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INTRODUCTION
BACKGROUND

SDI is a manufacturer of specialist dental materials. One of their 

key products is conventional Glass Ionomer Cements (GICs) which 

are used as tooth fillings. They have comparable strength to dentin 

and have the benefit of remineralisation, aiding tooth health. 

Conventional GICs set by an acid-base reaction between fluoro-

alumino silicate glasses and polyacrylic acid solutions. Therefore, 

they are stored in separate forms – solid and liquid, until the dentist 

uses them.

PROJECT AIMS

▪ Determine compositional factors affecting performance of self 

curing GICs

▪ Propose optimal formulation

▪ Determine the effect of formulation variation on stability

INITIAL RESULTS
COMPOSITIONAL FACTORS

The formulation was to be optimised by trialling different polyacrylic 

acid (polymer) type in both solid and liquid. To begin, GICs were 

tested by changing one phase and varying concentration.

Performance of the GICs was measured by 4 tests: paste viscosity, 

setting times, compressive strength and opacity.

Trends in performance were identified to help in subsequent 

sections. For example, in the graph below, high polymer 

concentration in the powder is ideal for higher paste viscosity.
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PRODUCT OPTIMISATION

From a starting formulation, the trends were followed to produce an 

optimal GIC. Performance is compromised outside the ideal zone.

STABILITY

A stability trial showed little changes and trends with time. ANOVA 

statistical analysis was employed to distinguish between random 

variation and time dependent trends. The graph below shows liquid 

viscosity which is constant over time except at high wt%.

OUTCOMES 

▪ Product stability is not an issue after polymer variation

▪ Some polymer combinations are more favourable due to a 

better molecular weight distribution

▪ Optimal formulation is to be adopted by industry partner 

▪ Changes to ball mill process to be tested to ensure no effect on 

product

SIDE PROJECT
BALL MILLING

A production scale ball mill was scaled down to a laboratory scale 

and optimized. This now optimized ball mill was then rescaled up 

into the production size. The aim was to maximize yield in half the 

run time. A positive result was achieved through variation of 

powder loading and ball charge.
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