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Chemists escape labs via mobiles

By Jo Twist
BBC News science and technology reperter

B3 E-mall this to a friend

A blend of mobile technologyjs
and award-winning software|
is letting scientists finally
escape the lab.

The software, called
"middleware", lets different
computer systems talk to each
other securely and
instantaneously.

As part of a national e-Science
project in the UK, it is being
used to let Southampton
University chemists monitor
experiment conditions from
mobiles.

Sensors in the lab pick up any
changes in the environment so

The system Is not smart enough to
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the system can alert chemists,
wherever they are.

actually buy a round yet
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Laboratory notebooks in the digital era: the role

itethis: Chem. Soc. Rev, 2013
a2,8157

other sciences

of ELNs in record keeping for chemistry and

Colin L. Bird, Cerys Willoughby and Jeremy G. Frey*

Egyptian evidence of scintific records dates back almost 50 centuries, In more recent times da Vinci
and Faraday provide role models for scrupulous recording of ideas, observations, and conclusions, Their
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medium was paper, but despite the quality of their notebooks, we cannot turn the clock back. Our
primary purpose s to review the influences of the digital era on scientifc record keeping. We examine

the foundations of the emerging opportunities for preserving and curating electronic records focussing

wwwrscorglesr

Introduction

‘The origin of science itself is a subject for philosophical discus-
sion; so dating the first recording of a scientific endeavour
must almost inevitably also be a matter for speculation. How-
ever, we do know of an instance of recorded occupational
medicine that has been attributed to the Egyptian architeet,

on electronic laboratory notebooks (ELNS), with an emphasi on their characteristics and usabilty.

physician, and statesman Imhotep (27th century BCE), based
on a study of the Edwin Smith papyrus

The History of Science article in Wikipedia covers the
development of science and scientific methodology from the
ancient civilisations through to the modern era, and includes
several examples of the recording of information in a manner
that we could regard as scientific. Observations were repre-
sented numerically as well as in narrative form, for example
the recording of information in :

Chemisy, i
Highfed, Southampton, S017 18], UK. £ mall: g frey@soton.ac uk

Having obtained his BSc and PhD
in Chemistry at the University of
Southampton, Colin Bird joined
IBM UK Laboratories. After con-
tributing to IBM's electrochromic
display technology, he transferred
to the IBM UK Scientific Centre to
develop advanced image and
visualisation  applications.  His
work on content-based image
retrieval led to @ oneyear
secondment in 1999 back to the
University of Southampton. On
returning to IBM, he was imolved
in various aspects of information management, specialising in
classifcation and metadata, and became an information architect.
When he left TBM, he resumed his collaboration with Professor Jeremy
Frey on e-Research projects, which began in 2000 as an industrial
partrer for the CombeChem project.

Colin L. Bird

There is also historical evidence of the reuse and repurposing of

Cerys Willoughby obtained her
Sc in Geology from the
University of Wales, Aberystuyth
and her MSc in Environmental
Sciences from  University of
Wales, Swansea. After spending
some time teaching teenagers
and adults, she joined IBM UK
Laboratories as @ software
engineer. Working in a variety of
roles in the company she
specialised in usability and
information architecture.  She
began collaborating with Professor
Jeremy Frey in 2007 as a guest lecturer on usability and accessibiliy
Jor an e-Research course and is currently undertaking a part time PHD
at the University of Southampton.
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DATA
URATION

‘ensed under a Creative Commons Attribution 3.0 Unported Licenee.

Chemistry Is no exception, and given the significance of chemical data to many other

disciplines, we assert that curation should be a fundamental aspect of the research

practice in the chemical sclences. In this articke we Investigate the extent to which

This journal is © The Royal Society of Chemistry 2013
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chemists do actually respect the importance of curation in thelr day-40-day activities
In the laboratory or, nowadays, frequently at the comgputer.
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Experiences with a researcher-centric ELNt

Katrina A. Badiola,” Colin Bird,” William S. Brocklesby, John Casson,®

Richard T. Chapman,® Simon J. Coles,” James R. Cronshaw,® Adam Fisher,”
Jeremy G. Frey,*® Danmar Gloria," Martin C. Grossel,” D. Brynn Hibbert,"

Nicola Knight,” Lucy K. Mapp,® Luke Marazzi,® Brian Matthews,” Andy Milsted,”"
Russell S. Minns, Kar T. Mueller, Kelly Murphy, Tim Parkinson,” Rosanne Quinnel.®
John S. Robinson,” Murray N. Robertson,” Michael Robins,” Emma Springate,®
Graham Tizzard,” Matthew H. Todd,” Alice E. Willamson,? Cerys Willoughby,”

Erica Yang® and Paul M. Ylioja®

Electronic Laboratory Notebooks (ELNs) are progressively replacing traditional paper books in both
commercial research establishments and academic institutions. University researchers require specific
features from ELNs, given the need to promote cross-institutional collaborative working, to enable the
sharing of procedures and resuits, and to faciltate publication. The LabTrove ELN, which we use as our
exemplar, was designed to be researcher-centric (ie. not only aimed at the individual researcher's basic
needs rather than to a specific institutional or subject or disciplinary agenda, but also able to be tailored
because itis open source). LabTrove is being used in a heterogeneous set of acadernic laboratories, for a
range of purposes, including analytical chemistry, X-ray studies, drug discovery and a biomaterials
project. Researchers use the ELN for recording experiments, presenving data collected, and for project
coordination. This perspective article describes the experiences of those researchers from several
viewpoints, demonstrating how a web-based open source electronic notebook can meet the diverse

wonwrsc orglchemicalscience: needs of academic researchers.

1 Introduction

Electronic Laboratory Notebooks (ELNs) are progressively
replacing traditional paper books for keeping the experimental
record,! especially in commercial research establishments.
Important drivers for this change are the need to comply with
regulatory requirements and the desire to protect and expand
intellectual property (IP); structured notebook systems should
provide the necessary audit trails.* ELN offer considerably
more to researchers and to rescarch groups than do systems
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that offer only content management and sharing facilities. ELNs
unite the objects that comprise the record of research and
preserve the provenance of each object and its contribution to
the overall narrative.

‘The 2013 review of laboratory notebooks in the digital era (by
three of the authors)' not only explores the history and the
expanding use of electronic laboratory notebooks but also
presents the results of a comprehensive survey of the literature
relating to ELNs. It is clear from the survey and from consid-
erations of the scientific applications for which ELNs have been
deployed that digital notebooks come in a range of embodi-
ments. The distinction between commercial and academic
institutions is but one aspect; in many cases the designers of
ELNs have adapted both the input and output to match the
specific applications for which the ELNs are used. Most ELNs,
especially the major commercial offerings, are proprietary.
There is, however, increasing interest in open source imple-
mentations, as they enable individual laboratories or ins

tions to tailor the operation and the data preservation to suit
their particular needs. The review also examines the social and
technical issues that combine to influence moves from paper to
digital notebooks.

‘There are many concerns in the academic environment with
the adoption of digital notebaoks. The obvious issues of cost are
significant but more fundamental are the concerns with the
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| If only | knew exactly how
she did this experiments

| wish | had
recorded things at
the start the way |
do now.....
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| know all this supplementary
information could be useful but will
people really remember the format? Is
it worth all the hassle?

| wish | could get the
numbers from this
graph - the pdf is not
much use.
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Transformation of plasmid JRH4712/66 into
BW25141 by electroporation

11th December 2006 @ 14:31

Transformations were set up according to the following protocol:

LB Ampicillin arabinose plates and SOC medium were warmed to 37 “C briefly
before the arabinose plates were spread with X-glu (80 pL, 1:1 X-glu and LB)
and allowed to continue warming.

BW25141 cells, plasmid JRH4712/66, p042, and electroporator cuvettes
were cooled on ice. Items were added to the cuvettes as follows

|- 1 |+ve ctrl|-ve ctrl
BW25141 40 uL|{40 uL |40 pL
plasmid 4712/66|4 uL |0 puL 0 uL
p042 0 uL |4 uL 0 uL

Cuvettes were electroporated at 1.75 kV, immediately had SOC medium (350
ul) added and the transformant transferred to eppendorf. The transformants
were incubated at 37 °C for one hour with shaking. The transformants were
diluted 1 in 20 with LB and 100 pL added to LB amp arabinose plates and
incubated at 37 °C overnight.

Data

Archives
January 2007 (24)
December 2006 (11)
November 2006 (5)

Sections

beta-galactosidase preparation and
assays (18)

Beta-glucuronidase (18)

Data (Formatting) (1)

Software discussions (2)

Starting materials and reagents (1)

Lab Book Ref
JRH4712-63 (1)
JRH4712-64 (2)
JRH4712-66 (1)

Archives

Jenuary 2007 (24

Test digestions to check the activity of two
batches of EcoRI and Ncol

2204 January 2007 @

Decomber 2

November 2006 (5)

Sections

Seta-gelactondase preparation and

Lab Book Ref: jrh4712-89
Sample Parent: jrh4712-80_blue
Sample Parent2: jrha712-80_white

sssays (18

Jennifer Hale | Beta-glucuronidase | Comments (3)

Digestions were set up as follows: e L
- 1 |12 3 4 IS |6 7 (8 |9 |10 11 Outa (Formatting) (1)
Software dacussons (2)

;quno 8uLl- |- 8 |- |- - |BuL)- |- - Starting materials and reagents (1
4712/80 Lab Book Ref
lwhite 8 uL 8 uL 8 WL MH4712-63 (1)
D042 - |- fswt |- |- JswL [swtf- |- [swL [swL RHAT12-64 (2)
[ water 7.5 [7.5 10,5 |75 [7.5 [10.5 |10 |75 [7.5 [10.5 |10 e

pL ot fut et et fub fut el et ful el ::;:; :j:
EcRibuffer2 w2 w2 pt |- - |- Tt uifz uif2 wt [2 ut ¥h4712.78 (1
NEB buffer, Fh4712.80 (1
4 s ZuLizpLl |- - - - B FhA7I2-01 (1
BSA 2uL|2 pLf2 ul |2 pL|2 pi|2 pL |2 pL|2 pL|2 pL|2 uL |2 L yha712-83 (1

Fh4712-02 (1

ecria |93 195 195 |- |- |- [P f F O Yha712.84 1

I I 53 53 O 0.5 et

B . N A . N S| N . . 471288 (1
Ned uL  |ul el ulL ul ¥h4712.89 (1

0.5 [0.5 [0.5 [0.5 47286 1

EceRl (b) Ml Y M han

472

EcoRl (a) assay date 2/05 Product
EccRl (b) assay date 7/05 FhATI2.74 (1
FhAT12-76 (1

Digestions were incubated in a waterbath at 37 “C for 3 hours. Fh4712-76a (1)
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MS Spectrum of (3E)-3-(4-Chlorobenzylidene)-1,3-dihydro-

2H-indol-2-one

6th May 2012 @ 16:40

Spectroscopic Method: MS-ESI

Substituent: Chloro

MS Spectrum of (3E)-3-(4-Chlorobenzylidene)- 1 3-dihydro-2H-indol-2-one:

l Substituent

I ’ Nitro

&

| Spectroscopic

3 'DSC

B

)-3-(4-Chiorobenzylidene)-1,3-dihydro-2H-indol-2-one has been
ray ionization (EST). The peak at m/e =256.2 confirms the molecular
molecular lon gains a proton,

of (3E)-3-(4-Chlorobenzylidene)-1,3-dihydro-2H-indol-2-one:

ecular

molecules or|
lons

Inference

(M+H)* H(1)

Molecular ion gains a proton, 37Cl|
Isotope present.

(M+He)* He(4)

(Compound gains hellum atom

(M+MeOH)* MeOH(32)

Molecular ion gains methanol, 3¢
isotope present.

(M+H04NH3)*
Hy0(18), NH3(17)

Molecular lon gains water and
ammonia molecules

(M+CO;)* COp(44)

[Compound gains carbon (IV) oxide
le.
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Here are main steps.

1. Oil pump - adapter - pressure gauge. After 7 min pressure 5.0e-4 mbar

2.  Oil pump - metal tube (about 2 meters) - adaptor - pressure gauge. After 30 min pressure
5.8e-4 mbar

3.  Oil pump - trap (no alumina) - metal tube (~: setup
pressure 5.0e-4 mbar

4. 0Oil pump - trap (no alumina) - metal tube (~2 m ) >

- adaptor - pressure gauge. After 15 min pressure 7.Ra=

5. Oil pump - trap (no alumina) - metal tube (~2 -

gauge, -gate valve with adaptor and pressure gauge)

6. | have changed alumina and placed it back intg

added. After 1 h pressure 1.2e-3 mbar .

Configuration as previously, just with alumina in the

7. Then Ed moved the oil pump into the lab so we ¢{

Here is the part which we were connecting with the
better understanding.
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£ Download as:
oil pump - trap (alumina) - metal tube (~2 m) - 4-wa N (W) JPG
- 1 closed \ \
- pressure gauge L Powered by LabTrove 2.4 © University of Southampton
- gate valve - adapter - small turbo pump - EUV cha X \
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Far field single atom spectra

6th September 2016 @ 07:42

Just a footnote about what Dell has been doing in his MSc project. Ages ago we did this with the
wrong transforms, and I've been meaning to do it again ever since the Artemis run where we got
data from Ne which had nice detailed spectra - .......

Links to relevant posts are here:
A few key things from the Artemis run

far-field quantum path interference for a single 1-D atom - Oct 2009!

We're using 7fs pulses with inintensity 3el4 at peak here, 800nm. Spot size is SOum. Fixed CEP,
too. Predicted cutoff is 75 eV-ish.

Bi-directionadl

linking can il
extended to inar g
a group of

Troves

this is the linear plot, for comparison with the Artemis stuff - you can see that we see clear
harmonics up to about 45 eV, not 75.
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However, in the real SHG data, if you look at (e) and (f) it's clear that the SHG phase (f) is varying

very fast compared to the line
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WSB Matlab Autoblog

Matlab stuff produced by Bill's machine, sometimes with his help.

fe transmission.m
8th November 2016 @ 10:09

matiab code:
$Fe_transmission.m

$looking at using Iron to get differential absorption.

constants;
lambda0 = B00e-9;
q = 31:2:41;

lambda = lambdal ./q;
stuff = "fe';

$stuff = 'ca’;

$stuff = 'k’

[eV, k, alpha] = get_index2(stuff);
l=h=*c ./ (eV * e);

t = 0.5e-8; % film thickness

trans = exp(-alpha * t);

phi = k * t; $note routine returns k not delta
figure(10)

fyyaxis left

plot(l*le9,trans)

xlabel( 'wavelength /nm')
ylabel('trnsmission');

yyaxis right

plot(l*1le9,phi)

ylabel('phase shift');

title(sprintf('%s film, %g nm thick, harmonics 31-41 of %g nm', stuff, t*le9, lam

xlim([15 35])
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Anti-Microbial Resistance Network

Notebook for AMR projects
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Experiment Name: Tpp_Methyl_ester_Hydrolysis Preparation Of P-tert But!
Experiment Code:FDH/5405/E7P26 e el
Date of Experiment:27/11/08 Calix (2)

Preperation Of Mono Para Methyl

. 2 < Ester Meta Tetra Phenyl
solid formed...disolved in DCM/MeOH + water and evaporated to near dryness Porphyrin (10)

® reaction mixture added to 100ml| of DCM

.

* re desolved in 200mI choroform+20ml meOH, sonicated most desolved. Removal Of A Protecting Group

* 3oml water added mysells leeding to sold problems and poor seperation seen. To Give [(hydroxyethoxy)ethyl
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RESEARCH ARTICLE Open Access

Effects of using structured templates @
for recalling chemistry experiments

Cerys Willoughby' ®, Thomas A. Logothetis and Jeremy G. Frey

Abstract

Background: The way that we recall information is dependent upen both the knowledge in our memories and the
conditions under which we recall the information. Electronic Laboratery Notebooks can provide a structured inter-
face for the capture of experiment records through the use of forms and templates. These templates can be useful

by providing cues to help researchers 1o remember te record particular aspects of their experiment, but they may
also constrain the information that is recorded by encouraging them te record only what is asked for, Itis therefore
unknewn whether using structured templates for capturing experiment records will have positive or negative effects
on the quality and usefulness of the records for assessment and future use. In this paper we repert on the results of a
set of studies investigating the effects of different template designs on the recording of experiments by undergracu-
ate students and acacemic researchers.

Results: The results indicate that using structured templates to write up experiments does make a significant differ-
ence to the informaticn that is recalled and recorded. These differences have beoth positive and negative effects, with
templates prompting the capture of specific information that is otherwise forgotten, but also apparently losing some
of the personal elements ¢f the experiment experience such as observaticns and explanations, Other unexpected
effects were seen with templates that can change the information that is captured, but also interfere with the way an
experiment is conducted.

Conclusions: Our results showed that using structured templates can improve the completeness of the experiment
context information captured but can alsc cause a loss of perscnal elements of the experiment experience when
compared with allowing the researcher to structure their cwn record, The results suggest that interfaces for recerding
informaticn about chemistry experiments, whether paper-based questicnnaires or templates in Electronic Laboratory
Notebooks, can be an effective way 10 improve the quality of experiment write-ups, but that care needs to be taken
to ensure that the correct cues are provided.

Keywords: Templates, Experiments, Experiment record, Context, ELN, User experience, Study
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Milsted AJ, Hale JR, Frey JG, Neylon C (2013) LabTrove: A Lightweight, Web Based, Laboratory “Blog” as a Routg towards
a Marked Up Record of Work in a Bioscience Research Laboratory. PLoS ONE 8(7): €67460.
doi:10.1371/journal.pone.0067460
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- KAB17-1 (N-benzoyl PZQ analogue). Peptide Acetal KABG-1: 373.1 mg (0.936 mmol), toluene:
- 37 mL, TIOM: 4.14 uL (0.047 mmol, 5 molX).

— KAB13-2 (PZQ). Peptide Acetal KABS-2: 394.2 mg (0.974 mmol), toluene: 39 mL, TIOH. 4.32 uL
(0.049 mmol, § motX).
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Comparison with
traditional paper
notebooks

Electronic
Laboratory
Notebooks
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Sharing
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Curating

Higher Quality Record

Natural linking to data
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Easier Collaboration
Improved planning
Improved discussions
Efficiency gain in
production of
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Middleware: The SRF LabBroker
Software:

Get the data into the Trove before the
users even look

e Without middleware * With middleware
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Liquid interface experiments

Second harmonic generation is a2 nonlinear optical process, in which photons
interacting with a nonlinear material are effectively "combined" to form new
photons with twice the energy, and therefore twice the frequency and half the
wavelength of the initial photons. It is a special case of Sum frequency generation.

This technique has been used to study the interface between two mediums, in this
work the liquid/air interface. A number of organic compounds have been
investigate, determining the surface orientation of the molecoles and the Gibbs free
energy of adsorption at the interface.
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Download as PNG (Right click => Save Link As...)

Experiment 719
Run 16722

Run parameters
[expand]

Results - Graph

Fun 16722

Download as PNG (Right click => Save Link As...)




FUTURE




ar

More

ea
@

%)
>
O
o

L
S
v
n

>

Semantic Rigour

Frey & Bird







Ontology

cc: Rich Anderson - https://www.flickr.com/photos/99105016@N00




Research to Product

cc: quinn.anya - https://www.flickr.com/photos/53326337@N00




We must speed up the knowledge discovery process
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© The New Yorker collection

All I am saying is that now is the fime to

develop the technology to deflect an
asferoid




Trust me Mort - no electronic communications
superhighway, no matter how vast and sophisticated,
will ever replace the art of the schmooze
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