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I’he CombeChem Project

" Collect data with regard o how: it could
eventually be used

= Make sure the metadatai isiof highi quality
= Record properly at source in Digitial Form

= The Chemistry Lab

= People & Machines working fogether
" End' to End'linking of data and information
= Publication@Source

= But then.... Wihorneedsi provenance?”
Bushi, Blair TThe JIG; Mio), CIA & Hutton
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Chemical Grids

= Start in the laboratory — pervasive physical
grd (Smart Tea)

= Computationall chemistry: very: significant
source — /n silico grid (Chem My liea)

= Used by chemists sor must be simple o
SUpPort & malntain = simple; stable,
Secure, & autonomic
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What are the people up to?

We can capture the environment
put need te capiure the processes

VYWihpris deingiwhat, Whererare
ey doeing It, andwhat Is the
envirenmeniike?

16 Feb 2006 Jeremy G. Frey Smart Lab: Laboratory: Informatics
University of Southampton Exchange




Like cash machine ChsH HAHIES 8 ACKHE THE LD
electronic notebooks
have taken many forms
- we want one that
adapts to context,
simple to use in the lab
whilst doing actual

bench chemistry but
linked To more
resources at the desk -
the pervasive lab book
grid
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ChemLab Techniques | Chem 3/5 | Chem 6

ROl 7R 2 How to Keep a Notebook

RLlllCIE  One of the most useful skills you will acquire in the
laboratory is the proper use of a laboratory notebook.
Notebooks, or other formally kept records, are an essential
tool in many careers, ranging from that of the research
scientist to that of the practicing physician. The effort invested)
in developing good habits of notebook use will be amply
repaid for students who pursue a future in the basic or applied
sciences. Experience has indicated that skillful notebook use
S iV ielin T Nele]NN Il is developed by most students only through continued special
effort--it does not come naturally. Some of the main principles

Safety of sound notebook use are outlined helg
General Rules

Safety Equipment
Safety Hazards . i
sy Procedures primary record of laboratory observations. Therefore, your

Permanent, notebook will be a bound journal with pages that should b

General Information
Instruments & Techniques
Chemistry 3/5 Experiments
Chemistry 6 Experiments

documented ered in advance and never torn out. A notehoe be
) supplied to you before thie firstiaboratory period. Write your
and pri mary :“f;""“ name, the name of your TA, and your lab section on the
record of S cover of your notebook. All notebook entries must be in ink
Uncertainty and clearly dated. No entry is ever erased or obliterated by

laboratory
observations ChemLab Home

pen or "white out”. Changes are made by drawing a single
line through an entry in such a way that it can still be read and}
placing the new entry nearby. If it is a primary datum that is
changed, a brief explanation of the change should be entered
(e.g. "balance drifted" or "reading error”). No explanation is
necessary if a calculation or discussion is changed; the section)
16 Feb 2006 to be deleted is simply removed by drawing a neat "x"
through it.




necessary if a calculation or discussion is changed; the section
to be deleted is simply removed by drawing a neat "x"
through it.

In view of the fact that a notebook is a primary record, data
arc not coplcd into it from othcr sources (such as thlS manual
or a lab pa noteboe pXperimen out
eles acknowlcdgmcnt of thc source. Obscrvauons are never
collected on note pads, filter , or other temporary paper
for Tamee :—_,-mium‘-':—.

scrap of paper” technique, your improperly recorded data

onfiscated by your TA or instructor at any time. It |

important to develop a standard appr®acii 1o using a notebook
routinely as the primary receptacle of observations.

Each week at the beginning of lab lecture, you will tumn in
your prelab problems from the manual for grading. Zga
problems not turned in at the beginning of lab lecturSeSssge

ChemlLab

The Chemistry 3/5 & 6

General Information

- h

Observations are never

collected on note pads,
filter paper or other

temporary paper for
later transfer into a
notebook

/

Laboratories If yOU are Caught US|ng the
“scrap of paper” technique,
B rechniques your improperly recorded data

B e may be confiscated by your TA

Chemistry 6 Experiments

University off Southamp
DARTMOUTH COLLEGE




.-

T
critical data

. entry Aa




COSHH

leverage off things we already
have to do

COSI‘]I'I ASSESSNIFNT FORM Record Ne. \

SUBSTANCE | PHYSICAL | QUANTITY NATURE OF
NAME FORM HAZARD

Wedec liguad ) | Nena

tose Sl /SEN polle bt e apes owd S0
Cofbene 10863 |2 ley  [Huchul # sumlloned), tadce. iins
Malle liguad | 2wdnd | oucNontes Muamcds

NATURE OF PROCESS

hz;bufd &!Q}“h\}ﬂ‘/\\c\u‘\ ) CQQ-@\,\Q &{L\)A& \}% me\h\ml‘\m \N\ﬂ/\ chony /

b ondue o ‘“Néééc Sk

Is thete a less hazardaus subseance? N
It so. why not vse it

CONTROL MEASURES REQUIRED i/, - secific waoaute Peg e

(Local exhaust ventilation, personal protection, etc.}

j— L. ———————————
SEASHEEY ab: Laboratory Informatics
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Weigh-Station #1

11-Feb-2004 16:04:40

dj djbj3403

Experiment Details

Planned Actual

Fluorinated biphenyl 0.9000 g 0.9031 g
Br110CB
Potassium Carbonate

Enter

All measurements completed.

djbj3 Merck2 Potassium Carbonate Butanone
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Ingredient List Dissolve 4- Add K2CO3  Heat at reflux
Fluorinated biphenyl  0.9.g flgurlnatgd powder for 1.5 hours
Br110CB 159 biphenyl in

Potassium Carbonate 2.07 g butanone
Butanone 40 ml

Planned Actual

Fluorinated biphenyl
Br110CB
Potassium Carbonate e 2.0719 g

0.9031  grammes

Sample of 4-
flourinated
biphenyl

Butanone ({ ]

Measure Powder

Started reflux at 13.30. (Had to
change heater stirrer) Only reflux
for 45min, next step 14:15.

16/ Feb 2006




Ingredient List

Fluorinated biphenyl 0.9 g
Br110CB 1.59g
Potassium Carbonate 2.07 g
Butanone 40 ml

Dissolve 4-
flourinated

biphenyl in
butanone

Add K2CO3
powder

Heat at reflux Cool and add
for 1.5 hours Br110CB

Heat at
reflux until
completion

Cool and add
water (30ml)

Extract with Combine organics,
DCM dry over MgSO4 &
(3x40ml) filter

Filter

Remove
solvent in
vacuo

Remove

Fuse compound to silica &
column in ether/petrol

Column

Solvent
by Rotary
Evaporation

Chromatography
extraction

09031 grammes

Inorganics dissolve 2 ml
‘aye{;gr:lw ome text . . . .
. . Ether/
Petrol
\/ Weigh [ ] o \/ Rati
\7/ feasure atio
Sample of 4- Measure

flourinated . .
uri
biphenyl (J \ / Annotate J

DCM Mgs04
(D)) ) (5) 2)-(c))-() (D)) OOy - 3 &
Add Reflux Cool Add

Filter Remove
Sample of

(Buchner) SoRlvenl
sri1ocs (] by Rotary
A‘ \nnotate

ne dried via silica column and
sured into 100mI R8 flask.
ml extra solvent to wash ou|
container.
Annotate

+O0 00 00

Add Reflux Cecl

Oud

Column
Chromatography

Liquid- Dry
liquid
extractiol

A‘ \nnotate

e || Annotate
[ ) sample of / \

K2CO3
Powder

A weigh I\ . /\ "o
[ 1 L]

Started reflux at 13.30. (Had to
change heater stirer) Only reflux
for 45min, next step 14:15.

Butanone ({
Evaporation

Water ()
Measureff\

Measure

text
Organics are yellow text ~ \Washed MgSO4 with
solution =

20719 g

15918 9

[ 1 L
30 ml

Key Observation Types Future Questions

Process weight - grammes Whether to have many subclasses of processes or fewer with annotations

measure - ml, drops . .
Input 2 How to depict destructive processes

lannotate - text

Combechem

Literal 30 January 2004

gvh, hrm, gms

° How to depict taking lots of samples
temperature - K, C

(Observation

\What is the observation/process boundary? e.g. MRI scan




Molecule

@ Organic http://store methane. mol
Inorganic

Organometallic
N
o Reference

o

" Physical Property

Relative Molecular Mass
Melting Point

pas- 280 Chemical Name . Density

Solubility

— P . Patition Coefficient

Boiling Point
Vapour Pressure
has~empirical-formuly, CI12H2704 o

Refractive Index
has-SMILES Henry's Law Constant
CAOC=C)ece.. Dipole Moment

Diclectric Constant
Enthalpy of Fusion
Enthalpy of Solution
Enthalpy of Sublimation
Enthalpy of Sublimation
Free Energy of Sublimation
Entropy of Sublimation

1.12beta/C12H10 Structure
Spectrum

has—information Information

Information

MDL molfile ' e

cif http://store/methane.mol ). Experimental Error
Structured Data File Range

Standard Deviation
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Property in RDF

<c:OrganicMolecule rdf:about="file:///storage/ba8efc2ce0edada69d63b02d1b8630c6.rdf">

<c:has-inchi>1.12Beta/C12H13NO2/c1-2-15-8-9-5-6-11(14)12-10(9)4-3-7-13-12/h1H3,2H2,3-
7H,8H2,14H</c:has-inchi>

<c:has-cas>22049-19-0</c:has-cas>
<c:has-empirical-formula>C12H13NO2</c:has-empirical-formula>
<c:has-stereocentres>0</c:has-stereocentres>
<c:has-property>
<c:MeltingPoint>
<c:has-information>
<c:Information>
<c:has-value>150</c:has-value>
<c:has-uncertainty>
<c:Range>
<c:has-value>16</c:has-value>
</c:Range>
</c:has-uncertainty>
</c:Information>
</c:has-information>
</c:MeltingPoint>
</c:has-property>
</c:OrganicMolecule>

16/ Feb 2006 Jeremy G. Frey Smart Lab: Laboratory: Informatics
University off Southampton Exchange




Schema

<rdfs:Class rdf:about="&c;OrganicMolecule">
<rdfs:label>Organic Molecule</rdfs:label>
<rdfs:subClassOf rdf:resource="&c;Molecule" />
</rdfs:Class>

<rdfs:Class rdf:about="&c;PhysicalProperty">
<rdfs:label>Property</rdfs:label>
</rdfs:Class>

<rdfs:Class rdf:about="&c;PartitionCoefficient">
<rdfs:label>Paritition Coefficient</rdfs:label>
<rdfs:subClassOf rdf:resource="&c;PhysicalProperty" />

<rdfs:description>Ratio of substance dissolved in octan-1-ol and water
</rdfs:description>
</rdfs:Class>

This turns out to be a very flexible approach
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o has-property
48.29587
oo PRwsicaFroperty]

FCAS CINCH € NAME CJEMILER ¢ EMPIR |[Mﬁm ||
= has-information
49.29587

[f202-32-0

Searchthe OB |  CBnnad Exampls |

query number = [17]

* MOLECULE

= has-uncertainty

» has-unit
» has-so

= has-method
54 29587

= of-quality

C10H1TING2 » has-condition
o has-property
16.29587

1202-32-0

LA 3] 5] | |ME§M
16 =102 0[0]6) BT
University off Southampton

© Usbewredy 0! Souhiampton 2004
ACCESS RESTRICTED

Verzen = 04




Performance of Six Related Queries

T T
4e+06 6e+06

Total Triples
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Adapt SHG lab

= Capture information from
places you would not want to
put your eyes
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= [ SHG Lab Environment recall tool Mon 24 [an 2003 00; 00: 00-5un 00 Feb 2009 00:00:00 -
Fle Edt View ﬁo aodu'nm Iou!s belp

e Student turned off a/c

@rirefox rielp Erirelox Suppat BPUgGHnrAD
SHG Lab environment recall tool
Mon 24 Jan 2005 00:00:00-Sun 06 Feb 2005 00:00:00

= SHG Lab Ernvironment recall tool Thu 01 jul 2008 0000 00-Thu Jul 2009 00;00; 00 «~ Mt
Ele Eot MWow (o Bookmans Iook Heip

@-p-& 9 J:V i hetp fismmartian, smartisb Jacalismartisbylateacal

Temperature Data

—\l‘_/f @ Firefoe riip s Frofox Suppert BIPLG FAG
! SHG Lab environment recall/lool
Ww lxwtﬂ& TP ) r
T_" Thu 01 Jul 2004 00:00:00-Thu 08 Julf2004 00:00:00
LI

)
[

Temperature Data
wan a3 /oA s i ®es Mg 100 s an ot iy

0 ﬁHlﬁm fi—)
= T

{15
i L
9T 9:47 T 9:00 T 1259 bk oy
m Winng Bax

Other Sensors

% .
=0
06,
2%
el
13

I
.
LI L

| .

;;533 JEER

0106 17343 a7 3 /% 3 /3 £7% A 1035 G A3 S Other Sensors

KEY: PIR 1 FIR2Z FIR3 Intarlock (High =~ DizalNgd Door -> 27:1057

Chanoo Creanbe Timaotoslon
Lone

e 9w 2 Wl iw o 129

KEY: PIR 1 PIRZ PIRZ Intarack (High = Disabled)

Air Conditioning failed ST
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Get the view of the lab where and when you want
in the way you want it - how to support this

Data Source Data Source

-

Service BI’Oka

[ Translator MCS sage

16/ Feb 2006 Jeremy G. Frey Smart Lab: Laboratory: Informatics
University off Southampton Exchange




2 BBC NEWS | Science/Nature | Chemists escape labs via mobiles - Microsoft Internet Explorer

File Edit View Favorites Tooks Hebp

Gaack - ‘\) \ﬂ @ (h 2 BBC NEWS | Science/Nature | Chemists escape labs via mobiles - Microsoft Internet Explorer
File Edit View Favorites Tools Help

@Back - -\) @ @ {b pSearch *Favorites @ B' »\} LZ’__I ' D ﬁ ‘3

i Address Ié‘] http://news.bbc.co.ukf1/hifsciftech/4233757 . .stm
ERPETTeric nr more aecdi

Address | €] hetp: {fnews.bbe. co.ukf1 fhijscit

bbc.co.uk

Last Updated: Fr PDAs everywhere

News Front Page
World B8 E-mail this t

Uk Chemists|
England

Members of Dr Frey's non-linear laser spectroscopy research
group, working as part of the Combechem project, have been
successfully trying out the system at conferences - and in

Northern Ireland BY Jo Twist

Scotland
Wales
Business
Politics
Health
Education

BBC News scien

A blend of m
and award-w
is letting scie
escape the l¢

the university bar.

The next step is to evolve the system so that at a push of a
button on a mobile, scientists will be able to remotely change
the conditions in the lab, like turning down the temperature.

Science/Nature|
Technology 1he software,

"middleware",
computer syst
Have Your Say Other securely

Magazine INstantaneous|

It could also realise the promise of controlling home
environments from phones easily and seamlessly.
Entertainment

But there are many other
potential applications for the
monitoring jobs done by the
power industries, healthcare
professions and other labs.

In Pictures
week at a Glance AS partofan

Country Profiles Project in the
In Depth used to let So

University che| IBM won the Royal scademy of

moodes. | Engineering's MacRobert prize

sron‘r mobiles. which rewards technological =

=

e and engineering innavation for Chemists enjoy a drlnk at the bar

cl ) Sensors in the the program in June last year. while keeping and eye on the lab

BECENEEESY changes in th

the system cg

Programmes

Used by top global banks, the WebSphere MQ family is a
decade old.

"It replaces tH
&) htp:jfrews.bbe.co.ukf1 fhifhelp/3681938.stm
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