freemantechnology VARIABILITY IN FUMED SILICA POWDERS

Fumed silica is routinely used as a flow aid in industries such as food and pharmaceutical due to its chemical inertness, as
well as wide availability in multiple grades. However, the properties of these grades vary and it can’t be assumed that they
will all have the same influence on bulk behaviour when blended with a wide array of different substrates and other
additional components.

A robust method of quantifying the effect of different grades of fumed silica and the influence that has on performance in a
manufacturing operation enables a design space of acceptable properties for raw materials and blends to be established. In

the pharmaceutical industry in particular, this approach is fundamental to Quality by Design (QbD) but relies on material
characterisation techniques that provide repeatable, robust and relevant data.

MULTIVARIATE ANALYSIS OF SILICA BATCHES

Five grades of untreated fumed silica with similar particle size distribution and Dso from a range of suppliers were analysed
using an FT4 Powder Rheometer® to evaluate their Dynamic Flow, Bulk and Shear properties.
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Bulk Testing: Permeability 30
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Minimal differentiation was observed between the
five samples. Near identical Shear Stress values were
generated (RSD <6%).

== This lack of differentiation illustrates that Shear Cell

£ testing, designed to investigate how a powder
transitions from a static to dynamic state following
consolidation, may not be a suitable method to predict
performance in dynamic, low-stress operations.
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CONCLUSION

Selecting a suitable grade of fumed silica can enhance flowability in the required manner for a given process. However, this
requires an understanding of how the all of the ingredients behave, as individual components and as part of a mixture.

Clear and repeatable differences are observed in the between the Dynamic and Bulk properties of the five grades of fumed
silica, suggesting a likely difference in performance when blended with bulk materials. This is not identified by assessment of
particle size alone.

Powder flowability is not an inherent material property, but is more about the ability of powder to flow in a desired manner
in a specific piece of equipment. Successful processing demands that the powder and the process are well-matched, and it
is not uncommon for the same powder to perform well in one process but poorly in another. Multi-faceted characterisation
provides an essential foundation for understanding the variable behaviour of powders, enabling the properties that are most
relevant to in-process performance in any unit operation to be identified and quantified.

For further information, please contact the Applications team on +44 (0)1684 851 551 or via support@freemantech.co.uk.
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