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As   a  valuable  tool  in   materials  development, 
crystal engineering and more specifically co- 
crystallisation  have  facilitated  the  production  
of new materials which retain their original 
function but with enhanced physical properties.   
As an example, the important function may be 
the bioavailability  of  an  active  pharmaceutical 
ingredient (API), while the target physical property 
might be improved solubility or optimised 
morphology [1]. It is possible to tune these 
desired physical or physicochemical properties 
through systematic  alteration  of  crystallisation  
conditions and the co-formers used. It has also 
been shown that such techniques present a route 
to crystal form (polymorphism)  control  in  single  
component systems through crystallisation in a 
multi- component environment.
In addition to new materials discovery for 
property optimisation, multi-component 
crystallisation also offers a means of modifying 
and improving processes for the bulk production 
of desired materials. To date, much of the 
work in this area has focused around the use 
of batch or static crystallisation methods.  As 
part of a collaborative effort in Continuous 
Manufacturing and Crystallisation, (CMAC, an 
EPSRC Centre for Innovative Manufacturing), 
our research is focused on translating both 
new and previously identified multi-component 
systems into a continuous flow crystallisation 
environment. The continuous flow environment 
in this investigation is predominantly

achieved using a continuous oscillatory baffled 
crystalliser (COBC) [2]. This brings about the 
challenge  of producing  multi-component  
systems via cooling crystallisation instead of 
using tried and tested small scale evaporative 
crystallisation techniques. The move to 
continuous crystallisation aims to address scale 
up issues previously encountered when using 
the more common stirred tank batch reactor; 
increase productivity via higher throughput and 
promote increased manufacturing flexibility and 
product quality [3].
The work to be presented explores crystallisation 
of new multi-component molecular complexes 
with enhanced properties, as well as optimising 
the non- evaporative  crystallisation  conditions  
for production of established multi-component 
molecular materials, including complexes of 
barbituric acid and urea [4], which were previously 
obtained via evaporative crystallisation. We will 
describe how these complexes can successfully 
be obtained by cooling crystallisation, detail 
attempts to ascertain the crystallisation 
conditions required to isolate a specific complex 
via cooling crystallisation and give an account 
of progress towards the overarching aim of 
transferring these systems into the continuous 
crystallisation environment.
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