UNIVERSITY OF LEEDS

This is a repository copy of Applications of synthonic engineering tools in predicting crystal
morphology as a function of the growth environments.

White Rose Research Online URL for this paper:
https://eprints.whiterose.ac.uk/151996/

Version: Published Version

Conference or Workshop Item:

Hammond, RB, Nguyen, TH, Pickering, J et al. (7 more authors) (2013) Applications of
synthonic engineering tools in predicting crystal morphology as a function of the growth
environments. In: ECM 28, 25-29 Aug 2013, Warwick, UK.

https://doi.org/10.1107/S0108767313094269

© International Union of Crystallography. Reproduced in accordance with the publisher's
self-archiving policy.

Reuse

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of
the full text version. This is indicated by the licence information on the White Rose Research Online record
for the item.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/




Page s654

Rtor Presestations

[MS39-P01] Applications of Synthonic
Engineering tools in predicting crystal
morphology as a function of the growth
environments

R.B. Hammond [1], T. H. Nguyen [1], J.
Pickering [1], V. Ramachandran [1], K.J.
Roberts [1], M. Soufian[1], A.M. Talavera [1],
K. Pencheva [2], R. Brent [3], N. George [3]

[1] School of Process, Environmental and
Materials Engineering, University of Leeds,
Leeds, LS2 9JT, UK.

[2] Pfizer, Sandwich, CN13 9NJ, UK

[3] Syngenta, Jealott's Hill, Berkshire RG42
O6EY

There is a critical need in industry to get a desired
morphology of a crystal in order to have control
in downstream processing or flow properties and
product yield. All crystalline products produce
molecular analogues from side reactions and/
or processing. These molecular analogues as
additives/impurities and solvents may have an
effect on the growth of the crystals leading to
different physical and chemical properties which
will in turn have an effect on the formulation
behaviour. Therefore, the understanding of these
crystal growth modifiers and their interactions
with the host is critical in manipulating the host
system to obtain a morphology that is most
suitable for product formulation and processing
requirements. VisualHABIT is a molecular
modelling tool'* routinely used to understand,
predictand manipulate crystal growth morphology
but with an added user-friendly graphical user
interface. The morphology prediction is on
the basis that the surface attachment energy
of a particular crystal face is assumed to be
proportional its relative growth. The attachment
energy is the contribution from all the interactions
that are normal to the growth surface (hkl). Thus, a
quantitative analysis of the intermolecular forces
(synthons) involved in the growth processes is

provided by a systematic search approach within
VisualHABIT. This knowledge of the strengths
and contributions of intrinsic synthons (solute/
solute) and extrinsic synthons (solute/solvent or
solute/crystal growth modifiers) to the growth
process enables the understanding and prediction
of the effects of the crystallisation environment
on crystal morphology.

This research was carried out as part of an EPSRC
follow-on grant and it provides a molecular level
understanding of industrial applications through
case study examples. These case studies include
the effects of different solvents on the morphology
of an active pharmaceutical ingredient, solvent
effect on the growth morphology of an ester,
comparison of the effects of solvents on the
growth morphology of hydrates and anhydrates
and the effects of solvents on the crystal
morphology of benzophenone.
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