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Abstract 

One active research area of chemical engineering is product 

engineering, which aims to develop high-valued products with special 

functionalities. Such products are normally made of a number of 

components in multiple phases, including particles, emulsion droplets 

and/or bubbles. The functionalities strongly depend on their chemical 

compositions, structures and molecular interactions, including their 

compatibility and storage stability.  

A micromanipulation technique was invented by the author with colleagues at the University of 

Birmingham in 1990, and has been used extensively to measure the mechanical properties of a wide range 

of biological and non-biological micro-particles, and to understand fundamental phenomena of various 

engineering processes involving these micro-particles. Moreover, new encapsulation technologies have 

been developed to make capsules that can achieve stabilisation and controlled release of different active 

ingredients, assisted by the powerful micromanipulation technique. This has led to commercialisation of 

a number of new products with microcapsules with direct industrial applications in pharmaceutical, 

agrochemical, nutraceutical, fabric care and consumer care. The details of these research works will be 

presented.    
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