) 
181-187
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Increased bioavailability of digoxid from silica-matrix 
preparations (in German).
Flasch, H., Asmussen, B., Heinz, N., Arzneimittel-Forschung / 
Drug Research 28 (2) (1978) 326 330

Interaction of lubricants and colloidal silica during mixing 
with excipients
Lerk, C. F., Bolhuis, G. K., Smedema, S. S., Pharmceutica Acta 
Helvetica 52 (3) (1977) 33-44

Release of poorly soluble substances from the surface of 
partially covered silica (in German).
Rupprecht, H., Biersack, M. J., Kindl, G., Colloid & Polymer 
Sci. 252 (1974) 415-416

Effect of humidity and the compression force on the reten-
tion of eucalyptol by an adsorbent in tablets (in French).
Stamm, A., Mathis, C., Bulletin de la Societé de Pharmacie  
de Strasbourg 14 (1) (1971) 91-101.

Retention of eucalyptol by different absorbents in  
compressed tablets (in French).
Stamm, A., Mathis, C., Bulletin de la Societé de Pharmacie de 
Strasbourg 13 (2) (1970) 89-95.

Release of active substances from powders with highly 
dispersed silicic acid
Gstirner, F., Freisel, W. Pharmazeutische Industrie 32 (11) 
(1970) 965-8

Effect of certain tablet formulation factors on dissolution 
rate of the active ingredient III
Levy, G., Gumtow, R.H. Journal of Pharmaceutical Sciences 
52 (12) (1963)
 
4.6  Soft capsules

AEROSIL® colloidal silicon dioxide can be used as a gel 
former for non-polar pharmaceutical media. For further 
information, please refer to Section 5.1.

5  Semisolid dosage forms

5.1  Gels, ointments, and salves

Nonpolar liquids such as vegetable oils, liquid paraffin or 
isopropyl myristate can be converted to spreadable gels 
with AEROSIL® 200 Pharma colloidal silicon dioxide. If 
the refractive index of the oil is near to that of the colloi-
dal silicon dioxide (1.48) then the gel will be transparent. 
These gels are distinguished by a high viscosity that has 
little dependence on temperature, and by a pronounced 
thixotropic behavior. They are therefore suitable for prepa-
rations that must meet strict requirements for storage and 
thermal stability.

The more AEROSIL® 200 Pharma used,the thicker the gel 
will be. AEROSIL® 200 VV Pharma is not recommended 
for thickening of oils because its larger, more stable  
agglomerates make adequate dispersion more difficult. 
AEROSIL® R 972 Pharma can also be used to thicken 
pharmaceutical oils however it is less efficient than hydro-
philic AEROSIL® 200 Pharma, and the resulting viscosity 
will be lower. AEROSIL® R 972 Pharma may be used to 
thicken the oil phase of a water-in-oil emulsion, stabilizing 
it and decreasing the need for organic emulsifiers. Both 
types of AEROSIL® colloidal silicon dioxide also improve 
the distribution of insoluble ingredients in suspensions, gels 
and pastes.

Figure 9 Relationship between the concentration of  
AEROSIL® 200 Pharma and viscosity  
(ethylhexyl palmitate, dissolver, 5 cm blade, shear rate 
15 m/sec for 7 minutes, Brookfield 5 rpm after 24 h)
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Processing notes:

• High shear mixers are required to disperse AEROSIL® 

colloidal silicon dioxide in oils. Rotor-stator or dissolver 
systems with a tip speed (circumference speed) of 15 m/
sec or more are recommended.

• Always calculate the maximum shear rate that can be 
achieved on large-scale equipment first and do not ex-
ceed this when working with laboratory machines.

• The order of addition is not critical.
• Tip speed is more important than dispersion time.
• Begin with a concentration of 3 weight %  

AEROSIL®  200 Pharma and adjust this up or down, 
depending on the viscosity desired.

• Because colloidal silicon dioxide is not a source of micro-
bial nutrition, preservatives can in some cases be reduced 
or eliminated, depending on the other ingredients in the 
formulation

Literature

Dry adsorbed emulsion: 2. Dissolution behaviour of an 
intricate formulation.
Chambin, O., Bérard, V., Rochat-Gonthier, M. H.,  
Pourcelot, Y., International Journal of Pharmaceutics  
235 (2002) 169-178

Investigation of salves containing highly disperse silicon 
dioxide (in German).
Töricht, E., Erös, I., Pharmazie, 32 (2) (1977) 109-113

The new filler R 972 (in German).
von Czetsch-Lindenwald, H., Pharmzeutische Industrie  
27 (5) (1965) 300

Salve consistency and temperature (in German).
von Czetsch-Lindenwald, H., Motawi, M. M., Nassiv, N., 
Pharmazeutische Industrie 26 (4) (1964) 229-232

Pharmaceutical-technological research with dextrans.  
Part I. Dextrans in ointments (in German).
Müller, F., Pharmazeutische Technologie 24 (1962) 275-277

5.2  Suppositories

AEROSIL® 200 Pharma colloidal silicon dioxide is impor-
tant for the manufacture of suppositories. It ensures 
uniform distribution of active ingredients that are either 
insoluble or poorly-soluble in a suppository base (suspen-
sion suppositories). In addition, it increases the softening 
point of the suppository base without changing its melt-
ing point, an important property for improving stability in 
warm climates. The consistency and mechanical stability of 
the finished suppository are also improved. If active ingre-
dients cause an unwanted reduction in the melting point 
of the suppository base (especially solution suppositories), 
this can be prevented by initially “triturating“ the substance 
with AEROSIL® 200 Pharma colloidal silicon dioxide.

Processing notes:

• Concentrations of 0.5 to 2.0 % by weight are  
recommended for suppositories.

• Powdered, liquid or pasty active ingredients should be 
ground or triturated with AEROSIL® 200 Pharma first 
and, where appropriate, sieved before they are  
introduced into the molten base.

• Medium shear mixers should be used for semisolid  
products.

• Add AEROSIL® 200 Pharma first to ensure maximum 
mixing time.
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Literature

Effects of silicon dioxide on drug release from  
suppositories
Realdon, N., Ragazzi, E., Dal Zotto, M., Dalla Fini, G.,  
Drug Development and Industrial Pharmacy  
23 (11) (1997) 1025-1041

Rectal bioavailability of water-soluble drugs: sodium 
vaproate.
Margarit, M. V., Rodríguez, I. C., Cerezo, A., J. Pharm.  
Pharmacol. 43 (1991) 721-725

Effects of two different kinds of silicon dioxide on release 
of drugs from suppositories: benzydamine hydrochloride.
Dal Zotto, M., Realdon, N., Ragazzi, E., Dalla Fini, G.,  
Farmaco 46 (5) (1991) 699-711

The addition of colloidal silicium oxide to suspension  
suppositories.  II. The impact on in vitro release and  
bioavailability.
Tukker, J. J., de Blaey, C. J., Acta Pharmaceutica Technologica 
30 (2) (1984) 155-160

The addition of colloidal silicium oxide to suspension  
suppositories.
I. The impact on rheological behaviour in vitro and in vivo.
Tukker, J. J., van Vught, W. T. P. M., de Blaey, C. J.,  
Acta Pharmaceutica Technologica 29 (3) (1983) 187-194

Effect of surface reactions between colloidal silicon dioxide 
and fat-based drug-containing suppositories, I.  
Influence of colloidal silicon dioxide on rheological  
behavior (in German).
Haggag, A., Liebl, H., Rupprecht, H.,  
Deutsche Apotheker Zeitung, 118 (11) (1978) 395-398

Effect of surface reactions between colloidal silicon dioxide 
and fatbased drug-containing suppositories, II. Release 
from soluble and suspension suppositories (in German).
Liebl, H., Haggag, A., Rupprecht, H., Pharmazie,  
32 (16) (1977) 354

The influence of additives on a suppository base  
(in German).
Ritschel, W., Pharmazeutische Industrie 23 (1961) 275-282

5.3  Transdermal therapy systems (TTS)

AEROSIL® 200 Pharma colloidal silicon dioxide can be 
used both in membrane-controlled and in matrix-controlled 
transdermal therapy systems as a gel former or to increase 
the storage and thermal stability. It can also be used as a 
carrier or adsorbent for active ingredients and to improve 
incorporation or release characteristics.

Processing notes:

• AEROSIL® 200 Pharma is recommended at a concentra-
tion of between 1 and 5 % by weight.

• Disperse the colloidal silicon dioxide in the medium that 
contains the active ingredient, polymer (adhesive) and/or 
other excipients.

Literature

Design and evaluation of a new transdermal formulation 
containing estradiol
Maffei, P., Sforzini, A., Lombardi Borgia, S., Ronchi, C.,  
Festo, N., Pharmzeutische Industrie 65 (12) (2003)  
1279-1282

Transdermales therapeutisches System mit hochdispersem 
Siliziumdioxid.
Klokkers, K., Kramer, K. T.; Patent DE 100 33 853 A1,  
submitted 12 July 2000, published 31 January 2002;  
Patent EP 1 301 179 A2, submitted 12 July 2001;  
Patent WO 02/03969 A2 published 17 January 2002

Vorrichtung zur Abgabe von Wirkstoffen über die Haut
Enscore, D. J., Gale, R. M.; Patent DE 3416248 A1,  
submitted 2 May 1984, published 8 November 1984

Matrice pour la diffusion continue et progressive d’un 
principe actif par voie transcutanée.
Florent, P.; Patent FR 2 547 502 A1, submitted 15 June 1983
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 6   Liquid dosage forms 7   Pharmacological and Physiological  
  Behavior

AEROSIL® colloidal silicon dioxide has been safely used as 
a pharmaceutical excipient for over 40 years. Current good 
manufacturing practices appropriate for pharmaceutical 
excipients are observed during the production of  
AEROSIL® pharmaceutical grades. As for all excipients, 
however, it is the ultimate responsibility of the pharma-
ceutical manufacturer, and not the excipient manufacturer, 
to determine the ultimate suitability of AEROSIL® as an 
excipient in a particular formulation.

7.1   Hydrophilic Types

AEROSIL® colloidal silicon dioxide is not harmful when 
administered orally or dermally It is not irritating to skin and 
eyes and passes through the gastrointestinal tract with-
out being assimilated in detectable amounts. However, it 
should not be administered parenterally, because untow-
ard tissue reactions or the formation of granulomas could 
occur. 9  Unlike crystalline silicates, synthetic amorphous 
AEROSIL® colloidal silicon dioxide does not cause silicosis, 
however it is still not recommended for drug delivery by in-
halation. AEROSIL® colloidal silicon dioxide is inert toward 
most active drug ingredients and excipients, incompatibili-
ties are extremely rare. Adsorption of active components 
is possible, however the amounts are typically low and the 
process is reversible. 10

6.1  Suspensions, aerosols

AEROSIL® 200 Pharma colloidal silicon dioxide is an effec-
tive excipient for stabilizing dispersions of solids in liquids 
and preventing the formation of hard sediments in liquid 
suspensions and aerosol bulks (for topical, not inhalation, 
use). This is especially important for the pigment suspen-
sions employed for tablet coating. AEROSIL® 200 Pharma 
may be used in redispersible powders as a wetting agent.

Processing note:

• Use AEROSIL® 200 Pharma at a concentration of  
0.5 to 3 % by weight.

Table 5 Toxicological data for hydrophilic AEROSIL® 200 
Pharma and AEROSIL® 200 VV Pharma

Test Result

Acute oral toxicity, rat LD50 > 3300 mg/kg

Acute inhalative toxicity, rat LC0: 0.139 mg/L / 4 h 
(maximal attainable concentration)

Acute dermal toxicity, rabbit LD50 > 5000 mg/kg

Eye irritation, rabbit not irritating

Skin irritation, rabbit not irritating

Mutagenicity (Ames test) negative

7.2  Hydrophobic types

Hydrophobic AEROSIL® R 972 Pharma consists of 99 %  
silicon dioxide. The surface modification process (see 
Section 2.3) does not significantly affect the toxicological 
properties of the parent silica. 



19

11  Characterization and toxicological behavior of synthetic amorphous hydrophobic silica. Lewinson, J., Mayr, W., Wagner, H., Regulatory Toxicology and Pharmacology, 20 (1994) 37-57.

Table 7 Compendial compliance of pharmaceutical grade AEROSIL® colloidal silicon dioxide products

Table 8 Chemical substance inventory status of AEROSIL® products

7.3  Regulatory status - pharmaceuticals

Table 7 lists the compendial compliance of all AEROSIL® 
pharmaceutical grade products AEROSIL® 200 Pharma 
and AEROSIL® 200 VV Pharma also fulfill other pharma-
copoeia monographs not listed here, such as the Deutsches 
Arzneibuch (Hochdisperses Siliciumdioxid) and the British 
Pharmacopoeia (Colloidal Anhydrous Silica). Colloidal silicon 
dioxide is included in the FDA Inactive Ingredients Guide.

Product Tapped Densitiy 
(g/L)

DMF
(Type IV)

Important Pharmacopoeia 
Monographs Fulfilled

Comments

AEROSIL® 200 Pharma 
(not-densified)

approx.50 1115 • Silica, Colloidal Anhydrous (Ph. Eur.)
• Colloidal Silicon Dioxide (USP/NF)
• Light Anhydrous Silicic Acid (JP)

AEROSIL® 200 VV Pharma 
(densified)

approx.120 1115 • Silica, Colloidal Anhydrous (Ph. Eur.)
• Colloidal Silicon Dioxide (USP/NF)

Generally fulfills JP except for the volume test. No 
JP or JPE testing is performed 

AEROSIL® R 972 Pharma 
(not-densified)

approx.50 1115 • Silica, Hydrophobic Colloidal (Ph. Eur.)
• Silica, Hydrophobic Colloidal (USP/NF)

No JP monograph for hydrophobic silica exists  
at this time.

Product CAS-RN Chemical 
Name

EINECS 
(Europe)

TSCA 
(USA)

ENCS 
(Japan)

AICS
(Australia)

ECL 
(Korea)

PICCS 
(Philippines)

DSL 
(Canada)

ECS 
(China)

AEROSIL® 200  
Pharma
 
AEROSIL® 200  
VV Pharma

112945-52-5
(ex 7631-86-9)

Silicon dioxide, 
Chemically  
prepared

231-545-4 registered 1-548 registered KE-30953 
(KE-31032)

registered registered registered

AEROSIL®  R 972  
Pharma

68611-44-9 Silane, dichlorodi- 
methyl-, reaction  
products with  
silica

271-893-4 registered 1-548 / 
7-476

registered KE-10116 registered registered registered

9  A. Wade, P. J. Weller (Eds.), Handbook of Pharmaceutical Excipients, 2nd Edition, American 
Pharmaceutical Association, Washington, The Pharmaceutical Press, London, 1994

10  On the adsorption of drug substances on AEROSIL® in tablets (in German). Gstirner, E., 
Knipp, J. Pharmazeutische Industrie 24 (1962) 475-48

Table 6 Toxicological data for hydrophobic  
AEROSIL® R 972 Pharma

Test Result

Acute oral toxicity, rat LD50 > 5000 mg/kg

Acute inhalative toxicity, rat LC0: 0.477 mg/L / 4 h 
(maximal attainable concentration)

Acute dermal toxicity, rabbit LD50 > 5000 mg/kgw

Eye irritation, rabbit not irritating

Skin irritation, rabbit not irritating

Mutagenicity (Ames test) negative

AEROSIL® 200 Pharma, AEROSIL® 200 VV Pharma and 
AEROSIL® R 972 Pharma are all included in our FDA Drug 
Master File (DMF) 1115 (Type IV) for inactive ingredients. 
Drug masterfiles for inactive ingredients (excipients) are 

completely confidential and do not have an open part. 
Upon request we can issue a Letter of Authorization to the 
FDA for consideration of DMF 1115 in a customer’s new 
drug application (NDA).
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Table 9 Food additive and food contact status for hydrophilic AEROSIL® products

Table 10 Feed additive and food contact status for AEROSIL® R 972

AEROSIL® 200 Pharma • AEROSIL® 200 VV Pharma

European Union United States of America

Food Additive In line with quality requirements of EU Directive 
2000/63/EC for food additive E 551,  
as we know from typical data.

According to 21 CFR (Code of Federal Regulations)  
§ 172.480 “silicon dioxide“ “may be safely used“ as an  
anti-caking agent with an upper limit not to exceed 2 %.  
The same directive also states that “silicon dioxide“ may be used 
as a stabilizer in beer production (if removed later by filtration), 
and as an adsorbent for di-a-tocopheryl acetate and panthenal 
alcohol in tabletted dietary supplements.

Food contact articles According to EU Directive 2002/72/EC,  
“silicon dioxide“ is listed for food contact use in Annex 
III, Section A with reference number 86240.  
In Appendix 2 of the Council of Europe Resolution 
AP(96)5, “silicon dioxide“ is listed in List 1, Part 2, 
under “Additives“ (substances classified in SCF  
lists 0 to 4) with the reference number 86240.

According to 21 CFR (see above) parts 174-178,  
“silicon dioxide“ may be used as given directly or indirectly  
by reference to 21 CFR § 172.480.

AEROSIL® R 972 Pharma

European Union United States of America

Food contact articles • 2002/72/EC under ref. no. 86285 as “silicon dioxide,
    silanated“
• Synoptic document (May 2003) under ref. no. 86285 
    as “silicon dioxide, silanated“
• CEPE resolution AP (96) 5 under ref. no. 86000 as 
   “silicic acid, silylated“
• CEPE resolution AP (99) 3 under ref. no. 86000 as 
    “silicic acid, silanated“

Not listed.

Animal feed Regulation (EC) no. 2439/1999 as an anti-caking  
agent in mineral premixes foranimal feed

FDA (letter of no objection) as an anti-caking agent in  
mineral premixes for animal feed. Level of less than 2.5 %  
of the mineral premix.

7.4  Regulatory status – food

Hydrophilic AEROSIL® 200 Pharma and AEROSIL® 200 
VV Pharma have been approved for use as food additives 
and for food contact under regulations in various countries. 
Table 9 below lists the most important regulations for the 
European Union and the United States.

At this time AEROSIL® R 972 Pharma has never been sub-
mitted for consideration as an additive for food meant for 
human consumption. The following regulations apply for 
food contact articles and animal feed:

7.5  Other regulatory issues

AEROSIL® colloidal silicon dioxide is completely inorganic 
in nature. The production process does not involve plant 
or animal based raw materials, nor does it involve organic 
solvents. Standard statements on BSE/TSE, GMO (for 
all products) as well as Kosher and Halal Certificates (for 
AEROSIL® 200 Pharma, AEROSIL® 200 VV Pharma and 
AEROSIL® R 972 Pharma) are available upon request, 
please contact us.

7.6  Microbial contamination

Because of the high production temperatures, all  
AEROSIL® products are sterile immediately after manufac-
ture. Packaging and storage of the pharmaceutical grades 
are performed in accordance with good manufacturing 
practices. Microbiological testing is performed on random 
samples at regular intervals. Full pallets are shrink-wrapped 
to prevent contamination. We, and our partners along the 
logistics chain, do all that we can to ensure that AEROSIL® 
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colloidal silicon dioxide reaches our customers without 
contamination. However, the unexpected can occur during 
shipping and storage so we recommend customers per-
form microbiological checks on the product before using it.

It has been reported in the literature that AEROSIL®  
colloidal silicon dioxide is not a source of microbial nutrition 
and that both gram-negative and grampositive bacteria are 
unable to survive on dry AEROSIL® colloidal silicon dioxide 
for more than hours to days, depending on the type of bac-
teria.12 The possible survival of some sporogenic microor-
ganisms cannot be completely ruled out even under these 
conditions. 

7.7   Packaging and Storage

AEROSIL® colloidal silicon dioxide is packaged and shipped 
in multi-ply bags, weights vary according to the product 
and region. Full pallets are shrink-wrapped at the factory.

AEROSIL® is a chemically stable metal oxide that could 
theoretically be stored for many years without any change 
in its composition. However, because of its large specific 
surface area it can adsorb volatile substances and moisture 
from the environment. Proper storage is critical to prevent 
external contamination of the bags (for example through 
dust, dirt, or mold). Bags should be inspected thoroughly 
before opening to prevent contamination of the product. 

We recommend that AEROSIL® colloidal silicon dioxide be 
stored in a dry place, in sealed containers protected from 
volatile substances, and that it be used within two years 
after its date of manufacture. We also recommend that 
the shrink wrapping not be completely removed from the 
pallet, but that an opening be cut to remove only those bags 
immediately required, and that the opening be resealed.

7.8  Handling

Evonik Degussa has a special team of engineers dedicated 
to improving the handling of AEROSIL® colloidal silicon 
dioxide in our customers‘ facilities. With proper equipment 
AEROSIL® products can be handled almost completely 
dust-free. For more information on these services, please 
request our Technical Bulletin Fine Particles No. 28 “The 
Handling of Synthetic Silicas and Silicates“. 

Even though AEROSIL® colloidal silicon dioxide is an inert 
and non-toxic material, there are certain precautions that 
we recommend because, although not required, they im-
prove the comfort level of persons working with it:

• The work area should be properly ventilated. In the 
laboratory, work with AEROSIL® products in a fume 
hood. Where ventilation is not available, a dust respirator 
is recommended at higher concentrations.

• Avoid continued excessive inhalation by using personal 
protective equipment.

• Wear appropriate eye protection.
• Wash hands after handling AEROSIL® products as the 

product may leave a dry feeling on the skin. Use of pro-
tective skin cream and/or gloves is recommended when 
working with AEROSIL® products.

• See the Product Safety Data Sheet for information rel-
evant to maximum work area concentrations and other 
safety aspects of our products.

In addition, for safety reasons it should be noted that all dry 
powders such as AEROSIL® colloidal silicon dioxide can 
build up static electrical charges when subjected to friction 
during conveyance and/or mixing. When handling  
AEROSIL® colloidal silicon dioxide near flammable or 
explosive liquids, be sure to take proper safety precautions, 
such as electrical grounding, inert atmosphere, etc. For 
further information, please request our Technical Bulletin  
Pigments No. 62 “Synthetic Silica and Electrostatic Charge“.

7.9   Safety Data Sheets

Before working with any product, read its Safety Data 
Sheet carefully. Safety Data Sheets (also known as MSDS) 
for AEROSIL® products are available for many countries 
and in different languages. Safety data sheets may be  
obtained from your local Evonik Degussa sales represen-
tative or from our website (www.aerosil.com), after 
registration.

12  The behavior of bacteria in highly pure silica acid (in German)
 Kienholz, M. Pharmazeutische Industrie, 32 (1970) 677-679
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8   Additional Information

Besides this Technical Information, other publications 
on AEROSIL® colloidal silicon dioxide are available upon 
request through our website www.aerosil.com. From 
the navigation point “Service Center“ you may request or 
download additional literature. Product Information sheets 
for individual products are available through the “Product 
Finder“ under “Solutions and Products“.
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Technical Service 

 Evonik Degussa GmbH
Inorganic Materials
Rodenbacher Chaussee 4 
63403 Hanau-WoIfgang  
Germany 
phone +49 618 1 59 - 3536 
fax +49 618 1 59 - 4096

North America
Evonik Degussa Corporation 
Inorganic Materials
2 Turner Place  
Piscataway, NJ 08855-0365
USA
phone  +1 888 silica
phone  +1 732 981-5454 
fax +1 732 981-5275

Asia/Pacific
Evonik Degussa Co. Ltd.
Inorganic Materials
55 Chundong Road, 
Xinzhuang Industry Park 
201108 Shanghai
China
phone  +86 21 6119 - 1312 
fax +86 21 6119 - 1336

Contact 

Evonik Degussa GmbH
Inorganic Materials
Weissfrauenstrasse 9 
60287 Frankfurt
Germany
phone +49 69 218 - 2220 
fax +49 69 218 - 62220 
 aerosil@evonik.com

North America
Evonik Degussa Corporation
Inorganic Materials 
379 Interpace Parkway,  
Parsippany, NJ 07054-0677
USA 
phone  +1 800 aerosil
phone  +1 973 541 - 8514 
fax +1 973 541 - 8501

Asia/Pacific
Evonik Degussa (SEA) Pte. Ltd.
3 International Business Park
# 07-18 Nordic European Centre
Singapore 609927 
phone  +65 6 890 - 6855 
fax +65 6 890 - 6859 

or your local Evonik Degussa dealer

This information and all technical and other advice are based on 
Evonik’s present knowledge and experience. However, Evonik 
assumes no liability for such information or advice, including the 
extent to which such information or advice may relate to third party 
intellectual property rights. Evonik reserves the right to make any 
changes to information or advice at any time, without prior or sub-
sequent notice. EVONIK DISCLAIMS ALL REPRESENTATIONS 
AND WARRANTIES, WHETHER EXPRESS OR IMPLIED, AND 
SHALL HAVE NO LIABILITY FOR, MERCHANTABILITY OF 
THE PRODUCT OR ITS FITNESS FOR A PARTICULAR PUR-
POSE (EVEN IF EVONIK IS AWARE OF SUCH PURPOSE), OR 
OTHERWISE. EVONIK SHALL NOT BE RESPONSIBLE FOR 
CONSEQUENTIAL, INDIRECT OR INCIDENTAL DAMAGES 
(INCLUDING LOSS OF PROFITS) OF ANY KIND. It is the cus-
tomer’s sole responsibility to arrange for inspection and testing of 
all products by qualified experts. Reference to trade names used 
by other companies is neither a recommendation nor an endorse-
ment of the corresponding product, and does not imply that similar 
products could not be used. 


