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What can structures be used for?

• We don’t capture valuable information from every part of 
the “study” 

• Good crystallographic practice requires information about 
the experiment not covered wholly by CIF

• Cant predict how a structure might be used in the future –
measure AND CATALOGUE everything you possibly can!

• Data management is key: its all about context and linking…
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Why bother?

• Scientific rigour, reproducibility, long-term preservation 

• Enable reuse

– Amongst collaborators

– For teaching & software development

– New science 

• Reanalysis as new techniques develop

• Some case studies/examples…
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Operating a Service
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In-house Management
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Annual Data Collection Capability
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Working Across Facilities
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Availability & Reuse
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• Cant publish everything in 
the traditional way

• WWW alternative route

• Data needs to ‘speak for 
itself’

• Provide enough raw data & 
metadata so that 

– Error understood

– Reproducible

– Reanalysis possible

– Reuse facilitated

–

http://ecrystals.chem.soton.ac.uk


Supporting future reanalysis

8

• Model unclear – need to come 
back to the raw data later 

– (Z’ = 30, 60, 120 or 360?!?)

• What’s going on in the system –
unstudied non-Bragg regions

– Disorder

– No long range order

– Solvent effects

– Phase transitions



Approaches in the Future

• What is structural information and what is background? 
Contributions to a reflection can only really be understood 
when we have a structural model! Second cycle of 
extracting structure factors once the model is complete…?

• The next generation will be addressing the information that 
we collect that is not Bragg scattering.

• Cant necessarily just do the experiment again

– Interesting samples synthesised now may not be 
available in the future… 

– Facilities time difficult to get 

– Experiments performed on current equipment which 
may not be easily available in the future 9



But what about process 
and context? 

Detail behind the diffraction experiment itself.

Motivation behind the study as a whole.

Results in terms of the bigger scientific picture. 



Getting Mobile in the Lab

• Every crystallographic experiment has ‘unstructured’ data 
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Getting Mobile in the Lab
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Rationale for the crystallography



15

Rationale for the crystallography
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Rationale for the crystallography
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Rationale for the crystallography



Structures in the context of 
‘traditional’ publishing

• ELN as Supplementary Information for conventional 
publication (Chemistry Central Journal 2013, 7:182 )
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Structures in the context of 
‘traditional’ publishing

• ELN as Supplementary Information for conventional 
publication (Chemistry Central Journal 2013, 7:182 )
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Metadata support for 
solutions. 

Invariably the context for a crystal structure

Or

The context a crystal structure has to fit into!



Datastores, ICAT & CSMD 

The Core Scientific Metadata model forms the information model 
for ICAT & is designed to describe facilities-based experiments
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CSMD as a Starting Point

• Doesn’t cover all, but…

• Forms the basis for extensions:

- To derived data

- To laboratory based science

- To secondary analysis data

- To preservation information

- To publication data
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Recording process

• Plan (Prospective 
provenance)
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• Enactment (Retrospective 
provenance)

• Realisation



oreChem Plan for eCrystals

• Machine-readable 
representation of methodology

• Describes requirements for 
software and data products 
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SIMS: 
Sample Information Management System

• A standard/format for crystallographic sample and 
experiment data management and archival 

• Supported by CrystalClear and NCS Portal, providing 
interaction between facility, instruments and CIF, ImgCIF etc
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A semantic framework for chemistry

• Describes and relates different types of process information
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elnItemManifest

• Layered metadata model for description, export & packaging

• This is the first (information) layer – leads into knowledge

• Published through Dial-a-Molecule 
athttp://wp.me/p2JoQ6-xF & in J. ChemInf 2013, 5:52 
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Standards for reactions: S88
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• Group arising from Dial-a-Molecule consisting of Mettler Toledo, 
Pfizer, GlaxoSmithKline, AstraZeneca, Johnson & Johnson, 
Southampton University, NextMove, Royal Society of Chemistry 
looking to:

– Provide guidance for S88 implementations for synthetic organic 
chemistry reaction procedures

– Provide example set

– Agree on controlled vocabularies for elements

– Generate a schema

– IUPAC uptake?



Standards for reactions: S88
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• Group arising from Dial-a-Molecule consisting of Mettler
Toledo, Pfizer, GlaxoSmithKline, AstraZeneca, Johnson 
& Johnson, Southampton University, NextMove, Royal 
Society of Chemistry looking to:

– Provide guidance for S88 implementations for synthetic 
organic chemistry reaction procedures

– Provide example set

– Agree on controlled vocabularies for elements

– Generate a schema

– IUPAC uptake?
16 (0.101 g, 0.132 mmol) and Cu(OTf)2 (0.006 g, 0.01 mmol) were added to a round-bottom flask under a N2 atmosphere. 

In a separate vial, 2 (0.155 g, 0.753 mmol) was dissolved in C2H4Cl2 (1.3 mL) and transferred to the reaction flask. 

CF3CO2H (0.030 mL, 3 equiv) was added to the reaction mixture, which was refluxed at 100 °C for 1 h. The reaction 

mixture was washed with saturated NaHCO3 (15 mL) and extracted with C2H4Cl2 (3 x 5 mL). The organic fractions were 

collected, dried (MgSO4), and filtered to give a dark red solution. The solvent was removed, and the product was purified by 

column chromatography (SiO2, 30:70 CH2Cl2 : hexane) to yield 17 as a pale yellow powder (0.096 g, 68% yield).



Allotrope Foundation

• Standards for analytical process in (pharma) industry
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Allotrope Foundation
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Allotrope Foundation
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CREAM:
Collaboration for Research 
Enhancement using Active Metadata

• How to collect and use 
metadata actively to 
capture tacit information

• Active metadata: assemblage of 
metadata and annotations used 
actively within the process that 
generates it (capable of being 
reused by another process). 

• Central Facilities; Chemistry; 
Geosciences; Art; Music… 

• Uptake: CODATA; Research 
Data Alliance 37

https://blog.soton.ac.uk/cream/
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Research Data Alliance

• Chemistry data interest group 

• Joint RDA/IUPAC Charter drafted

– Characterise chemical data types

– Leverage to establish standards

– Examine workflows in disciplines interacting with 
chemistry

– Cultivate a sharing culture

• Inaugral meeting: Paris Sept 23rd September 2015 (hosted 
by Ian Bruno, Richard Kidd and Dave Martinsen)
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