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A Message from the President

Dear Fellows, Members, Graduates and Associates,

| trust you have all had a pleasant summer break. As we start a new academic year, | hope you find somg
interesting reading in this, th& 4sue of oudournal to appean 2016. With this issue, our hawdorking
editor has reached the target he set at the beginning of the year, so warm congratulations are in order!

| t seems al |l roads |l ed to Cork this summer. The
hostel by UCC at the end of June and was a great sudaéss.//www.ucc.ie/en/chemistry/chemistry
colloquium2016/

Now in its 68" year, this is the longestinning event with which TéInstitute of Chemistry of Ireland has

been associated and we were happy to be in a position to provide sponsorship in support of it again this y
The Keynote |l ecture on atmospheric chemistry an
given by Professor John Sodeau. Since 1998, he has been based at UCC, where he set up the Centre fo
Research into Atmospheric Chemistry (CRAC Lab). The Professor answers some questions on Climate
Changeon Page 49f this issue.

University College Cork waalso the venue for a major International Symposium on Chromatography,
which has just takeplace.http://www.isc2016.ieCongratulation to Professor Jeremy Glennon of UCC and
Professor Apyll Stalcup of DCU for bringig this important symposium to Ireland.

As mentioned in the Editorial, The Institute of Chemistry of Ireland is sending a delegation to Seville this
month, to make a bid to host the 8th EuCheMS Congress in the Convention Centre, Dublin, in 2020. The
delegaion consists of Pat Hobbs, Professor Thorfinnur Gunnlaugsson of TCD and Noel Mitchell of Keynot:
Professional Conference Organisers. It is a beankeavouand | wish them well.

Last year saw the inauguration of a new Industrial Award, which was wbihgl Coveney of TopChem
Pharmaceuticals and sponsored by Henkel Ireland.

We are delighted that Henkel has agreed to sponsor the award again this year.

We are accepting nominations at present and the closing date is Septefhiser B§ou would like to
make a nomination, please note full details ar®age 5.

As happened last year, we plan to hold an awards event in November, which will include the Industrial
Chemistry Award, along with one of the Eva Philbin Public Lectures. Members will be ndtifiednail,

of the date & venue as well as the names of the award winners. The details will also be posted on our
website, which you are encouraged to visit regularly, in order to keep up to date with our events:
www.instituteofchemistry.org

| hope to see many of you at the 2016 Institute of Chemistry Awards!

Margaret Franklin, FICI, President September 2016.
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Edi tori al

This fillssdgthe i4n 2016 wdti cdt itshe hleedgiammieng lof t he
anot her |l ssue in December.

The I nstitute has been invited to this year os E
EuCheMS Congress 2020 inDublive ar e bi didvodt @ r a g 8lermet RoméEnm, The
Netherlands, Portugal & Polan@ur Local Or gani sProfegsorChorfmmirt t ee Ch e

Gunnlaugsson, Trinity Colleggl ong wit h mysel f will p?Deseloteli n
Mitchell of Keyportte TUsE Ot hieud@heersM S t r yi sCogmgorweisnsg i n
i mporsaneagth and popularity and I urge chemist
advertisement in this |Issue.

Last October | SpanbMuirsheartaighitilaerdt iicQ hee nbiysompleynentaryd L a
sciences. Part 106. In July we receivedfoa reques

permission to publish this article in their journal CACNews{(://www.cacnes.org. Sean agreed to
publication in September but decided to rewrite the paper, extend it and include references. In the original
paper Professor Duncan Thornburn Bumsose evidence helped in the release of the Maguire seasn,
rather casually desibed and this oversigls corrected in this new version. As a result Part 2 dealing with
the chemistry and interpretation of the TLC tests is delayed but | hope to have it for Issue 5 in December.

The Bst Issue had a paper on crystallisation and cemghting that | have a paper on particle size
measurementouirtesy of Mettler Toledo by a former UCBhD graduate.

The winning paper romthe CI School s Chemi stry iINewsuRIltillsgee Vi k
to publish t he yearanfuine gearsoahis ts ayedtoppontueity forchemistry teachers
to encouragstudents to demonstrate their chemistry writing skills.

We al so c ar rBurachemgreland Analydical Medsileement Competitionwith an in depth
review by the judgesand photos of winners and participants.

We have a copy #erbfessonJohn 8ddeau, W@k cimaie charge and global warming.

The closing d20d6Séprembmeni n2® i ons for our ldndus
please make sure to nominate a deserving chemis

page.

Foll owing the success | ast ye &ationalSustaimabilitySunamita i n a
2016will be held atCity West hoteon October 14 and entry is free. You do need to registeee
advertisement in this Issue.

Just as we go to press there is the good news that the US and China have agreed to ratify the Paris Clime
Change deal. A reporbartes the Guardian is inclled.

You can send these to The Editor at:
mailto:info@instituteofchemistry.org

Patrick HobbsMSc, FICI, CChem, CSci, MRSC.

Editor ICN,

Immediate Past President.
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o y Excellence is our Passion
Instititid Ceimice na hEireann
Institute of Chemistry of Ireland

The Institute of Chemistry of Ireland
Industrial Chemistry Award 2016
Sponsored by Henkel Ireland Ltd

This award has been instituted to recognise the achievement of an individual
chemist,or team of chemists, for making a significant contribution to the chemical or
pharmacetical industry in Ireland

1) Eligibility (Membership): FICI, MICI (applicant who is not a member can apply for membership

at same time, but membership process including entry fee and payment for first year must be
completed by closing date for award).
2) Eligibility (Industry Award):

a) Employees, a group or principals of tleemical, pharmaceutical industry, and related
sectors on the island of Ireland, involving work substantially chemical in nature

(consideration will be given to seémployed and service gec entries)that can
clearly show support of industrial chemistry functions.

b) A Group or Team may be nominated provided at least one member of which is a Member or
Fellow of the Institute or whose company/employer/organisation is a member of the lastitute
who has played a principal role in the team. This Chemist will be nominated by the team to
accept the award on behalf of the group.

c) Current members of Council are not eligible.

d) For former Council members to be eligible, a period of 3 years mustdiapsed since the end

of their term on Council.
e) Employees of Henkel Ireland and its subsidiaries are not eligible (while Henkel Ireland is

sponsor).
3) Application must include:

a) 2page general CV. Candidates may-selminate or be nominatl by their company or
organisation.

b) List of publications (3 most significant to be at theitepones the applicant considers best
supports their case for award or list of up to 5 significant contributions of the applicant(s) to
his/her/their indstry based in Ireland accompanied by confirmatory evidence. Such evidence might
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include technical documents, patents, journal articles, contribution to formulation of industrial
standards etc.

c) Brief summary of research/investigational work/developmevadek and its particular value.€.
why applicant considers themselves worthy of award).

d) Brief summary (400 words) of article for ICN should applicant be successful (for consideration,
inter alia, by editor of ICN).

e) Names of 2 refereesgpared to support application (and their connection with/knowledge of
applicant, including length of time they have known applicant), one of whom (at least) should be
FICI/MICI or Fellow/Member of an EuCheMS chemical society (these referees should write a
statement of support of 250 words to be submitted by the same deadline as applicant).

4) Confidentiality : Applicant should make clear any issues of confidentiality concerning their

application, but are advised that any independent adjudicators Wilbertonsidering the material for
the purpose of award adjudication, and such
employer/organisation.

5) Adjudication : possible shortlisting by ICI sudmmmittee (depending on the number of applisant
with proviso that sutiltommittee members initially declare any conflict of interest with respect to
applicants) €& t he n-4pesans)and dheyidenaludeanCGoungl Mengér, af 2
FICI with an industrial background and a senior represgataf the sponsoring organisation. Each to

be checked for conflict of interest with respect to group they are adjudicatirg inrrespect of all
applicants, or in respect of shortlist, as relevant; panel to carry out their work via correspondénce, wi

tele- or videoconference if necessary.

6)Prizeza) Award Certificate + hT7The dhedidate willdd reqliinecbte h
give a Public Lecture and contribute an Article to ICN. The award will not be arranged until
prospective Awardee has agreed date for the lecture and supplied tleef@rti€IN. The Lecture

would coincide with date for the formal ceremony for Award.

Awardeeds organisation to get free company m
member).
7)_Publicity: Awardee to provide reasonable assistance to advandeifyulolr award ceremony, and

publicity arising from it; sponsor to be consulted on format/timing and venue of Public Lecture &

Award.
Closing Date for Nominations Friday 3@" September 2016
Inquiries can be Emailed to: - info@instituteofchemistry.org
Check website:- www.chemistryireland.org
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"Chemistry and law -comple me nt ary sc
Part 1

MISCARRIAGE
of JUSTICE

i\

ANNE MAGUIRE

Sean O Muircheartaigh B.Sc. PhD., MBA, LLB, F.I.C.I., retired lecturer RTC Galway / Galway Mayo Institute of
Technology*

Introduction

The general circumstances surrounding the Maguire case may be seen in the BBC vidse awdilze!

In the early seventies there was a series of criminal cases in Great Britain (including the Birmingham Sixdftird Guil
Four and Judith Ward cases, not considered in detail here) in which persons, predominantly of Irish origin, we
convicted of terrorist offences. Many of these convictions were subsequently, indeed very much later, quashed and ¢
as miscarriages of justice. When Gerry Conlon of thedfud Four was being questioned in 1974, he implicated his
Aunt Annie Maguiresayg s he had taught hi m tLaterthat Hag Gavaodr@bnton made ah e
further statement in which he allegedly named Annie Maguire as the person who had shown him how to make bon

2 This allegation triggered a police raid on the Maguipuse and resulted in the arrest and trial of the seven persons
subsequently tried and convicted..

This paper reviews the legal processes, reports, and use of forensic science involved. The Maguire Case continued
1974 to 1991 in the London CourtBirst the Maguires were tried before a judge and jury in the Central Criminal Court
at the Old Bailey in March 1976 and were convicted and given long prison sentences. The Court of Appeal upheld nr
of that decision in 1977. Three law lords (seniorgeg) sitting in one court in the final appeal, which resulted in
mounting doubt about the forensic evidence (1991) quashed their convictions, nevertheless in a manner which se
to the authors incompletéAt least seven forensic and analytical sciestias highly qualified and experienced as any

in the world, assisted the courts and subsequent inquiries in their deliberations.

Important details of the trials and inquiries.

These judicial proceedings were initiated in 1974. This was a time whensadfaa@dom bomb attacks on civilians
was being carried out by the Irish Republican Army (IRA) and which killed many people. Several other similar instanc
of trial and imprisonment in England, following upon bombing outrages, at around that timesgawesame disquiet,
which was publicly aired by a few prominent citizens.

The British Home Secretary then engaged the Rt. Hon. Sir John May (a retired judge from the court of Appeal) to ca
out a Judici al | nqui ry icanticton éf thé Maguires ane Gutldfordl Faurlcases in 1889.

Three reports were produc%d Not only was the science that lay behind the convictions dealt with in detail, but also
the mechanisms by which the case came to be initiated by the Law COdificktise Home Office were examined. This
comprehensive Inquiry concluded there had been a miscarriage of justice. As part of this Inquiry, Sir John appointe
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scientific committee (the West Committee) under a very experienced sciétiisessor T S \st, and representing
many of the senior professionals involved in the trial (prosecution, defence, Home Office, independent experts etc.
investigate the science. His first two reports are online and deal with the Maguire case. The Inquiry tasouggh

and cost the British taxpayer £2.14 million. This published data niRég®a v Anne Maguirand others)4_one of
the most documented and in that regard important forensic cases known.

Backaground:

[ May Inquiry Section 1.9 interim repoﬁ]

fil write this report against the backcloth of a continuing terrorist campaign in the United Kingdom and Europe
by the provisional IRA. In 1990 the campaign has already claimed 32 lives. In 1974, when the Guildford Fot
and the Maguires were arrestecb4 peopl e were killed in Great Brite

The following are three of a long list of atrocities which were carried out around this time and were linked (at least
the public mind) to these cases which may have metivahe authorities to be seen to be very active in pursuing the
culprits:

- 5™ October 1974 Bombs went off in Guildford and Woolwich killing 4 soldiers and injuring 44;
(Guildford Four convicted for this attack)

- 21 November 1974: Birmingham pub mbingsi 21 killed and 182 injured; (Birmingham Six
accused of this and subsequently convicted)

- September 1973 / February 1974 ; Eight soldiers and 4 civilians killed in M62 coach bombing (Juditl
Ward convicted of thisand other atrocities).

Alistoft er ror i st attacks in the UK in %9706s and 1980 :¢

The Facts of the Maquire Trial: 7 (from court and inguiry proceedings

AON 4 March 1976, in the Central Criminal Court, Anne Rita Maguire, Patrick Joseph Maguire,KPatric
Joseph Conlon, William John Smyth, Vincent John Patrick Maguire, Patrick Joseph Paul Maguire an
Patrick Joseph O'Neill were each convicted of a separate count charging an offence contrary to S4(
of the Explosive Substances Act 1883. The particulaeact count alleged that on a day between 1
and 4 December 1974 the defendant knowingly had in his or her possession or under his or her cont
an explosive substance, namely nitroglycerine, under such circumstances as to give rise to a reasone
suspicon that he or she did not have it in his or her possession or control for a lawful object.

The sentences were as follows: Mrs Maguire 14 years, Patrick Maguire 14 years, Conlon 12 year
Smyth 12 years, O'Neill 12 years, Vincent Maguire 5 years and Paitagire junior 4 years'
detention.

All the defendants sought leave to appeal against conviction and sentence. On 30 July 1977 this cc
dismissed all the applications for leave to appeal against conviction. Leave to appeal against senten
was granted t@®'Neill and his sentence was reduced to eight years. Otherwise the applications for leav
to appeal against sentence were refused.

On 23 January 1980 Mr. Conlon died while still serving his sentence. All the other defendants have nc
served their sentense
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The Crowhos case

i The Crown sought to establish that each of the male applicants had nitroglycerine (NG) on their hands. For th
purpose they relied upon the factual evidence of the [Thi€ layer chromatography explained in Appendix 1

of this paper}tests giverjsic] by Mr. Elliott and the opinion of Mr. Elliott, Mr. Higgs and Dr. Hayes that these
results showed that the substance was NG. ¢é.

that the results could not be confused with a non explosive substance which mighhenresalts on the
TLCéEé.

€ A They also sought to show that NG could not have
which itself was contaminated; but must have got there by kneading or handling the explosive.. Fordabés purp
they relied on the opinion of Mr. Elliott and Mr. Higgs that the presence under the nails of traces of NG was onl
consistent with the |l atter hypothesisé. 0o A

éAThe case against Mrs. Maguire was b a svasdhatoshe nust eavep o
used the gloves to handle the NG and this is why her hands were cleard

Forensic Evidence in Maqguire case

The examination of the hands of the accused on the evening they were arrested was carried out by swab
their hands witltotton wool containing organic solvents into which traces of chemicals such as nitroglycerin:
would dissolve. The forensic science procedure involved was to analyse the contents of these swabs,
identify the chemicals, if any, recovered from the prisosed6 hand s . Thin Layer C
used as the analytical tool.

TLC Results in Maguire Case °

Dry Swab Ether Swab Nails
Paper

L R L R L R
Guiseppe Conlon - + + + + + +
Shaun Smyth + + - + + + +
Patrick O’Neill : - . _ + + n
Paddy Maguire - + - - - - +
Vincent Maguire - - - - - + +
Patrick Maguire — - - - - + -

Annte Maguire - - _ _ _
John Maguire —~ - - - _

The first (dry) swab is designed to remove material from the surface of the
hands. Any recent handling of explosive will be picked up on the swab unless
the hand has been very thoroughly washed. The second {ether) swab 1s
designed to draw out material which has been absorbed subcutancously
because explosives such as NG are readily absorbed under the skin.

A positive A+0 sign in the above table indicates t
detected.

IRISHCHEMICAL NEWS ISSUENO 4 SEPTEMBER2016



Page |12

Description of pogive spots 1°

fiThe evidence was to the effect that the pink spots had a similarity of colour across the plates. It was sugges
that it would be remarkable if each tested area of the hands and nails produced the same quantity of NG. T
matter washot explored at the trial when more accurate recollections would have been available. But as we hay
explained the test is not a quantitative one: similarity of colour to the standard means a quantity of approximate
200 to 1000 ng. After that the sjiicomes more diffuse, and possibly will have a yellow centre. It is not possible
to conclude that precisely the same quantity was found at each source. Both Mr. Higgs and Dr. Hayes, and
doubt Mr. Elliott too) were surprised at so many positives, bistighbecause on field tests, as opposed to
experiments with HTKG6és (hand test kits) were rar ¢
the test®

A thin layer plate of nitrite (N@) standards was run to investigate this olestgsn. TLC analysis of NG is a difficult
technigue to get quantitative results and is quite unsuitable as a definitive (as distinct from a screening) analyti
technique. (The chemistry will be discussed in part 2.) The high volatility of NG doesmatriteanyway, particularly

in 1974, the preparation of the plates was not an exact science either. However, from the point of view of this pape
is adequate to do an illustrative experiment on standards of nitrite to observe the colour formétiancelted that

NG is converted stoichiometrically (i.e. in a one to three ratio) to nitrite in the analysis.

AZO DYE

N=N

SO,H

Fig 1 Note how pink colour has yellow centre at higher concentration Fig2 Azo dye formed in 1974

Various documents give detail of how a substantial colour was obtained in the thin layer plates of the Magdfre Sevel

fi7.4 It appears that positive results on this scale were something of a rarity in the laboratory.glytr.gdve
the Inquiry a vivid impression of the impact these results had oRARDE” staff when he was asked whether
he remembered viewing these particular plates:

0Yes indeed. There was a great deal sitivds oreaxplate &te mi
a reasonably high level of intensity. We just did not believe it quite honstijvr. Elliott] brought them to me,
I was in my office writing at the time, so | have a distinct memory of those spots and their strength relaive to t
standardéMy view at the time was that they conta
was similar to the standardso

These statements show the analysts had thereby concluded that a measureable amount of NG was det
on the acused persons.
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Court of Appeal Judgement:11

fi é there were two distinct factual issues at the (original) tritst [sic] , was the substance on the male
appellants' hands and Mrs Maguire's gloves nitroglycerigEzondly if so, could there be an iooent
explanation for the presence of the nitroglycerine? It was implicit in the jury's verdict that they had answere:
both issues against the appellant§

The Court of Appeal (COA) decided to-eamine the above two critical questions in thexaminaion and would
allow the defence to bring up any other issues they wanted to.

The COA thereforeonsiderednter alia whether the spots found on the TLC plates were NG; whether it was possible
that there was another nemplosive substance which mimickb&; whether there was material irregularity because
of non disclosure of evidence in the trial; the relevance that PETN (another explosive) was indistinguishable from N
using the TLC test and that this was known by prosecution but not disclosed tdethecdst the trial; the issue of
accidental contamination of the hands of the accused and whether contamination occurred before testing took plac

in the laboratory during analysis. (These were the six grounds specified in Court of Appeal Judg%ments)

Although the COA had said at the outset it was allowing the appellants to argue all new points, it overruled nearly
of them, on the basis that no new substantial evidence had been produced. Therefore the issues being raised had a
beendecidd by a court and / or jury, ia.n dthetmhtier hawldeeh decidedva s

Discussion:

First: was the substance on the male appel |

The key witness regarding this question ia @ourt of Appeal was Professor Thorburn Burns (an expert appointed by
the Court se@nfra).

fiFinally Professor Thorburn Burns gave evidence before us. His evidence was not in dispute.. Indeed it had b
suggested by both sides that we should simplg hés report as containing his evidegcé 6

fi éare we satisfied that the results showed that the substance was NG?

Extensive experiments were done by both the RARDE (prosecution forensic scientists attached to the Departn
of Defence) and Mr. Yallogxpert adviser to defence counsel and retired former head of laboratory at RARDE)
with a view to determining if any other substance [substance X] could be confused with NG in the TLC test. Thc
tests have continued after the trial. Nothing has beemdfoRrofessor Thorburn Burns said the search had been

Ainot wundiligento. Hé put it this way in his rep
6Any compound having a false positive reaction |

persist on hands

be ether extractable

chromatograph witlan R close to NG

Hydrolise to nitrite ion under the same or similar conditions than does NG

Despite extensive laboratory based laboratory searches prior to trial at RARDE and by Yallop and since, no su
compound has been reported other than PETNandEGDN I di scount EGDN whi ch

This evidence is unchallengead

iMor eover, as we have sai d, in spite of diligent
based on all the evidence in the cabe, substane was NG (nitroglycering 13
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The final Court of Appeal hearing decided that, based on all the evidence, nitroglycerine was found on the hands
the male members of the Maguire Seven, and o ndeclions .
by the original trial was not accepted by the court.

Secondly if so, could there be an innocent explanation for the presence of the NG?

The court, accepted the findings of the Wsibommittee (see appendix 2) here.

fiConclusions on accidentabntamination of Maquire samples in 1974

é We have attempted to summarise briefly the r.
arisen from various sources. Opinion varied in the committee largely because of the absence of@ntiblero
data against which to test the various hypotheses we advanced and perhaps because of the different weights ¢
by members to what was available.

The committee counsels extreme caution over any attempt to translate this speculative revietwahto ac

probabilities of contamination thus to explain the original results. Whilst in respect of a number of possibls
contamination sources opinion was divided between those committee members who felt that contamination v
likely or highly likely and thoseho felt it was neither, those that took the latter view accept the view that the
possibility of contamination cannot be absolutely excloded

i S 3.15. | am grateful to these four scientists Drs Hiley and Marshall (RARDE) and Drs Caddy and Lloyd fc
arguing their respective points of view in this way. The difference between them concerns the degree
probability or improbability of contamination of samples having occurred. The committee as a whole has advise
me that the possibility cannot be absdlpexcluded, and at this length of time it would in any event be impossible

to reach a definitive conclusion that contamination had not occurred. | accept this.adVice

Confirmation that nitroglycerine could be transferred innocently from a contaminated
towel to the hands of innocent users'®

[ Hi s Lor dshi p Iethe cousse of itha May dngujry Piofessor Thorburn Burns carried out a number of
experiments with the assistance anedoperation of the scientific advisers of the Crown and fhygeliants. It is necessary
to describe some of these experiments.

The professor took a new cartridge of Gelamex which contained about 30% nitroglycerine, he unwrapped
handled it and squeezed it in his hands and returned it to storage. He then washadds fairly briefly with

soap and dried them on a well used but freshly laundered hand towel. After handling some mugs and glasse:
rifled his hands through a box containing plastic gloves. Four subjects C, D, E and F then washed their han
and driedthem on the towel. The results, shown in hanograms (ng) of nitroglycerine were as follows:

Right . Left
Hand Nails Hand

C| 24,900 | 717 | 17,300
D| 13,900 A 68 | 5,500
E| 5500 |388 | 4,399

F| 6,200 | 93 | 11,200

These results came from swabs taken immediatiglly @ntamination. They do not therefore allow for the effects of delay.
It is clear however that substantial quantities can be transferred to the hand of those subjects from the towel

These quantitative results were obtained using HPLC, a modern neéthodlysis not available in 1974.

IRISH CHEMICAL NEWS ISSUENO 4 SEPTEMBER2016



Page |15

Evidence given in trials with reqgard to TLC plates:

They defence lawyers made the following pointsiter alia:

@ There might be another non explosive chemical [
theTLC test for NG in toluene.

(b) There was no certainty the substance on the TLC plates was NG in absence of confirmatory tests.

(c) There might have been some accidental contamination of the samples before they were tested. Poss
contamination of samples beéthey reached RARDE was investigated at trial. Possible contamination in
the testing laboratory could have occurred in particular by contamination of the ether used.

(d) Contamination of hands and gloves could have been by contact with object that Wasritasghinated such
as a towel.

(e) Contrary to evidence given at trial, NG under fingernails was not proof positive of handling or kneading
explosives.

COA Conclusions:

(1) AMoreover, as we have said, in spite of diligent search, substance X has not beeasretisdov

our judgement é.. based on all the evie)d](e?‘nce i
(2) There was no acceptable evidence to suggest that another non explosive substance was responsible for
found on the TLC plates.
(3) Even tlough there were some technical shortcomings in the evidence, these were not deemed by the jury c
to be significant.

The possibility that the forensic evidence was fabricated by the analytical scientists was rejected.

Further finding which may causeconfusion:

The test samples from the Maguire Seven which were used in 1974 investigation to convict the Maguires had been |
stored since the trial. Rexamination in 1990 with a more sophisticated and modern technique, not available in 197

showedhe presence of NG not only in the samples that were positive in 1974, but also in those that were then negat
20

The Court of Appeal Final Judgement:?

The court rejected five of the six grounds of appeal (see judgement) bar gt%%ad tendereé by defence counsel:

fiGround 4:

The convictions of all the defendants were unsafe and unsatisfactory because fresh evidence has emerged
result of the May Inquiry shows that (as the Crown now accepts)

() Incorrect evidence was given to the Trial Cionm a crucial question, namely the significance of NG being
found under the fingernails of male defendants; and

(i)  thereis areal possibility of the hands and gloves of the defendants having become innocently contamina
with traces of NG as a result obtact with a surface, such as a towel, which of itself was contaminated
with NG.

fiProfessor Thorburn Burns's conclusions on this matter as expressed in his reportzg\/ere:
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'‘Contamination at the levels expected to have been reported as "acceptabiyeposiised by

secondary transfer [of nitroglycerine] from coffee mugs, beer glasses or door handles is not very
likely but is nonetheless a possibility. [Nitroglycerine] contamination at the levels expected to have
been reported as "acceptably positivedrfr a communally used hand towel is a distinct possibility,

but presupposes the presence in the house at some stage of at least one person who had significant
contact with [nitroglycerine].'

What Professor Thorburn Burns meant by 'significant’ can be euaaas 'manipulation, not over a
lengthy period of time, intimate physical contact with the material, modelling it, something like that'
similar to the process by which he contaminated his own hands for the purpose of the experiment.
accept this evidere, which was not challenged. In our judgment it is possible that those whose hand
were contaminated with nitroglycerine were innocently contaminated by contact with the towel. Thi
itself must have been contaminated by one or more persons drying thds bpon it. The heavy
contamination of the towel would have resulted from the type of contact described by Profess
Thorburn Burns.

Similarly the gloves might have been contaminated, not by direct contact with explosive, but by contz
with hands that hé been in significant contact with it.

The evidence does not enable us to conclude who the person or persons were who so contaminate
the towel or the gloves

On the ground that the possibility of innocent contamination cannot be excluded and on this groun

alone, we think that the convictions of all the appellants are unsafe and unsatisfactory and the appeals
are allowed and the convictions quashea

Conclusion

This paper has attempted to set out the material facts as available to the Court oftApp8al iThe Court

of Appeal guashed the convictions but i ndicat ec
hands and gloves, which might have been contaminated, not by direct contact with explosive, but by cont
with hands that had be@msignificant contact with a contaminated towel. However, it stated it could not say
who it was contaminated the towel. Notwithstanding the acquittal, the validity of this part of the
judgementdoes not sit well with the interpretation of the evidenceéhieyauthors, but remains to this day a
slur on the integrity of the Maguire Seven.

Appendix 1: Thin layer chromatography

Appendix 2: Judges and scientists involved
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Appendix 1

Thin Layer Chromatography (Griess) for Nitroglycerine

The following is adescription taken from court of appeal judgement (unrev%‘bd):

fiSince the integrity of these results and the interpretation put upon them by the experts lay at the heart of 1
trial and also this appeal, it is necessary to give a brief outline of Tl system was used both for analyzing
samples from HTKG6és (hand test kits) and other sa
from the swab or other item to be tested. This is done by washing in ether, which is placed er armb#ie

ether allowed to evaporate. The residue is then spotted onto a glass plate treated with silica gel on whi
standards or controls of known explosives were also applied. Normally these explosives were NG, RDX, T
and Nitrobenzene (NB). Ahe spots were placed on a line known as the origin. The plate was then placed in ¢
tank containing a quantity of liquid known as an eluent, usually toluene, in order to draw the known standar
and the suspect substance up the plate by capillary actioa ellient front can be seen to rise on the plate. When

it reaches a point 10 cm above the origin the plate is removed from the tank. Different substances rise up
plate at different rates, which can be measured after being made visible. Thisriagei®hot expressed as an
absolute measurement, but as a proportion of the total distance travelled by the eluent. The ration is called t
R: value. When the plate is removed from the eluent tank both the standard spots and the suspect spot will h
risen up the plate, but will not be visible at this stage either in ordinary or ultraviolet light, and the plate has tc
be subjected to two further chemical processes before they become so. NG is an organo nitro compound of
nitrate ester grouping, anthe plate must first be sprayed with sodium hydroxide (caustic soda) to liberate the
nitrite ion from the nitrate compound; at this stage the plate will appear white from the spray. The plate is the
heated in an oven to 110 degrees C and is then spmifledvhat is known as Griess reagent which reacts with
the nitrite present to form a pink spot. It is at this stage known as visualisation, that the distance travelled up tl
plate by the standard and suspect spots can be seen. If the suspect reacaadettevel as the standard a
positive was recorded. If the two did not exactly coincide, a positive would still be recorded provided th
difference was small, not more than 3 mm either side of the standard; this was known as the parameter. Profes
Thaburn Burns was of the opinion that 0.03 was an acceptable parameter for recording a positive.

The test is a qualitative and not a quantitative.offdhat is to say it can give a positive for the substance but
cannot give the amount. However, the pracit&ARDE was to put a standard of 200ng (a nanogram is a
millionth of a gram) on a TLC plate. If the pink colour spot of the suspect sample was equal to or exceeded 1
intensity of that standard, a positive was recorded; this would mean a minimumnaf @8 detected. Otherwise

the test was negative, although sometimes, usually in trials or experiments rather than in field tests, it might
recorded that there was a faint positive.

The test is a highly discriminating anthe substance must rise ts@me level as the standard; it must be soluble
in ether; it must not show up on exposure to ultraviolet light, or after heating or spraying with sodium hydroxide
and it must produce a pink spot when sprayed witl

€. . The meadf henGriesatestingthat it up to the final stage when the Griess reagent is applied and
the plate is visualised, was often done at RARDE by relatively junior employees, in particular at the material tirr
by Mr Wyndham, Mrs Brooker, and Mrs Cashdnt the visualisation was done, except sometimes in the case
of Mrs Brooker who was the most senior and experienced of the three, by more senior officers namely Mr. Ellic
Dr. Hayes, Mr. Berryman and occasionally Mr. Higgs. But in fact the testonpthe@l | ant s HT K3 s
kits) were done by Mr. Elliott, who was the most experienced person at RARDE in the practice of TLC and th
may al so have been visualised by Dr. Hayes. 0

(Excellent description of TLC on Wikipedia):
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lid

Blank
: /
Ivent T
Plated spotted
2 NG standards Plate run plate after
blank (toluene solvent) processing

The observation of the sstantial pink coloured spots on the TLC plates in Maguire case indicated a considerabl
amount of nitroglycerine was present.

The TLC (Thin Layer Chromatography) Griess test:

[It is accepted that there is a one to three relationship between NG amdrel&itsed during the TLC Griess process.]

A thin layer plate showing pink spots of standards of nitrite is shown above adjacent to azo dye diagram.

Below is a thin layer plate of a very impure sample with multiple spots, some possibly NG: this sitolisCtlis not
a very selective or precise analytical technique.

TLC of unknowns
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Appendix 2

The Judges involved in original case:

Donaldson, Jsubsequently was promoted to Lord of the Rolls, the second highest ranking British judge.
was the also the presidigudge in the Guildford Four trial.

Court of Appeal Judges:

Lord Justice Roskill (Court of Appeal 1977)
Lord Justice Stuart Mills (Court of Appeal 1991).
Lord Justice Mann (Court of Appeal 1991).

Lord Justice Mc Gowan (Court of Appeal 1991).

[May | nquiry (198971 1994) into Guildford and Woolwich Bombings ]

Rt Hon Sir John May (May Inquiry) Court of Appeal Judge

Scientific Personnel:

Independent Experts:

1. Professor Thorburn Burns Professor Duncan Thorburn Burns, Ph.D., D.Sc., F.I.C.l., C.CHeR.S.C.,
F.R.S.Edin., M.R.lLA., was appointed as an independent expert analytical chemist to the Guildford ar
Woolwich Inquiry. He appeared as an "expert witness" in the Court of Appeal. Among his nhumerous meda
and awards is the first Boyldiggins Gdd Medal of the Institute of Chemistry of Ireland in 1990. He has
published over 450 scientific papers and 9 books, including 100 papers since formal retirement in 1999.

He is currently an Honorary Research Professor of Analytical Chemistry and resitleat institute for Global
Food Security, The Queen's University of Belfast.

[Professor Burnsodé status in the Guildford and Wool wic
Maguire Case ( para 1.6)

".....Accordingly thought it right to havappointed to advise the Inquiry an independent expert analytical chemist. The
Inquiry was fortunate to obtain the services of Professor Duncan Thorburn Burns, Ph.D., D.Sc., F.I.C.I. C. Chem,
F.R.S.C., F.R.S Edin., M/R.IL.A. of Queen's University of 8dlfa . . . . " iHe went on t
very favourably about my approach and evidence. | did appear at the Court of Appeal as an "expert witness" with the
duties and responsibilities that ioptoauthor[SOM]cdrecting he Cou
previous reference to Professor Burns in Irish Chemical News Issue 2 October 2015,
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2. Professor T.S. West CBE, FRSProfessor of Analytical Chemistry in the Imperial College in London. He set
up a world famous researataim that pioneered atomic absorption and atomic fluorescence spectrophotometry
He chaired the scientific committee that examined the science of this case for the May commission. Regarc
as one of the great British scientists of th&' 2@ntury, by (die reference). Decorated (CBE) for his
contribution to Science.

Experts for Prosecution:

Dr Marshall Head of Forensic Explosives Laboratory at RARDE

Mr. Elliott: (trial only: died some years before Appeal) Senior Scientific_Officer AHIi s hoaveesty
questioned at t he' Heisdesdribed Hy thase whp knewi andwsrked/ with lim a& meticulous and
a fast experienced worker who took great care in the work.

Dr. Hayeswas a careful and impressive witness He joined the foraatsicdtory at RARDE in July 1974. He held the
degrees of B.Sc. in chemistry, Master of Science, and Ph.D. in forensic science. He was also a chartered chemist :
member of the Royal Society of Chemistry.

Mr. Wyndham Apparently, he joined the forendmboratory of that establishment in 1974 a few months before the
tests were carried out in connection with this case. He was 17 years of age at the time. (He carried out the analysi
Mr s . Maguireds gl oves). |t has in mast asalytical pragtite ithwiowdd be duitel i
remarkable for such a junior to be held responsible for conduct of such a vital test on a matter of such importance.

Mrs Brooker (Kemp): i Mr s. Kemp was a scientif i conorfl®78andleftinlS/i.e |
She had an O6A6 Il evel, (the most senior examination
results herself.

Mr. Higgs was a Fellow of the Royal Society of Chemistry and a chartered chemist. Heviomganith RARDE at

the age of 16 working on explosives at Fort Halstead. He went to Woolwich in 1973 and took over from Mr. Yallop &
head of the forensic |l aboratory there. € He was .
terraists  He himself had not done TLC tests, but was well aware of the theory and practice of them.

Forensic Experts for the Defence:

Dr / Professor Brian Caddy Lecturer and subsequently professor of forensic science in Strathclyde University, the
U K 6 s achderpic institution of forensic science.

DrJ B F Lloyd Ph.D DSc. OBEI decorated (OBE) for his contribution to forensic science; retired from the Home
Office Forensic Science Service and was private consultant to appellants.

Mr Yallop retired headf RARDE
Mr. Clancy retired head of RARDE

# [RARDE (The Royal Armament Research and Development Establishment) is part of the Ministry o
Defence. Then at Woolwich in South East London, the laboratory carried out forensic work for th
Metropolitan Polte on suspected explosives. Its Head was Mr. Douglas Higgs, Principal Scientific Officer
He had taken over the post from Mr. John Yallop, who was to be the principal witness for the defence. T
original analysis of the Maguire samples were carriebgtlRARDE personnel)]
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* Dr Sean O'Muircheartaigh BElugh Ryan gold medallist 1965) and PhD (19@@ganic Chemistry
synthetic organic chemistry natural product chemistibgth UCD.MBA (1980) and LLB (1987) UCG.
Worked in Unilever, Vlaardingen 8 (GC/MS), Pfizer UK and Ringaskiddy, Ireland as R&D chemist for
startup of Ringaskiddy plant (setting up offnocess and R&D laboratories, analytical test method
development for national and international). Hydrocurve (USEPA audits-198Round rbin EPA.
Supervised 100+ science and 50+ law projetdsevel 9- on a range of scientific, business and legal
issues. Chemistry (37 years) and Law lecturer (TFT 10 years) at Regional Technical College, Galway /
GMIT. First chairman Galway Science andchnology FestivalTaught general, organic, physical,
environmental, industrial, forensic, textile, inorganic, chemistry laboratory computation, industrial
accreditation and validation of test procedures up to Levedl@ratory administrator for CAFD]&n EU
funded drugs in sport programme. Wrote paper Rithf. E O'Neill which contributedh the withdrawal of
the forensic evidence in the Birmingham Six Case.

* Professor Eoin O'NeillBSc Ph.D. (N.U. 1), M.I.C.I. Professor O'Neill has a PhD in ptgischemistry

from UCD, and a Post Doc from Leeds University. Following julmsttoral workin Chemistry in the UK, He

was involved for seven years in Environmental Protection work for a large corporation in the United State
and then worked abe Chief Technical Advisor to the Irish Department of Energy, on many large
infrastructural projects and reviews, he subsequently worked as Director of Innovation Services in Trini
College Dublin and DirectorfoEntrepreneurship there, whehe still contributeso five postgraduate
programmes in the Innovation Academy and the School oinBss, as Adjunct Professor. Hes been
discussing the relevant forensic casdth Dr. O'Muircheartaigh for over twenty yearde was similarly
involved in the previous pap@n the Birmingham Six which contributed to the withdrawal of the forensic
evidence and subsequent collapse of this case.
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2. May interim report S 3.16
3. Interim Report May Inquiry London HMSO, 12 July 1990, HC 556

Second Report May Inquiry, London HMSO, 3 December 1992 HC 296
Final Report May Inquiry, London HMSO, 8Qune 1994, HC449

4, R v Maguire and others 192l England Reports, 433;
(http://netk.net.au/UK/MaquireFull.akp
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COA unrevised judgement R v Maguire and others Part 1; padei$. acknowledged that this is
an unrevised judgement, and not approved by the judges

COA unrevised, Part 1 P 22

COA unrevised judgement, Part 2; P3

Maguire interim report, S 7.4;
COA unrevised Part 2,P3

Court of Appeal,unrevised, Part 1; P 23
Court of Appeal, unrevised, Part 1; P36
Court of Appeal, unrevisedRart 1; P30
Court of Appeal, unrvised, Part 2; P4
Court of Appeal, unrevised,Part 2; P 32.

West Committee:
[Sir John appointed a subcommittee to thrash out the science of the case under Professor T S West.
deliberations ofttis Inquiry were referred to in the Judgement of the Court of Appeal in 1991.

A | therefore decided to set up a Scientific Committee to advise me further on the disputed issues
was very fortunate that Professor T S West, now retired but formerlyroinBham and Aberdeen
Universities, and of Imperial College agreed to be chairman. The other members were Profess
Duncan Thorburn Burns; Dr. Lloyd, acting for the Conlon family; Dr. Caddy for the surviving
members of the Maguire Seven; Dr. MarshallRARDE; Dr. Scaplehorn for the Home Office; and
Mr. Higgs . 0]

May Inquiry second report, S 3.15.

Court of Appeal, unrevised judgement, Part 3; P6.

Court of Appeal, unrevised, Part 2; P 32.

May Inquiry second report S3.8;
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/228811/0296.pdf
R v Maguire and others [1992] 2 All ER 433 (aldtp://netknet.au/UK/MaguireFull.asp

Court of Appeal, unrevised, Part 1; P39.unrevised,

COA judgment unrevised, part 3, P9
http://www.chemguide.co.uk/analysis/chrongtaphy/thinlayer.htmi
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Institute of Chemistry of Ireland as a G@wner Benefits when
you publish in PCCP

Support outnstitute by publishing yonewresearchiesultsin the
prestigious peer reviewed journal

Scope

PCCP (Physical Chemistry Chemical Physics) is an international journal for the publication of

cutting-edge original work in physical chemistry, chemical physics and biophysical chemistry. To
be suitable for publication in PCCP, articles must include significant new physical insights; this is
the prime criterion that referees and the Editors will judge against when evaluating submissions.

The journal has a broad scope which includes spectroscopy, dynamics, kinetics, statistical
mechanics, thermodynamics, electrochemistry, catalysis, surface science, quantum mechanics
and theoretical developments play an important part in the journal. Interdisciplinary research areas
such as polymers and soft matter, materials, nanoscience, surfaces/interfaces, and biophysical
chemistry are especially welcomed whenever they include a physico-chemical approach.

PCCP is proud to be a Society journal and is co-owned by 19 national chemical societies. The
journal is published by the Royal Society of Chemistry on a not-for-profit basis for the benefit of the
whole scientific community.

Impact factor: 4.493*
Publishing frequency: 48 per year
Indexed in MEDLINE and Web of Science

http://pubs.rsc.org/en/journals/journalissues/cp#!recentarticles&adv
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3 ~ Live Online
Seminar

Sept.ember 14

New Approaches in Crystallization Development
Online Industry Seminar

Featuring presenters from Institutions that Include Unlversity of British

Columbla, MIT and Georgla Tech. This online seminar wlill be held on Who Should Attend?
September 14, 2016 at 3:00 PM GMT+1. Each talk will be followed by a Chemists and chemical engineers inter-
live @&A session with the speaker. ested in crysfallization in the Chemical

) 3 ) o ) _ ) and Pharmaceutical Industries as well
This free online event is for scientists who are interested in learning about as Academia.
emerging fechnology for crystallization development.
* Pushing the Solubllity Envelope: Resolution of Challenging Compounds

Using Continuous Preferential Crystalllzation

— Prof. Jason Hein, University of British Columbia

Cost

¢ Data-Driven Modellng and Dynamic Programming Applled to Batch
Coollng Crystallizatlon
- Daniel Griffin, Georgia Tech

e Novel Continuous Crystalllzation Configurations for Improved Yleld,
Purlty and Controlled Crystal Size Distribution
- Jicong Li, Massachusetts Institute of Technology

There is no fee to attend this online
seminar. However, you must register
fo attend and space is limited.

» www.mt.com/ac-seminar
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Particles, crystals, and droplets occur in manyrdbal processes, across a range of industries, and often
pose challenges for scientists and engineers who are tasked with optimizing product quality and process
efficiency. Characterizing particle properties effectively, in particular particle size ant edaws

processing problems to be solved and product quality to be improved. Historically, scientists have relied o
off-line particle size analyzers, such as laser diffraction or sieving to perform this type of characterization.
But in recent years, meer technologies have emerged, which describe particle size and count in real time, &
particles naturally exist in process. In process measurement of particles can reduce the error associated v
offline sampling, and can provide continuous informatibawd how particles behave under changing

process conditions, allowing scientists to understand and optimize difficult processes using éadedce
methods. This article will introduce some of the most common in process particle measurement approach
andhow they can be deployed for the effective delivery of high quality particle products.
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ana s are not eastiilme iimpflermmattiean ,t oa o bdraa ;me

ord do so, slip streams twarmsh vaau lodnaltes dr edg d
e h a successful setup, the reliability o
Kk o]

d of particles changing dramatically d

ev
[

I n
W 0

order to obtmaitni ocno natbionuuto unsow npfaor t i cl e si ze r
uld have to manually extracted and analyzed o
perspective and may expose those talifngesspkecsaln
for processes at elevated temperatures and pres
inevitable time delay between sampling and t he
difficultfbo ampl Emedt of real time measurement,
processusgloyntasutohey change over ti me.

Summari zing Traditional Particle Size Analysis
Offline particle size analysis iasarpomeatf off pa
and for comparison with a set specification in
identify variations in product quality, and can
requipreaddbyers, their customers, farmpd ordaugulsa treras
publ i c.

However traditional particle size analysis does
process parametersonhtahgg and hot ebpsecrahbly su
optimization. It is extremely difficult to rely
obt ained, in order to completely undemst @arid apar
Il n order to develop truly effective process und
for the process, continuous measurements are ne
exist iemsst.heWigrhod his information particle mech:¢
such as growth, breakage andi ® ' R

observed, the influence of p

be determined and an optimiz des
propertiesds ican ame iidmeprteiment e
| Process Particle Measur
|l wprocess particle measur emen i es
prokbeesed instrument into a pi r d
measurement of particles as exi s
(FigureTli s type of measurem T
concentrations and does not T
can be applied across a rang i ns
environment s, ranging from s & M rato
scale ppiopalitne®. ‘ %f
Study Particle Size and Coun' B, !
Typicalplryocaeerssi pmarticl e meas Figure6.Inprocess particle eV e
seconds, allowing discrete «measurementinstrumentsusing Dbe
defined interval s. Stati st i fycusedbeam reflectance rib
tre n daed mev eaﬂ | owi ng s.c lent i .s measurement technology (see ) C e_s
trajectory in real time (Fi.q L : or i
. . . Appendix) implemented in lab and
process and in real time it rd

production settings
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when particle size and count st ar tcshacnhgainngg ;n g(;3 )(
which particles change; (4) the degree to which
develop a much deeper understanding of their pr
single patyscbkberesnmétahaom a single point in sp

a Figure 7a.Discrete
distributions can be
recorded in real time at user
defined intervals

Particle Count

t =90 mins

N\

b, Chord Length (um) J Figure 7b. Statistics such as
50-1000 pm

particle count in individual
0 .

sizes classes can be trended
[ continuously in real time

Figure 7c. Trerded statistics
provide key information
regarding changes to
particle size and count
including: 1. When does the
process start?; 2. What is th
rate of change?; 3. When
does the process end?; 4.
What is the degree of
change?

Particle Count

Time (min)

Understbampdattheof Proceast Palameters on P
An -ppirnocess approach to particle measurement di f-
analysis play mnot hparcthiaclaes erlizapio@ocess measur

pipeline, while the particles are changing, rat
related to dynamic procedsest eerdmgnat i ons e satzbhesptet
combining relevant process parameter informatio
guickly obtain evidence that can be used to opt
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Where did the
small parficles
come from?

I Temperature (°C)
m Count (0-10 pm)

Particle Count, Temperature (°C)

Small Particle Figure 8. In process particle

Formation
o measurement identifies the
formation of small particles at
the same time the rate of
cooling increases

Time (min)

directly

agitation
t hat

What is the ideal
stirrer rate?

I 500 RPM

Prasr at noe tDee |
monitor.i
process
rat e

I 400 RPM
[ 300 RPM
N 200 RPM
= 100 RPM

the Correct Particles

ng the i mpact of process
parameters needed to ft
droplet size is clearly
deliver the desired dro

500 RPM

Figure 9. Figure 8. Inprocess
particle measurement shows
influence of agitation intensity
on droplet size

Chord Length (um)
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Moni tor and Correct Process Deviations

By monitoring partidlne tshiezegriorcersesali tt iime pdisrsa dtl
and take corrective action to minimize the I mpa
monitored where particle size must dendkted twhe h
specification tphraotc eisss sientstusuinmregntt hes inmot necess:

using the traditional particle size analyzer in
instrument | sasdmpimptideptbtgssgupset and can
before i mplementing a corrective action that wi
80 0 Upset Detected @ 3rd Correction is Successful
=
3
£
o
S 40- 2M Correction
© is Better
2
(&}
c
g 20
=
1¢ Correction Fails

0

- B

0 10 20 30 40 50 60 70

Time (hr)
Figure 10.Using in process measuremenidentify a process upset during a continuously
operating procesand take corrective action

For batch processes in process partiicmMee bnye a sduernd
when a process reaches steady state. Il n Figure
hours of ihbwepeocéessprocess particle measur emen
remainingthe bautcé.offThis is a good iMmdndatbat t &
sample for offline quality control should be ta
occur s.
I Particle Count, Coarse
B Particle Count, Fines —_
Mean Chord Length 5
=
S [N No change in particle size and count =
(&) o
J 5
=
' 3
=
\
\
\‘\_/\%,_ ‘ ‘ !
0 2 4 6 8 10 12
Time (hr)

Figure 11: A batch process where the final 10 hours of the process does not exhibit any
chanae in particle size or count
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Summarizing I n Process Particle Measurement
| pr oc easssurneement of particles is suited particul
complex particle systems and for determining th
correct properties. I n cponopcleesnse nptasr ttircd dei tmeoansaulr e
supporting quality control efforts through the
production
T Avoi d err or s arsesporcei saetnetda twiivten snaommp | i n g
T Avoid physicaar cihalnhgersedwl|l ttihmg pfrom sampling
preparation, andihleowmeabuoeglent he netfr ument
T Obtain contdmnmnmeus ndod maeéalbn about the partic
changing
T Characterizeepasmampdeclieag wls challenging due to
1T Directly observe the impact of disturbances
Concl usi ons
Particle size and count are iIimportant ttor acnhsafrearc,
operation of processes in numerous industries.
control | aboratory to measure particle propert.
sample to altleow mermasareomesnits The time del ay ano
sampling and analysis make the traditional part
optimization and i mprovement
Il n process measur ementniitrys ttroumeamtck dfofwerpaan icdpE
directly in the process in real ti me. By under s
of a process, and by comparing particleephanges
understanding of particle systems. This all ows
for troubleshooting to be executed during produ
I n process particle measurement compl exnternat s tr a
information about how particles actually behave
deviation from specification in process particl
Li kewi se, i n procesafn paretdiiclte wheas war gmercte ss  wi |
can help identify when a sample should be taken
By combining in process particl e mebalseusrheometnitngf o
with traditional particle size analysis for qua
guality, in |l ess time at a | ower total cost
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About the Author

This article written byD r . Des ,woiSMBTYHYLER TOLEDOSG
Technology and Applications Manager forprocess Particle Characterization. H
has been with METTLER TOLEDO for 10 years and has extensive experience
working with scientists and engineers in a range of industries on their @articl =
characterization projects. Based in Columbia MD, Des supports the pharmace’
chemical and petrochemical industries in Europe, America and Latin America.

Des graduated from the School of Chemical and Biochemical Engineering at University Colldige Dub
Ireland with a B.E. in Chemical Engineering in 2002. He completed his PhD at the same school in 2006. F
PhD t he s iMuli-Scale Characterzationfof Arsiol vent Cr,yosused bnlthe asaibfi o n
situ particle characterization teoologies and novel modelingpproaches to design, characterize and scale
up antisolvent crystallization.

Des is a recognized expert in the wenldle crystallization and particle science communities. He is a
regular contributor at international confeces and is a regularly published author on these and other. topics
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Appendi x A: ParticleTrack with FBRM (Foc!

Parti ElwiTtrbackkocused Beam Reflectance Medawsreamen:

i nstr unsenitn stehratted directly into processes to tr
process concentrations. Particles, particle str
experimental conditionsevavygdepcevidguongredi eéot d

with the required attributes.

To view the method owwwnemts.uaememBRMI deo vi sit:

Chord Length
Distributions
Laser Source

Laser Return

Optics Module

Trended
Statistics

Sapphire Window

How Does ParticleTrack Wor k?

The probe is inserted directigto process streams, at an angle, to ensure particles can flow easily across th
probe window where the measurement takes place. A laser beam is launched down the probe tube throuc
set of optics and focused to a tight beam spot at the sapphire windewpfics rotate at a fixed speed
(typically 2m/s) resulting in the beam spot rapidly scanning across patrticles as they flow past the window.

As the focused beam scans across the particle system, individual particles or particle structures will
backscattethe laser light to the detector. These distinct pulses of backscattered light are detected, counte
and the duration of each pulse is multiplied by the scan speed to calculate the distance across each partic

This distance is defined as the chordgldm a fundamental measurement of the particle related to the particle
size. Typically thousands of particles are counted and measured per second, allowing a precise and highl
sensitive chord length distribution to be reported in real time.

The chord legth distribution tracks how particle size and count change from the beginning, until the end of
a process. Statistics from each chord length distribution, such as counts in fine and coarse size classes, c
be trended over time.
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Appendi x B:w Pamirtthi cPVeWiTeechnol ogy
ParticleView V19 wit h -bPavsMEd tiencshtnroul noegnyt itsh aat pwrioshi

mechanisms in real ti me. High resolution i mages
manual ofs$liAeproa¢ysitrend, sensitive to chang
automatically combined with the most relevant I
under standing.

To |l earnwmorm®mt viemtParticleView

Light Source

How Does ParticleVi-~» 2t-—-"'""
ParticleView uses ¢

and internal i1 umi

i mages even in darl
suspensions or emul
calibration needed > 'S
i et pretation, Parti 3 g
provides critical + '] g
particle, and dropl =

Wh at i s RBI ?

>

S

£

& =

. . . 8 o

ParticleView V19 wi3a =
. . Q =
information from e\a £

O [ —4
collected to calculg &
anal yticadRetlraetnidv ec ¢ £ o
Backscatter I ndex (
of the overall refl
system and indicat ¢ 0 l . . 0
shape, and concent. . 4 _8 12 18

. Time (hr)

ti me.

RBI is used to understand how changmmgcess
parameters affect process performance and comb
with high resolution images provides comprehens
process understanding
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the national

= SUSTAINABILITY
SUMMIT 2016

Securing Ireland'’s Future

A N
CITYWEST HOTEL October 11th 2016

HOME | SPEAKERS { EXHIBITORS | ASSOCIATIONS | PROGRAMME | MEDIA REGISTER | SPONSORS | EVENT REVIEW { CONTACT

The 2016 National Sustainability Surmit will be held on the 11th October in the Citywest Hotel, Dublin.

Firstly, thanks to everyone that made | ast year
from 80 speakers and network with over 50 exhibitors offering cutting edgeoteghirand serviced his

year we plan to expand the scope over the event with over 120 sp&dleespeaker line up is drawn from
senior management from the largest and most influential Irish and international companies who have
delivered quantifiable eawsults. Speakers come from areas such as pharmaceutical, food, aviation, retail,
hospitality, food, construction, manufacturing, IT, logistics and supply chain and energy sectors will deliver
compelling case studies that will help you create a sustaihaisiness of your own or adapt your current

business model.

Get ahead of your peers, and participate in the National Sustainability Summit for a engaging and thought
provoking event, which will stimulate debate and help you to make the correct dedsimpsdve

sustainability and profitability.

Key topics will include:

Water Management, Energy Efficiency, Sustainable Energy, Recycling, Waste Reduction, Sustainable
Construction & Buildings, Sustainable Food, Sustainable Manufacturing, Sustainabletéinahle
Technology, Consumer Engagement, Sustainable Packaging, Sustainable Logistics and Supply chain,
Regulations and Palicy, Sustainable Investment, Tax and Legal issues, Sustainable Transport, And Mucl
Mor e &

To book your-REEplace at the event
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Eurachem Eurachem

Ireland A focus for analytical chemistry in Europe

The 2016 EURACHEM Analytical Measurement Competition

This year 6 s E uMeaserdmenBompetitoh was hosted by AT on April #5We are

delighted that the competitidras returned after a lapse of one year. Teams from Universities and Institutes
of Technology all over the country travelled to Athlone to participate in this labotlaésed practical

exercise in analytical chemistry.

This annual competition was inaugudtin 1999 under the auspices of the Association of Heads of Science
at the Institutes of Technology. The aim of the competition is to make students aware, at an early stage in
their training, of the importance of reliability in laboratory measurementscipants, who work in teams

of two, are given a sample which they must analyse by two different methods, according to the standard
operating procedures provided. Alternatively, they may be presented with two entirely different samples fc
guantitative aalysis. The methods involved usually involve a volumetric analysis by titration and a
spectrophotometric measurement.

The competition is open to fuiime science students attending any third level institution anywhere on the
island of Ireland, who haweot yet entered the third year of their course. The winners are those who achieve
results closest to the reference value for both of the analytical measurements. Candidates are also expec
to identify sources of uncertainty and as far as possible,aotifjuthe uncertainty in their measurements. In
the event of a tie, the judges take into accoun
understanding of the principles involved in the analytical method employed. The judges are experience
analytical chemists, based in industry or the Public Service (e.g. Forensic Laboratory, State Laboratory or
the EPA.)

The Institute of Chemistry of Ireland awards prizes each year to the First Place winners and also presents
plague to the winning Colige.

This yearo6s overall winner was a team of studen
Raszka and Jamie McNamara.

Runners up were Amy O6Donoghue & Nathan Feely o
DCU.

Congratulations to all ahe winners and indeed to all of the participants. Congratulations also to the
organisers at AlT, who put in a great deal of preparation for a successful event and ensured that the day v
smoothly.

We wish to express our thanks to Alexion Pharmaceutitals Athlone, who also sponsored some of the
prizes this year.

Thej u d g e s i8 publishedoekt page

Report compiled by Margaret Franklin, President of the Institute of Chemistry of Ireland.
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Judges Report on the Eurachem Ireland Analytical Measurermnt
Competition T Athlone Institute of Technology, April 15", 2016

Judges: Dr Ray Leonard, Dr. Thomas Hannigan, Dr. Darragh Cunningham

The competition required students to determine the concentration of iron (II) in an unknown solution by a
colorimetricmethod with 1,1@henanthroline and in a second experiment to determine via titration the
concentration of Iron (ll) using standardised potassium permanganate.

Twenty three teams from Irish higher level institutions were evaluated based on experintardaatida
associated data handling, bench practice, knowledge of background theory and adherence to health and
safety guidelines. The purpose of this report is to summarise the overall results and document various
observations noted in the course of the day.

Overall team performance was evaluated based on the closeness of the reported result for each experime
that of the Areferenceod result as mea-§liwasdseddo
screen results corresponding toproximately a 10% allowable errdfigurel summarises the overall
individual performance of the teams, Z scores outs@l2] were set to eithel or 2, such scores were
invariably a result of calculation rathhan experimental errors. The reference result was selected as
0.0198M for titration and 0.0083M for the colorimetric experiment to facilitate analysis of the overall
scores.

Team Performance

Titration (Z Values)
-3.0 -2.0 -10 0.0 10 20 3.0
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5
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Spectroscopy (Z value)

17
+ 13_‘ +
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4 |16

-2.0

L

-3.0

Figure 1: Overall Team Performance

Based on this d@eria, seven teams reported satisfactory results for the Iron (lI) concentration in both
experiments. Team 10 were judged to be the overall winners based on having come closest to the expect
answers in both experiments and the standard of their anewt@es questionnaire. Teams 21 and 22 were
judged to be the runners up.
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Experimental

Each team was initially assessed on how close a team got to the reference value. A more detailed review
subsequently performed looking at each stage of the expesimedthow each team performed within a
stage

The spectrophotometric experiment consisted of three distinct stages namely:

A. Preparation of the Calibration Curve
B. Reading Unknown
C. Determination of Fe Il

Twenty-two of the teams could have generated curvesavithc or r el at i on coefficie
standard preparations and absorbanceds obtained
standards incorrectly. Two teams had one standard incorrectly plotted based on their data. Two teams ha
incorrect xaxis selected (one using the volume of std added and the other plotting absorbance on the x ax

Five teams reported either no result or an incorrect concentration of the unknown based on the calibration
curve provided. In the majority of the cases, this was because the unknown as originally prepared is over
range and no dilution was performed. A feature of this year was that a number of teams did not read their
unknown from the calibration curve but determined it from the slope of theatadito curve based on two
points.

The known concentration of Fell in the unknown was actually 0.02Mts original form this solution

gives an absorbance outside the calibration range. The original sample required a further dilution to bring
the absorbace into range. This diluted sample, should have been brought through the whole procedure
again (addition of phenanthroline, buffer solution and hydroxylamine hydrochloride solution). No team
performed the dilution in this manner with most diluting thgioally prepared unknown leading to some of
the Fell being converted to Felll, resulting in a decrease of the Fell concentration. The absorbances for th
unknown sample in cases where it was diluted were consistent and based on the average absorbance, a
6af er ence6 vanouda®wadused fordevakiatiig@erformance. Eight teams (35%) obtained a
valid result within 10% of the o6referenced6 valu
underlying reasons were evenly splitveeén:

a) obtaining an incorrect o6dilutedd concentr
calibration or not performing a dilution and

b) Incorrectly calculating the Fell concentration in the original sample.

Teams were also asked to commemtwhether the graph obeys the Beambert law which most answered
correctly regarding the linear nature of the curve going through the origin.

The titration experiment consisted of the following stages:

A. Standardisation of Potassium Permanganate
B. Determiration of [Fell] solution with Potassium Permanganate
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Nearly 90% of teams correctly standardised the KMrgagent. The three teams which failed to do so

either used the incorrect stoichiometry or in one case, a correction was applied for the addhadhS0;.

Only 1 team, failed to get an acceptable answer, having correctly standardised the permanganate solutior
blunder, 8.1 ml converted to 0.081 ).

Overall sixteen teams (~ 80%) successfully reported the correct Fell concentration in the u2knewa®

mol dnt®. In general, the results were slightly biased high, which is an artefact of the reporting of the final
result where users were asked toamt to two significant figures the majority of cases this was

understood by the students totbéwo decimal places and in many cases, students did not write down the
original result before rounding for reporting purposes. To highlight this effect, the original (unrounded)
experimental result of 1.98 x £0nol dnt® was used as a reference value.

Questionnaire

The questionnaire was important in deciding overall positions this year given the number of teams which
had satisfactory results in both experiments and answers to the questionnaire largely determined the final
positions. Each question wasrked out of 5 and the average results are displayed below. One team (5)
failed to submit an answer sheet.

Average Scores By Question
(marks out of 5)

a .,v’,"
al az as a4 as

Figure 2: Questionnaire Results

w

K

[

From this analysis question 1, regarding definition of precision and accuracy wasezhsareectly by

nearly all teams. Most teams were also able to provide at least one advantage of either technique, althouc
teams were asked to provide an advantagedohmethod. Question 3 regarding the students opinion as to
which technique gave theare accurate result saw a lot of confusion regarding the difference between
sensitivity and accuracy, with many teams selecting the colorimetric method. Question 4, asked users to
comment in the why a buffer was used with two teams correctly identifyingnihact of low pH in the
colorimetric method. Only one team correctly identified the role of hydroxylamine in the colorimetric
method.

Health and Safety
All teams showed good awareness of Health and Safety issues with regards to keeping the work area cle:

and the wearing of white coats, glasses and gloves. Bench practice was good and the majority of teams
showed both good teamwork and organisation and were able to successfully complete the experimental w
within the time allottedGeneral bench tidinesgas of a high standard.
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Summary
There was a very high success rate in the Titrimetric experiment with most students correctly performing the
experiments and calculating the correct result, this was a much higher success rate than in previous yeanasS he su
rate in the colorimetric experiment was lower but consistent with previous years, once the failure to repeat the whol
procedure for the diluted sample was accounted for.

There was little difference in the success rates depending on the ordeclirte#rs performed the experiments.
Questionnaire scores were nearly identical between the two groups which suggests the fact that there were two
guestion regarding the colorimetric method did not favour those teams who had just completed that method.

% Satisfactory Z Scores By Experiment
2010 - 2016

B Colorimetric B Titrimetric

83

2010 '
2011 3012

2013 2014
2016

Figure 3: Comparison with previous years

Finally the judges wish to congratulate Brian Murphy, Cynthia Coyne and the staff at AIT for a very well organised ar
run competition.

Compiled by: D.Cunningham, T.Hannigan & R. Leonard
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What’s the right quaternary
LC for your analysis? -

alliancer - Acouityz

umer J class

The time-tested, reliable A versatile LC platform for Run true UPLC
workhorse for your HPLC laboratories in need of a separations and
separations — that isn’t solution to replicate or maximize the efficiency
going away any time soon. improve HPLC methods. of your laboratory.

DISPERSION MATTERS: RETHINKING LC SEPARATION CATEGORIES
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For the best system performance, pair the right system dispersion and characteristics with the right column.

DISPERSION IMPACT TYPICAL OPERATING PRESSURE FLOW RATE
UPLC .
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HALC PO GO .
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WU gy R
I | |
oA . 5= oYo) -
2 ey, B
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HPLC UHPLC  UPLC
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SYSTEM SCALABILILTY: MATCHING LC COLUMNS WITH THE RIGHT TECHNOLOGY

XBridge Cy S . 4.6 x 150 mm

0050 g rate = 1.0 Nianue
o.oan mm 15 miLnjeciion

E il
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[ale

200 300 400 B00 900 0.0 11.00 1200 130 "I-IJII

oos0

am r| ’l PCae.
oo
oooo

ﬁﬂ;ﬁ:ﬂillﬂ'l C: 1.7 pym, 2.1 x 50 mm ACQUITY UPLC

Sotvent consumed = 1.0 miinjeciion H-Clazs
PCave.
wase 116
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CONSIDER THE ENTIRE COST OF YOUR ASSETS

Consider your cost of ownership... ..by considering your cost of analysis.

HPLC 9% more ~ 2 HPLC
than UPLC
UHPLC
_ UPLC 4X more =~ UHPLC
than UPLC
UPLC
1 o 1

Initial Cost Time Total Cost of Ownership Time
Waters

2005 Waters Corporati on. b 2015 THOGASEN LH-FOF
Cost of Ownership
Cost of Solvent

THE SCIENCE OF WHAT'S POSSIBLE."

Waters

Sponsors of the Institute of Chemistry of Ireland Annual Dairy
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Eurachem

Ireland

Eurachem Analytical Measuring Competition April 15" 2016 held in AIT

2016 EURACHEM ANALYTICAL MEASUREMENT COMPETITION WINNERS

LIMERICK INSTITUTE OF TECHNOLOGY

Competition winners Marcin Raszka and Jamie McNamara being presented with their trophies by Professor Ciaran
O6Cat hai n, President of AIT and by Susan Neenan, Se
Inc. Also in the picture are the accompanyiecturers from LIT, Dr. Josephine Treacy and Dr. Elaine Raggett.

JudgesDr. Tom Hannigan, State ForensicsLaboratory;
Dr. Ray Leonard , ex Directorate Analytical Services, Loctite Ireland;

Dr. Darragh Cunningham,EPA; judged the competition this year.

Above is a picture of the two accompanying lecturers from LIT, Dr. Elaine Raggett and Dr. Josephine Treacy, being
presented with their plaque by Institute President, Margaret Franklin.
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The two Runner-Up Teams from UCD and DCU

Picture of the Eurachem runngp team from UCD being presented with their prize plaques.
Congratulations!

LtoR: Dr . Don Faller, Head of Science, Al T, Prof es

O6Donoghue and Nat ha nupkiee Sugan Neenam Alexic&harrateutikalsgma e r
Dr. Eoghan McGarrigle, UCD.

—— Y N
» - | ini

i
Q. ‘

::::::

L to R : Professor Ciaran O6Cat-lhm, nDCP) eSeare nd®qg
(Runnerup, DCU), Susan Neenan (Alexion PharmaceuticBls), . Pat OO6Malley (Lect
Faller, (Head of Science Faculty, AIT).
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A group photograph of the two participating teams form LIT below.

EAMC 2016 Participating teams from LIT: Jamie McNamara, Marcin Raszka, Ahmed Hassen and Blanca
Arino, with their accompanying lecturers, Dr. Josemhdreacy and Dr. Elaine Raggett

® o ,
Connect & Discover

Athlone Institute of Technology
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& UCC

University College Cork, Ireland

cosens holiscaie cocaen - 5 QuUEstions on Climate Change

;

Professor John Sodeau, UCC: There are now measurements from NASA that show the 10 warmest years in the 134-year
record that is available (since 1884) have all occurred since 2000, with the exception of 1998. Photo: Emmet Curtin.

Professor John Sodeau discusses climate change and what Ireland can do to play its part in the fight agai
the phenomenon termed global warming.

97% of climate scientistselieve that we humans have a direct influence on our climate and are responsible
for the phenomenon termed global warming. After many years of dithering, politicians have recognised the
something needs to be done, and done quickly, to avoid globadistiegihic events such as drought,

extreme weather events, desertification, food shortages anesoassmigrations from the most likely
affected countries such as Bangladesh. But the general public still are skeptical, in part due to some
politicians whohold strident opinions not based on scientific facts.

Fortunately, a fighback by people who are knowledgeable has begun to happen. For example, a striking
temperature spiral graphic was shown at the recent opening ceremony of the Rio Olympic Gaawes to sh
how close we are to now breaching the °®CHarrier beyond which our planet might not be able to
environmentally recover. And so here is my own small contribution to the debate.

Q. Is a greenhouse a good way of explaining to the public why climatgehlshappening?

A. It is good for explaining thaatural (or baseline) Greenhouse Effect that allows planet Earth to be
habitable. As we all know seedlings, flowers and vegetables thrive in the glass structures often found in ot
gardens. And we thrive ia world that has an atmosphere like ours. Ultraviolet and visible light from the
Sun gets through to the surface turning into heat, which then tries to escape the planet. But much of it is
effectively trapped by an atmosphere that contains water va@shgrcdioxide and ozone.

However, there is a better analogy for émhancedGreenhouse Effect that we have experienced since the
Industrial Revolution began in about 1830. That is to think of our atmosphere as a woolen shawl! with hole
in it. Then, if weincrease the thickness of the wool (the carbon dioxide content) or fill in the holes (with

ot her AGreenhoused mat er i al 4dike partigles), wagédt totten And that is n i
the global warming experience we read about most afeye week now, although that is just one of the
changes in our climate system that we are currently experiencing.
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Q. Who is to blame for global warming?

A. We all are because we all want three cars, four TVs and five lapRgud¢mobile phones in every
household (go on count them!) Using all that energy in a fossil fuel based economy leads to carbon dioxid
production. But if we want to identify some particular whipping boys besides prevaricating politicians and
decision makers around the world then ohéhem would be me for keeping quiet for too long about the
dangers we face from climate change. The reason | have held back, but it's not a good enough defence re
is that scientists tend to use safe, precise, remote vocabulary that has any émresboaace stripped

away. And so we often lose the ability to communicate effectively with the general public. That has meant
demagogues and village idiots have been allowed to occupy (until recently) an empty playing field in ordel
to seize the climatehange agenda for their own purposes.

Q. What current scientific data is available about climate change that worries you the most?

A. There are three, likely connected, sets of measurements that have worried me from observations made
over the last couple gkars. The first is from an Observatory sited in a remote location in Hawaii called
Mauna Loa. Measurements of carbon dioxide levels in the atmosphere have been taken there since 1958
Between 1960 and the mgkventies the increase was about a 1 ppnmes(par million by volume) increase

on average per year. This value increased to an average of about 1.5 ppmv between 1975 and 1995 and
again increased after that, by about 2015, to a level of 2 ppmv. But between 2015 and 2016 the figure
doubled to 4 ppmvThat worries me.

Also there are now measurements from NASA that show the 10 warmest years injearl@tord that is
available (since 1884) have all occurred since 2000, with the exception of 1998. And the year 2015 ranks
the warmest on record!

And then there are the record lows in Arctic-ggathat have been observed this past year.

Q. Is it too late for us to prevent the environmental problems (such as extreme weather events, drought, fc
insecurity and mass migrations) predicted to accomudinyate change over the next 30 years?

A. It might be.
Q. What can Ireland do to play its part in the fight against global warming?

A. Individuals can always do more by reducing their carbon footprint in a fossibdéiseld economy. But

every country canlways do more by continually assessing their policies about agriculture, transportation
and generation of energy that underpin their respective economies. However, we should be wary of makir
political deals that put the strength of the national econorsiydnd foremost. No matter what the
calculations about AGreenhouseo gas reductions
should all aim to reduce our footprints to zero. Otherwise triumphant politicians may simply win Pyrrhic
victories kecause the various national economies will not be there if we are under water or live in a desert
on an island that has no fields or wildlife or agriculture. Just trees.

John Sodeaus an atmospheric scientist who has who has performed research rieatsinae the late

1970s. When he worked in the University of California at Irvine, UCI, he had coffee most mornings with
Sherry Rowland and Mario Molina who were soon to win a Noble Prize in Chemistry for making the
connection between chlorofluorocarbd@$-Cs) and stratospheric ozone depletion. He came to UCC in
1998 where he set up the Centre for Research into Atmospheric Chemistry, CRACLab, which is part of the
Chemistry Department and the ERI, alongside John Wenger. He had an epiphany about tvgm yebes a

he realised how little scientific knowledge breakfaste radio presenters possessed and decided to become
much more active in communicating with the public about the problems and challenges we face with air
pollution and global warming. Check atie crac.ucc.ie websittor much more information on air pollution

and climate change.
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Breakthrough as US and China agree to ratify Paris Climate Deal

Extracted from Guardian newspaper on line rgort 5/8/2016

https://www.theguardian.com/environment/2016/sep/03/breakthroucgtus-china-agreeratify -paris-climate-changedeal

Campaigners hail key moment in battle against global warming as presidents Obama and Xi announce de
on eve of G20 summit in Hangzhou

The United States and China, the worldds bigges
formally ratify the Paris climate change agreemaméa move campaigners immediately hailed as a
significant advance in the battle against global warming.

Speaking on Saturday, on the evehe#G20 summit in Hangzhou, US president, Barack Obama, confirmed
the longawaited move, the result of weeks of intense negotiations by Chinese and American officials.

AJust as | b e menewillealtimateleproeaa be a turairg) poinefor our planet, | believe that
history will judge todayés efforts as pivotal, o
president, Xi Jinping, and United Nations secretary general, Bamokin.

G20 summit: US and China ratify Paris climate change agreementas it happened

AWhere there is a wildl and there is a vision ar
prepared to show leadership and to lead by example, it is pofssibie to create a world that is more
secur e, more prosperous and more free than the

commitment is part of a final push to secargreen legacy for his presidency

EarlierChina had announced it would formally ratify the Baccordwnith President Xi vowing to
Aunwaveringly pursue sustainable devel opmento.

AOur response to climate change -beiamg o morkif w
according to the Associated Press.

Obama said the joint annoure ment showed how the worldés two |
together to fight climate change.

ADespite our differences on other issues we hop
inspire greater ambition and greateiaotn ar ound t he world, 06 he said.

AWe have a saying in America that you need to p
audience at Hangzhouds West Lake state guesthou
i's what wewara&r @oliemgdiéng by exampl e. 0

If the Paris agreement comes into force this year as hoped, it means the nearly 200 governments party to
will become obliged to meet emissieastting pledges made before the deal last December. For example,
the EU haeasah deater mined contributiondo of cuttin
the US by up to 28% by 2025 compared with 2005.

The deal coming into force would also commit the countries to aspire to keep temperatures below 1.5C
above prandustrid levelsi a tall ask and one that will require those country pledges to be ramfieahdp
for rich countries to continue giving climate aid to poorer countries beyond 2020.

Analysis Paris climate deal: key points at a glance

The goalof 1.5Cisabigdep bel ow the 2C agreed six years ago
means for global emissions and the future of the planet
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David Waskow, the international climate director of the World Resources Institute, a Wasliiagéah
thinktank, describéthe USChi na announcement as a sign the wol

from fAimaking commitments to delivering actiono.
AWhen the two | argest emitters | ock arms to sol
track, 0o WNaskNewwesrmaibefore have these two countri
challenge. Thereb6s no question that this histor
I

egacies of Obamadés presidency. o

Ranpi ng Son@hinag xhpee rgtr,o ucpadlsl ed t he announcement i

against climate change. Al This is] the two big
thenworkingtoge her t o tackle them, 0 Song said. dAltoés ¢
AThe world finally has a global <climate agr eeme
Jennifer Morgan, the executive director of Gree
efforts to address climate change. 0

In Washington, the Republicanont r ol | ed Congress has questioned
by decree, noting that t he adveandcorsadtt I# on makangs t
But the chamber does not ratify treaties, and t

since thesecond world warThose agreements are not submitted to the Senate but are also considered
binding in international law.

The Paris agreemergeded last December after two weeks of frantic negotiations, must be ratified by 55
countries, representing 55% of global emissions, in order to come into force.

The news that t he iwlorale tbgether tespgnsililevioo abeundiBi of eonss
would formally ratify the deal is therefore a major step towards achieving that.

Before Saturday, only 24 countriesesponsible for about 1% of global emissiérsadratified the
agreerent, while 180 had signed it.

Shortly before Obama landed in HangzhGtajna became the 25th country to ratify the agreentiesaid
themovewoud fAsafeguard environmental securityo and

Song said the move increased the likelihood that the Paris deal would be implemented by the end of this
year, possibly even befodko ve mber 6 s UN c | i ma.t edd Shuinsmi wo u Ind Muaa tr
without the US and China ratifying the agreemen

Climate campaigners now expect edheamajpramittefsisuchaas i 0 n
Brazil, the worlddéds seventh |l argest emitter, fo
Li Shuo, Greenpeacebds China climate policy advi
bringing the Paris deal into effect bytheend 2016 it would have been ac

compared with most international treaties.
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| CI School s Chemi st2rOyl 5MelvBs

ILLUMINATING OUR MODERN WORLD:
“CHEMISTRY AND LIGHT”

Tim Hannon, St. Flannans College, Ennis, Co. Clar&/i nner of t hi s vy e &mpditiolsc hoo
l ntroducti on

From t he hegnenniwreg hafise riayesd ttoheva3um our sel ves d
weary flame to accompany our ncogrhvtesr.s i donw onia ne nh

produce | ight from electricity, heat and chemic
Everay dn our modern world, we use chemistry ar
entertainment. It is the ambition of science,
energy and ultimatel micnraddtee me annaf ®f dluedn,| | amd
needs.

Without experiment | am nothing.vichaei Faraday

What | s Light?

Light is part of the electromagnetic spectrum,

radnawibees, as their names suggest are fluctuat
energy from one | ocation to another. Visible |

el ectromagnetic spectt rtuhne wvhiutnha nt heey ee xccaenp tdiea ne ctth a

radiation can also be described
with wavelike properties at itnhte

El ectromagne C
I g

otons as the newsletter progresse

h

toi
each travel i n
the role of ph

How Does Light Travel ?

Light travels in the form of waves. These are t
direction of vibration in théeaewavescitsoapphaxi
property which | ight waves possess which sound
Light waves can travel through transparent and
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EVERY DROP OF KNOWLEDGE

SPARKS A LIGHT,

ILLUMINATING AN OCEAN OF

DARKNESS TEEMING ON THE
EDGE OF BRILLIANCE.

Bioluminescence

The speed hhdgpéedhof VSotund

So which is faster, the speed of |ight or the s

Light is by far the fastest, in fi@at rietnt ilosH etanlweer
the fALegimt o sfpteerd empl oyed byescierndeghti dtriaocvre | wr
300, 0M@ sQ0QO0 when it travels through a3v®csu)um,n we

To put this stark contrast into perspectiitwe,t ocdad
at the speed of | ight, you could theoretically
your finger.

It is this enormous difference in speed which h
and dterun This delay is due to the fact that [|igl
faster than the compression wave which it <creat
it

Spectro

Spectroscwgpy ofs tthe isimteraction of electromagne
beam of white |Iight strikes a triangular prism
known as a spectrum. The40r0antgoe 700f0 vniasni obnheet ewasv.e |
allows production and viewing of the spectrum i
which are not visible to the human eye anadvisop ee
l ight and I nfrared radiation.

Ul traviolet Light

Ultraviol et Il i ght I's a type of el ectr omarganyest iacr
gammays. UV 1T ight, which comes from t ledél isguhnt, pios
gl ow, and is respodmanidblseaanbar nsummHemwetvans t oo ml
damaging to |living tissue. Getting painful sunb

skcancer.
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| nfraretdi ormd(i |l R)

|l nfrared radiation is a type of electromagnetic
people encounter most in everyday I|life, althoug
peopleekaint fas a result of the heat it generate
|l R radiation is one of the three ways heat S
convection and conduction. Everything with a te
Fahrenhei26®egrneiensusCel sius) emits | R radiation.
and much of its vis-emietkedghnh t&&eabsombefl andtdr m
The Light of the Sun

The Sun is comergnygt!| whrehewsi sgeein the form of
generates this energy in a process known as The
energy of fusion is releasedr gogmrtrhya nfgorpmmardfi cad e
speed of 1light

A photon released by one atom collides with an
photon, which collides with yet anot herr aadtioam,e s
from the core of the Sun, which is the only par

many different forms of electromagnetic radiat:.
rays, anmdyisnf rrThreedSol ar energy emitted by the Si
to take place. Wi thout the existence of our Sun

Phot osynt hesi s

Photosynthesis is theapdocessauseldabdtyempilantlist, h:
convertégsohamrebgry into chemical energy. There &
oxygenic photosynthesis and anoxygenic phoat anyn
is seen in plants, algae and cyanobacteria.

During oxygenic photosynthesis, light energy transfers electrons from water (H20) to carbon dioxide
(C0O2), which produces carbohydrates. In this transfer, the CO2 is "reduced,"” or receives electrbas, and t
water becomes "oxidized," or loses electrons. Ultimately, oxygen is produced along with carbohydrates. T
Equation below outlines effectively what is taking place during photosynthesis.
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Solar Energy

It is estimated that solar energy will accouwnt between (8.5%) of global electricity by the year
2050,depending upon energy policy, manufacturing costs and technological advances. In 1905, Albert
Einstein described the nature of light and the photoelectric effect, for which he later won a Nebwl Priz
physics. AlIl modern Photovoltaic technology 1is
work.

Photovoltaic |Iiterally mear

Electricity can be produced directly from photovoltaic techng|d),
cells. When sunshine hits the PV cell, the photons of light excite the
electrons in the cell and cause them to flow, thus generating electricit
Scientists across the globe are currently researching the possibilities
using sunlight in order topduce molecules such as hydrogen, carbon
monoxide and methanol and carbon dioxide (Artifical Photosynthesis

Fire and Faradayo6és Candl e

Before electric light was commonplace, all artificial light was produced by means of chemistry. Light is
often theresult of combustion or heating, or both. A simple fire produces light because the sticks or coals
get sufficiently hotto glowredfir ed hot o.

Gas was widely used for streetlights and in the home, but a gas flame itself does not produce much
illumination. It was found, however, that heating a substance such as (Calcium hydtaxX{del)2 ) lime
(hence the term 6in the | imelightdd) or a mantl e
This principle is still used in mobile lighting andsgamps used for camping, although thorium has

generally been replaced by other elements such as yttrium (yttrium oxide, Y203), zirconium, (Zirconium
dioxide ,ZrO2) and cerium (Cerium (IV) oxide, Ce020).

The candle was the centrepiece of one of the nrapsbdis series of popular science lectures. The six
Christmas lectures delivered by Michael Faraday at the Royal Institution in December 1860 and January
1861 were on The Chemical History of a Candle.

Over the course of the lectures Faraday demonstratad émdiences of around 700 many aspects of the
chemistry relating to candles. Starting with how candles can be produced, he ranged far and wide and
covered, using deceptively simple experiments, chemical themes including the composition of the gases
produced on burning and the structure of the flame itself.
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Bi ol umi nescence
Bioluminescences light produced by ahemical reaction within a living organism. Bioluminescence is a

type of chemiluminescence, which is simply the term for a chemical readtierewght is
producedBioluminescence is a "cold light." Cold light means less @b of the light generates
thermalradiation, or heat.

Most bioluminescent organisms are found in the ocean. These bioluminescer@species include fish,
bacteria, ad jellies. Some bioluminescent organisms, including fireflies and fungi, which are found on land
There are almost no bioluminescent organisms natifrest water habitats.

The chemical reaction that results in bioluminescence requires two unique &lsetawferin and either
luciferase or photoproteithwuciferin is the compound that actually produces light. In a chemical reaction,
luciferin is called thesubstrate. The bioluminescent colour (yellow in fireflies, greenish in lanternfish) is a
result ofthe arrangement of luciferin molecules.

Some bioluminescent organisms produce (synthesize) luciferin on theiDivaiflagellates, for instance,
bioluminesce in a bluisgreen color. Bioluminescent dinoflagellates are a tygdaotktor® tiny marine
organsms that can sometimes cause the surface of the ocean to sparkle at night.

Eind out more abodr
Bioluminescence from the
BB(C's #BluePlanet:

hitps://youtu.be/UXIEE-eloiM

Chemil uminescence (The Luminol Ef fect)

Chemiluminescence is the production of light from a chemical reaction. Two chemicals react to form an
excited (highenergy) intermeidte, which breaks down releasing some of its energy as photons of light.

One good example of chemiluminescence practical applications, is the use of Li@xAaN:05) in
forensic science. Forenditvestigators use luminol to detect trace amountdaufd at crime scenes, as it
reacts with the iron ihemoglobin. Biologists use it in cellulassayso detectcopper,ron, andcyanides, as
well as specific proteins byestern blot (a core technique in cell and molechi@iogy).

When luminol is sprayedvenly across an area, trace amounts of an activating oxidant make the luminol
emit a blue glow that can be seen in a darkened room. The glow only lasts about 30 seconds, but
investigators can document the effect with a femgosure photograph. Crime sednvestigators must

apply it evenly to avoid misleading results, as blood traces appear more concentrated in areas that receive
more spray. The intensity of the glow does not indicate the amount of blood or other activator present, but
only shows the disibution of trace amounts of in the area.
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g’ is an enzyme

An enzyme is a chemical (called a catalyst) that interacts with
a substrate to alter the rate of a chemical reactotiout

being used up in the process. The interaction of the luciferase
with oxidized (oxygeadded) luciferin creates a byproduct,
called oxyluciferin. More importantly, the chemical reaction
creates light.

Firewor ks and Light

The multitude of colours we see in fireworks are produced by the use of different metallic salts. When ions
of the metallic elements in each salt are heated their electromsbexxcited. Excited electrons drop back
down to lower energy levels and release light of very specific colors in the process. This makes for a
beautiful demonstration and colourful fireworksalso allows one to determine with great ease which
metallicsalts were used in the production of the fireworks.

¥ 4

Did you know?

wavelength (nm)
400 450 500 550 6?0 650 700
“ -
|
300 265 240 215 200 185 170
energy (kJ/mole)

The atoms of each element absorb energy and release it as light of specific colors. The energy absorbed |
an atom rearranges its electrons from their loveestrgy state, called the ground state, up higherenergy

state, called an excited state. The excess energy of the excited state is emitted as light, as the electrons
descend to loweenergy states, and ultimately, the ground state. The amount of energy emitted is
characteristic of the elemenndthe amount of energy determines the color of the light emitted. For
example, when sodium nitrate is heated, the electrons of the sodium atoms absorb heat energy and becol
excited. This higkenergy excited state does not last for long, and the exdéetians of the sodium atom
quickly release their energy, ab@&@0kJ/mol, which is the energy of yellow light.

The amount of energy released, which varies from element to element, is characterized by a particular
wavelength of light. Higher energies ocespond to shorter wavelength light, whose characteristic colors are
located in the violet/blue region of the visible spectrum. Lower energies correspond to longer wavelength
light, at the orange/red end of the spectrum.

Light and Circadian cl ocks

Embeddd within our genes, and almost all life on Earth, are the instructions for a biological clock that
marks the passage of approximately 24 hours. Biological clocks, or "circadian clocks" (circa "about”, diem
"a day"), help time our sleep patterns, alertnexsd, physical strength, blood pressure and much more.

About 1% of the cells that form the optic nerve are directly sensitive to light. These photosensitive retinal
ganglion cells (PRGCs) detect the dawn/dusk cycle and send projections to the SCN (dttaasmpatic
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nucleus) and force the molecular clock to be exactih@4rs long. Under normal conditions, we experience

a 24hour pattern of light and dark, and our circadian clock uses this signal to align biological time to the
day and night. The cloclk then used to anticipate the differing demands of tHaeo24 day and finéune
physiology and behaviour in advance of the changing conditions. Body temperature drops, blood pressure
decreases, cognitive performance drops and tiredness increases jraaoticf going to bed. Before dawn,
metabolism is geared up in anticipation of increased activity when we wake.

Sleep and Circadian Rhythm Disruption (SCRD) occurs when our natural circadian rhythms are pushed ol
of sync. Small changes in brain functicanhave a big impact on sleep, and disrupted sleep leads to health
problems ranging acrogscreased stress hormones, heart disease, weight abnormalities, reduced immunity
increased rislof cancer, and emotional and cognitive problems.

Severe SCRDsia feature shared by some of the most challenging diseases of oufrimeschizophrenia
and bipolar disorder to Alzheim@rand stroke, as well as in serious disorders of the eye. SCRD is also
widespread in the ageing population, those who work sriftiseveryone affected by the demands of
todays 24/7 society. Despite the prevalence of SCRD, its origins remain a mystery, its detection is
frequently overlooked, and it is rarely treated.

The Effects of Artificial Li ght

Artificial light is composed of iible light as well as some ultraviolet (UV) and infrared (IR) radiations, and
there is a concern that the emission levels of some lamps could be harmful for the skin and the eyes. Botf
natural and artificial light can also disrupt the human body clodklze hormonal system (as | have

previously said), and this can cause health problems. The ultraviolet and the blue components of light hav
the greatest potential to cause harm.

Sour ces:

The Royal Society of Chemistry, Digital Archive:
http://www.rsc.og/Publishing/librarians/digitalarchive/index.asp®e=

AWaking up to the link betweenfaulty body clock and mental illnesArticle by Russell Foster, professor
of circadian neuroscience at the University of Oxford, The Guardian:
https://www.theguardiancan/science/blo@013jul/22/body-clock-biologicalcircadiansleep

Science Photo Library:

http://www.sciencephoto.com/

Chemistry For Dummie2nd Edition byJohn T. Moore
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Industry and
Business

Promoting Manufacturing Excellence  Posted o4 August 2016

U40 million funding granted

Minister for Jobs, Enterprise and Innovation, Mary Mitcl@d Co nnor aTb otumncceeyd near

million in research funding for 24 major research projects. The funding is distributed via Science Foundati
l relandds I nvestigators Pr ogr ambDepartinénpfdobsy Enterprisd u n
& Innovation. Withawar ds ranging from u500, 000 to 02.7 mi
funded by the Investigators Programme will support over 200 researchers.

Mi ni ster for Jobs, Enter pri se andThisfumiogpeoteas am , \Y
i mportant platform for researchers to advance t
for excellence in sectors such as health, agriculture, marine, energy and technology. Engaging with 39
companies, the programme offers resb@rs the opportunity to develop their careers, as well as providing
industry collaborators with access to the wealth of outstanding expertise and infrastructure found
throughout the island. The alignment of the Investigators Programme with Horizon RB@Z)ropean

Uni onbs research funding programme, wil/ |l ead t
increasing international collaboration. The projects within this programme clearly demonstrate excellent
and impactful research whichisakeygjoaof t he Government déds Bcience

By

l nnovation 2020. 0

To drive national success in Horizon 2020, the SFI Investigator Programme involved the collaborative
participation of a number of Government Departments and funding agenciasdiw for seven of the
projects is being provided by the Department for the Economy, Northern Ireland (DfE), the Geological
Survey of Ireland (GSI), the Marine Institute (Ml), and the Environmental Protection Agency (EPA).

Professor Mark Ferguson, Directoe@ral of Science Foundation Ireland and Chief Scientific Adviser to

t he Gover nment ThefScidnae Eduredatidn Iralahd lavdstigatérs Programme supports the
highest standard of impactful research, as clearly demonstrated by the outcomedamipawards. have

high expectations for these projects; all have undergone rigorous peer review by international experts and
we have funded only those projects deemed to be at the pinnacle of scientific excellence. As well as
providing an important @tform for engagement in Horizon 2020, the programme also creates training and
employment opportunities, promotes industrial collaboration and drives advances in energy, agriculture,
science, technol ogy and healt howhetcy. avi | | benef

The 24 research projects funded are in a range of strategically important sAdimtbier ten projects were

also deemed scientifically excellent and impactful by the International Review Panel and are on a reserve
to be funded, if budgetpermit later in the year.
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The one source for all your chemical

I_ENNOX needs.

Lennox Laboratory Supplies
John F. Kennedy Drive
Naas Rood, Dublin 12

Pening

e,
Q) 1,
LT
T —

(IMS) in a large range of volumes and concentrations.

<eep tightly closed when not In U

PH Buffers & Conductivity Standards
Lennox offers a comprehensive range of pH

Buffers and Conductivity solutions for the
calibration, monitoring and qualifying of pH
and conductivity instruments. All of Lennox
pH and Conductivity solutions are traceable
against SRM of NIST.

Volumetric Solutions

Volumetric solutions from Lennox are ready-
to-use solutions manufactured in large lots
that will save you the time and expense of
preparation and standardization. We offer a
full range of Base and Acid solutions. Lennox
ready-to-use volumetric solutions are
manufactured to stringent specifications and
utilise Quality Control procedures to reduce
lot to lot variability, are labelled with
expiration date and available in several

packaging options.

Custom Manufacturing

Lennox offers a flexible  custom
manufacturing service to produce quality
products. Our lab routinely manufactures
solutions to meet research, pilot scale and
full scale production requirements. We have
extensive experience in this area and can
manufacture from 100ml to 1000lt. Contact
our sales team to discuss your chemical
custom manufacturing needs now.

Ethanol
We can supply from stock a full range of
Ethanol Absolute & Ethanol Denatured

Contact us on 01455 2201 or email cs@lennox for more information on Lennox Chemicals.

www.lennox.ie Article

LENNOX
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Industry and '(f): Jazz Pharmaceuticals®
Bus'ness L= Innovation that performs

Promoting Manufacturing Excellence  Posted on04 August 2016.

Drug manufacturer Jazz opens ub5

Posted or®4 August 2016.

Jazz Pharmaceuticals todaynounced that the Minister for Jobs, Enterprise and Innovation, Ms. Mary
Mitchell O6Connor and the Global Head of Life S
Chairman and Chief Executive of Jazz, Bruce Cozadd, at a ceremony today to nudfikith@pening of a

new Jazz manufacturing and development facility on a 17 acre site in Monksland in Co. Roscommon, nea
Athlone, Ireland. The opening was also attended by local Independent TD and Minister for
Communications, Climate Change and Envnemt, Mr. Denis Naughton TD.

This is the first directly owned, managed and operated manufacturing facility built by Jazz and the compar
has invested approximately u50 million in its d
supported by IDA leland. The facility has recently secured full regulatory approval from the United States
(U.S.) Food and Drugs Administration (FDA) and the Health Products Regulatory Authority in Ireland. The
company expects to employ up to 50 people within three yemz.isla global pharmaceutical company

with its headquarters in Dublin, Ireland where it employees approximately 100 people, and with operations
in multiple cities in the U.S., in Oxford, England and in Villa Guardia, Italy.

Speaking at the event, Mr. Cazal s ai d, AThis new manufacturing a
in Ireland and also an investment in our growing global infrastructure, which will enable us to more closely
oversee and control the process of bringing high quality productsiémgatt is particularly meaningful for

us to open it in lreland, close to our global =c
encouraged to come to Roscommon because of the excellent track record of this community in supporting
the ptarmaceutical industry and the pool of local talent available. We would like to acknowledge the local
community, the Roscommon Country Council and IDA Ireland for their continued support and
collaboration, and note the remarkable-prsiness environment Ireland that facilitates investments like
this one. o

Speaking at the event, Minister Mary Mitchell C
the official opening of Jazz Pharmaceutical soéo f
pharmaceutical company of this calibre establish such a facility in Co. Roscommon is hugely significant,
demonstrating serious commitment by the company to the region. The jobs created when the facility is
operating at full capacity will be of greatbénet t o t he | ocal area and ec

ATodayds opening and significant i nve sNomeslantd.Itby
is a testament to the talent and expertise of the people of Roscommareldvene the new facility and
greatly appeciate the investment and loyalty to the region shbywdazz Pharmaceuticals and to the people
of Roscommon, 6 said Minister Naught en.

Barry Heavey, | DA I relandébés Gl obal He adseethis Li f e
significant andstrategically important development for Jazz Pharmaceuticals cofmstitm. It

demonstrates | relandds ability t olocationspnl confirmathe u f
companybd6s commitment to expanding its presence
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MORE EFFICIENCY
MORE FREE TIME

The new Agilent 1290 Infinity || LC

All you expect, and more. Setting new benchmarks in
analytical, instrument and laboratory efficiency. You
may find yourself with extra time on your hands.

Meet the next generation UHPLC
EfficientUHPLC.agilent.com
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What would you do with extra time?
Join the #EfficientUHPLC talk.

Agilent Technologies
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Industry and
oo chanelie
Promoting Manufacturing Excellence Posted or21 July 2016.

Chanelle Group Accelerates Export Growth

Chanelle Grap, which is the largest Irisbwned manufacturer of human and veterinary pharmaceutical
products in |Ireland, is undertaking a 70 milli
and respond to the evolving needs of its customers worldwide.

Headquartered in Loughrea, County Galway, Chanelle Group currently employs 375 people worldwide. Tt
15 acre site at Loughrea incorporates two manufacturing plants, three research and development centres,
warehousing and offices. The company also opetaiesales offices in the UK, a commercial office in

India and a fourth R&D centre in Jordan.

Established in 1983, Chanelle has since develop
over 80 countries worldwide. The enterprising company is still 100% owned by its Founder and Managing
Director Michael Burke.

Chanelle manufactures ttohuman and veterinary pharmaceuticals. Its products in human medicine treat a
number of conditions including high blood pre:
animal health, Chanelle manufactures a number of products for smalrgaciamals including
anthelmintic (antworming), antibiotics, sedatives, NSAIDS Ectoparasiticides aneEgmleptic Drugs.

Chanelle provides a range of services to its customers including research and development, registration a
production of genecipharmaceuticals for both human and veterinary pharmaceuticals. The company
provides an end to end solution from development right through to raw materials and finished goods.
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Ch an e | |-d-thesart sianuactering facilities currently have the capaimtproduce 3 billion tablets,
2.5 million liquids and 2 billion capsules per year for human and veterinary products.

International Focus

Chanell ebs key markets are the EU, which gener a
Japan, SouthAfrica and the Middle East. The company has over 1,700 animal health licenses registered in
the EUT the largest number of registered veterinary licenses of any company in tharelh further 500
licences outside the EU. Chanelle holds over 800 prdidecices for human health products worldwide.

|l ndeed, the companyod6s extensive product | icense

Chanelle supplies 10 of the top 12 multinationals in the world with both human and veterinary products. Ti
dynamic ompany is continuing to expand its customer base in all countries that it currently exports to.

Development

Founded in 1983 by Miclael Burke to provide a veterinary distribution service in Ireland, Chanelle
commenced manufacturing its own generic Anifdaalth products in 1985 before expanding into the UK

in 1992. The company moved into the research, development and manufacture of generic human medicin
in 2000 with the establishment of Chanelle Medical, and eight years later further expanded its oversea
business with the creation of Chanelle Vet UK to provide veterinary medicines to Veterinary Practitioners |
Britain. Also in 2008, the company established an R&D laboratory in Jordan to concentrate on new produc
development for human and veterinary metes.

Al n the past five years revenue has grown 100%
growth has been driven by research and developmmént new products and the e

says Michael Bur ke. AWe invest over U8 million
will continue. o

0470 Million I nvestment Progr amme

The 070 million i nvestpeanentedly Cramnglteatisrheadoguarters ib leoughrga

will allow the company to continue to grow in international markets. A 30,000 sq ft manufacturing plant,
currently under construction, will supplement the existing 220,000 sq ft facilities. The ndywyiah is
expected to be finished in spring 2017, i's bein
for the EU and US markets.

In addition to significantly expanding manufacturing capacity at its Loughrea headquarters, Chanelle is als
investing in further enhancing its research and development capabilities.

AThe investment will allow the company to doubl
facility and effectively meet the global demand for our makkatling pharmaceutis and the new

products in development, 06 explains Michael Bur k
The 070 million investment by the Chanell e Grou

class manufacturing location and as a leading centre for research and development in both human and
veterinary pharmaceuticals.

AThe r eguldainlkelayd are Ve highaamd this stands to the company when seeking registration
of new products in other countries, particul ar/|
AThe countryoés highly educ atseTthe mapritylofthe jolosehe mewr e x t
invest ment will generate are expected to be thi

Organic Growth
AThe recent investment is a key |l andmark in ful
growing organi tBarkek y, 6 says Michae
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He adds: AThe company expects to |l aunch 75 new
well as expansion into new markets including the United States, Central and South America. A further 175
new jobs will be created bringingtéd employment in Chanelle Group to over 550 people. Revenue is
expected to increase by a further 65% over the

Meeting Changing Market Requirements

The investment will ensure that Chanelle remains well placed to capitalise on the chaggirements of

the global human and veterinary pharmaceutical products market. In human pharmaceuticals, one of the
biggest factors impacting the medical sector is the ageing demographic. In animal health, the growth of
companion animals is having a draie effect on the pharmaceutical industry with a growing demand for
product types such as antibiotics, anflammatory drugs and parasiticides.

AAs these trends grow, the need for a more cost

grow and Chanelle is working on new innovative |
The Chanell e Founder and Managing Director conc
innovative products for the generic pharmaceutical industry. Alré@laignelle expects to launch 75

products over the next five years and this is Kk

and existing markets. o

Industry and P —
Business Glan Agua

Promoting Manufacturing Excellence  Posted o8 July 2016

Glan Agua creating 60 jobs for Galway

Glan Agua a company specialising in waste water treatment is to create 60 jobSaw@g.
The companys doubling its existingvorkforce with an expansion of its Irish and UK headquarters.

Glan Agua was established in Ballinasloe in 2008 and is a subsidiaries eEMgitavhich is expanding its
operations in the Republic through the two companies and creating a UK and Ireldgdantas.

The companys a provider of design, construction, commissioning, operation and maintenance services
within the water and wastewater sector.

MotaEngi |l chief execut i ve Goblngilaslreaffirivimgits cammitraentttoithiss
market and our intent to continue to invest in this country in order to be a leader in the technical areas in
which we operate.

AWe are also committed to developing career opp
our activitynotony in I reland but also in the UK. O

| DA I reland chief executive Martin Shanahan sai
engineering base in Ireland and delivers a quality investment for East Galway which is a key regional
location for D A , creating an extra 60 high value jobso.

Minster for Jobs Mary Mitchel!l O Connor said sh
the surrounding areas.
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AOne of my priorities as Minister i s paticadytinn ng a
rur al |l reland, 0 she said. i believe only a str
needed to create a fair society.o

Minister of State for the Office of Public Works and Flood Relief Sean Casaidythe jobs wdd be a
Asignificant boosto to the region.

Alt 1 s great to see this company expanding, <cre
and the wider region, 0 he said.

Altods very positive for a t owlkethidléshevs thatcorapanies o u g
can | ocate in regions once the necessary infras

As part of the expansion, Glen Agisarelocating its administration and manufacturing base from
Ballinasloe to Loughrea.

All existing staff will move to the new plant, some 30&kway from the original headquarters.

The company is seeking a number of civil, mechanical and environmental engineers in the initial stage of |
expansion, with all jobs coming on stream over a five peaiod.

Lot d »J) SANOF|

Promoting Manufacturing Excellence Posted on26 Ju|y 2016

Pharma giant creating 40 new jobs for Wagrford

Sanofi is enacting a narehange at its Waterford plant, bringingn 40 new st aff as i
name from Genzyme Waterford to Sanofi Waterford.

ASince Sanofi acquired Genzyme gl obal Inglyciosely 2011
integrated within Sanofi Industrial Affairs so this is the logical next step as we plan for the future and build
on the track record of achievement and growth h
Waterford.

Already thoughta be employing over 600 people, in2013t 4 m was put into a new
coast to increase production of its insulin product Lantiss expansion is ongoing.
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A Thermo Fisher Scientific Brand
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Industry and &
SUSTAINABLE
= ENERGY AUTHORITY
Business sedal

Promoting Manufacturing Excellence Posted or27 July 2016.

U227 million I n fundi ng serojects e d
under Horizon 2020

Irish research institutions and industry have consistently won funding for eredagyd research under the
EU Horizon 2020 programme with over 027 mil/ /i
National Delegatethe Sustainable Energy Authority of Ireland (SEAI) has been supporting many of these
organisations in their Horizon 2020 bids, as well as providing additional research funding.

Horizon 2020 is the EUOG6s | argest ggseaesehrahdbu
billion for the period 2014 to 2020. SEAI, with Enterprise Ireland, helps identify opportunities for Irish
research institutions and industry in the programme. The Irish energy research community is reaping the
rewards from activ@articipation in the programme and, in doing so, is addressing some of the main
challenges facing the energy system.

Commenting on Irish participation in Horizon 2020 energy programmes, Dr Eimear Cotter, Head of Low
Carbon Technol o ¢ inwmstid tased&stidh supporit fdr Irishiprojects in the area of energy
research and renewable energy technologies. SEAI is helping to build national energy research capacity
through its Research, Development and Demonstration Programme from which mangheseproceed

to European funding. It is particularly pleasing to see Irish SMEs perform well with companies such as NV
Energy and Exergyn successful in drawing down both national and EU funds to support the
commercialisation of their productso.

Irelandhas also been successful in securing funding in4{acgé& energyelated projects. RealValue, a
consortium |l ed by Glen Dimplex, won ul2m for it
demonstrations of its technology in Ireland, Germany and &.a8KEAI, with Enterprise Ireland, will work

with Irish participants to continue to identify largeale funding opportunities for Ireland in the energy
sphere.

For more information on the national support structure for Horizon 202@wsaehorizon2020.ie
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Gsas jmp

Stalalicoll Dscmvent=Fraw 345

About SAS and JMP

JMP is a software solution from SAS that was first launched in 1989. John Sall, S&&der and Executive Vice
President, is the chief architect of IMP. SAS is the leader indsssanalytics software and services, and the largest
independent vendor in the business intelligence market. Through innovative solutions, SAS helps customers at
than 75,000 sites improve performance and deliver value by making better decisiemsSiase 1976 SAS has been
giving customers around the world THE POWER TO KNOW®.

SAS UKHQ SAS Manchester SAS Glasgow SAS London
Wittington House 5th Floor, Quay West Cuprum Building 7th Floor

Henley Road, Medmenham Trafford Wharf Road 480 Argyle Street 199 Bishopsgate
Marlow, Buckinghamshire Manchester Glasgow London

SL7 2EB M17 1HH G2 8NH EC2M 3TY

Phone: 01628 486 933 Phone: 0161 888 2211 Phone: 0141 223 9100 Phone: 01628 490 176

SAS Institute Inc. World Headquarters +1 919 677 8000

JMP is a software solution from SAS. To learn more about SAS seisitonfror JMP sales in the US and
Canada, caB77 594 6567 or go tnp.com.....

SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of

SAS Institute Inc. in the USA and other countries. ® indicates USA registration. Other brand and product
names arérademarks of their respective companies. 107746 _S141002.0615.
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Industry and
Business

Promoting Manufacturing Excellence Posted or20 July 2016.

Pfizer creating 350 newjobs

Pfizerhas announced that it will be creating to 350 new jobs with its latest multimillion euro expansion
of its Grange Castle Campus in Dublin.

The pharmaceuticalompany is planningp build a fivestorey biopharma manufacturing unit , addmgre
than 34,500sg m to its current footprint on what is already one of the largest biotechnology plants in the
world.

The expansion will take between 24 and 27 months to complete once excavation begins and will
employ1,250 construction workers.

Extracts from I ndustry &PrBeursiienre sksu bplriosvh idr

PREMIER

For further information please contact:
http://www.prempub.com/
51 Park West Enterprise Centre, Nangor Road, Dublin 12, Ireland

T:+353 16120880 +353 1 6120880 | E-mail: info@prempub.com/ | Web: prempub.com
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Portable benchiNMR spectrometer from GHiar Fluorine, Proton or Dual
NMR

The spectrometer offers spectroscopic resolution at a fraction of the size and maintenance of current NMF
instrumentation. The design brings analytical performance and ghirged utility to tle benchtop, fume
hood or glovebox due to the compact size of the machine.

The NMReady was the first 60 MHz spectrometer available on the benchtop NMR ravketits small
footprint (Dimensions: 9.5 x 11x 17 inches) and light weight nature (only 45liesypectrometer is ideal
for incorporation directly into the laboratorifhe NMReady is compatible with all standard consumable
5mm NMR tubes, also available from GPE Scientific, so sample preparation is simple and fast.

The machine offergood €nsitivity and the high resolution allows spectra to be measured quickly. The data
can be processed directly (even while wearing safety gloves) through thim pedistive touchscreen
without connecting an external computer.

Contact Information:

GPE Sentific Ltd, Unit 5, Greaves Way Industrial Estate, Stanbridge Road, Leighton Buzzard,
Bedfordshire, LU7 4UB. UK.

Phone: +44(0)1525 382277
E-mail: info@gpescientific.co.uk

Website:http://www.gpescientific.co.uk/products/chemistry/nanalysigeadybenchtopspectrometer

Company Information:

GPE Scientific Ltd was established in 1962 and is a leading distributor and manufacturer of laboratory
equipmentglass blowing products and specialised glass components for the industrial, laboratory and
research market3here are many reasons to choose GPE Scientific above our competitors; we pride
ourselves in stocking thousands of products from leading suppliev&ling you with the best selection of
laboratory equipment on the market. This includes being the exclusive distributors for Chemglass Life
Sciences and Chemical Reactors, Norell NMR Tubes and Accessories and the portable Nanalysis NMRee
Benchtop Sperometer.
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MASS SPEC FOR CHEMISTS

With over 20 years of mass spectrometry and chemistry expertise,
Advion has produced a family of mass spectrometers designed
for the chemist. The affordability, small size and ease-of-use
make them ideal for use directly at the chemist’s bench, giving

immediate answers and informed decisions instead of waiting in
line at a central analytical service laboratory. Now every chemist
can have a mass spec that works the same hours they do.

A
o
TLOCMS -
mass arahsis of TLC spots E

——

Detector for (UHPLC

Cormpound identification
by drect inection

High performance compact mass spec
designed especially for chemists

Coupled to Flow Reactors,

Purtfication by SFC or PrepLC
Huydrogenation & Batch Chemnistry

Onine Flssh/CMG -
mess directed fraction collection
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Better control and understanding
of your processes
with Innopharma Labs PAT solutions

= Non-product contact

= Batch and Continuous Processes
= Colour images of particles

- Portable and flexible

= Intuitive user friendly software

= Measures wet and dry granules

Processes supported:
= Fluidised Bed Processing
(Granulation, Drying, Coating)
Spheronisation
Milling
Blending
Twin Screw Granulation

Dry Granulation/Roller Compaction
Hot Melt Extrusion

= Moisture control in
Fluid Bed Granulation &

Spray Drying

"
B

Continuous Blending &
Tabletting

Single sensor with 4 discrete
channels allows concurrent
measurements from up to 4 probes
located within a process

Contact us for:

‘ * Application consultation
: - * Sample Analysis
'nnODhQ rmalabs * Demo/Evaluation/Rental

* Full implementation support

Innopharma Labs

Q House, 76 Furze Road, Sandyford, Dublin 18, Ireland
Tel: +353-1-4853346

www.innopharmalabs.com
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Upskill For Your Future

» Develop your Business and Technology skills in . >
the Pharmaceutical and MedTech Industries ENROL TODAY

P Gain expertise in Pharmaceutical Manufacturing,

Business Improvement, Regulatory Affairs,
Clinical Trials and Data Analytics

Roles available in the industry

¢ Research and Development / Formulation
Quality Assurance / Regulatory Affairs
Manufacturing / Supply Chain
Pharmacovigilance
Clinical Trial Co-ordination
Marketing e —— =

e BA in Pharmaceutical Business Operations (Level 7)
® BA (Hons) in Pharmaceutical Business Operations (Level 8)

® MSc in Pharmaceutical Business & Technology (Level 9)

Innopharma Labs is an award-winning Irdsh

technology company and the leading provider of
industry led innovative education and training

programs for the phamaceutical and MedTech
industries. These programs, which are delivered in

conjunction with Griffith College Dublin and ITT

| —
1 Dublin are the number one choice for graduates
INNOPhAarMalans B
college of applied sciences for careers in the Phamaceutical and MedTech
sectors.

Contact Ann Ryan directly on (087) 2433847 or email: ryana @innopharmalabs.com

website: www.innopharmalabs.com
Office: (01) 4853346

IRISHCHEMICAL NEWS ISSUENO 4 SEPTEMBER2016



