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General Information

The 68" Irish Universities Chemistry Research Colloquium will take place on Thursday
23" and Friday 24™ of June, 2016. Should you have any queries during the Colloquium,
which are not answered below, please contact one of the Colloquium organisers at our
information desk or call the departmental office on 0 21-4903764. The information desk
will be manned in the foyer of the Boole Theatre see map, during the coffee breaks.
Refer to the colloguium website for further details and information .

Registration

Registration will take place in the Aula Maxima on Wednesday 22" of June from 6.00-
8.00 pm and also in the Boole Theatre foyer on Thursday 239 June at8.45 am. Each
delegate will receive a welcome pack on registration. Speakers should present
themselves to the Colloquium organisers at the registration desk.

Oral Presentation Sessions

The oral presentations will be held in parallel sessions inthe Boole Lecture Theatres3
and 4, see maps beginning at 9.30 am on Thursday. Please arriveat the beginning of
each sessionso as not to disturb the speakers. The details and times of talks and flash
presentations are outlined in the programme. All speakers of taks and flash
presentations must upload their talks to the podium PC during the preceding coffee

break/interval.

Poster Session

The poster sessiontakes place on Thursday 23 of June at 5.10 pm until 6.10 pm in

the Kampus Kitchen Hall on the BasementLevel of the Kane Building All poster

presenters should have posters already displayed and be available for discussion
throughout the poster session.

Delegates presenting posters should mount their display on the poster boards in the
Kampus Kitchen see map, on the morning of Thursday 23 of June from 8.45 am.
Posters (AQ in size, portrait orientation) should be displayed according to assigned
numbers on the abstracts.

Coffee Breaks

There are coffee breaks at11.25 am and 3.30 pm on Thursday, and 10.45 am on
Friday. The coffee breaks will take place in thefoyer of the Boole Theatre Area
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Lunch

There are fveral cafes and restaurants on and around UCC campusvhere delegates
may wish to have lunch. Cork city centre is approx. 15 min walk from UCC.

Colloquium Barbeque

The Colloguium barbeque will take place at the River Lee Hotel on the Thursday
evening. The hotel is approx. a10 minute walk from the main UCC gates. The welcome
pack contains your barbeque ticket, which must be presented to gain access to this
event. Delegates are asked to be inthe Weir Bar at the River Lee Hotelby 8.00 pm ..

Banking and Parking

There are two ATMs on the main campus (see maps provided and linked on the
colloquium website & one located outside the Main Student Restaurant, the other
within the Student Centre). Limited parking is available on campusin both Visitors Car
Parks Accessible parking where required are detailed on the website.

Internet Facilities

Visitors coming from another college should be able to automatically access Eduroam
Wi-Fi.In the event of a student of visitor not having Eduroam, access to the UCC Guest
Wi-Fi is as follows:

Username: chem23junel6 Password v2dzNd9q

Award Ceremony and Closing Address

The Closing Keynote Talk,award ceremony and closing address will be held in Boole
Theatre 3 on Friday 24" of June at 11.15 am. All delegates should attend and any
presenters who are unavailable to attend should nominate a person to collect a prize
in their absence.

Speaker Indemnification: The ideas and opinions expressed in the technical sessions
and posters are those of the presenter. No endorsement by the chemistry Department,
sponsors, or UCC can be claimed.

Photography and Recording is not Permitted in Technical or Poster Sessions
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8.45 am Registration
Boole 3
9.30 am Welcome and Opening Remarks
Prof. Justin D. Holmes
Head of Chemistry
Plenary Lecture
9.45am Prof. John Sodeau
Every Breath You Take

Boole 3 Boole 4

CHAIR: Dr Paul Evans CHAIR: Dr Orla Ni Dhubhghaill

Aramballi Jayanth S.(TCD) Gibson Gregory(QUB)
10.35am Self assembly studies of tripodal The Electrochemical Generation af O

molecules towards new materials on a Ni/SESnQ Electrode: A DFT Stud

gs?;a ,KZ\L"E (UIC?, ¢ Novel Wilson, Eoin (UCC)

yninesis & Evaluation of Novel Investigation of the neadV optical
11.00am Fundionalized Indoles as Potential . .
- . properties of secondary organic
Inhibitors of Kinase : .
aerosols in an atmospheric chamber

11.25am Coffee Break

CHAIR: Dr Ger McGlacken CHAIR: Prof. Martyn Pemble

Liu, Pai (UL)

Reddy, Andrew (May.n oqth) _ Device Scale Assembly of

11.55am Synthesis, Characterization and In Vitro .
. i o ) Semiconductor Nanorods by

Anti-parasitic Activity of a Novel Family Electrophoretic deposition

of Glycosylated Metallodrugs P P

Smith, Raymond (UCD) Sarangapani, Chaitanya (DIT)
12.20pm Configuration-Based Orthogonal Nonthermal plasma: a novel chemical

Activation of Thioglycosides decontamination tool

Flash Talks 1

CHAIR: Dr Dara Fitzpatrick CHAIR: Dr Tony Keene

Helen, Lisa (Tyndall/UCC) Browne, Michelle (TCD)

The 0SmardtAdleetle e d | e Water Splittingat Transition Metal
12.45pm Integrated with an Impedance Sensor ~ Oxide (TMO) Films in Alkaline Media

for Objective Nerve Localisation during
Ultrasound Guided Peripheral Nerve
Block

Cost vs. Activity
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1.05pm

2.15pm

2.40pm

3.05pm

3.30pm

4.00pm

4.25pm

Ahmed, Muhib (Maynooth)
New Life for an Old Tuberculosis Drug

Kitteringham, Eolann (RCSI)
Development of Bespoke Metal
Complexes for Cellular Targeting

Gaynor, Brian (UCD)

In Silico Determination of Dioxygen
Addi ti on t o -dketi(niGape*
Complex

Lunch
CHAIR: Dr Stuart Collins

Ramos, Jessica (Maynooth)

Selective aliphatic/aromatic
organogelation controlled by the side
chain protection of serine amphiphiles

Antonik, Pawel (NUIG)
LectindGlycopolymer Interactions as a
Route to Noncovalent PEGylation

McKeon, Aoife (RCSI)
Pt Anticancer Compounds; Targeting
HSP701

Coffee Break
CHAIR: Dr Simon Lawrence

Conway-Kenny, Robert (TCD)
Synthetic Potential; Large PolyPhenyl
Ligands Derived from 1,10
Phenanthroline

Zhang, Shi Yuan (UL)
A Chiral Crystalline Sponge

UCC

University College Cork, Ireland
Coléiste na hOllscoile Corcaigh

Department of
Chemistry

Buk, Vuslat (Tyndall)

Novel miniaturized gold
microelectrodes for electrochemical
detection of hydrogen peroxide

Heffernan, Maria (UL)
Electroactive Bioresorbable Materials
for Tissuéengineering Scaffolds

Newman, Gemma (ITT)
Design andevaluation of New
Biomaterials to Treat Fungal Infection

CHAIR: Prof. John Cassidy

Ryan, Catherine (UCC/Tyndall)

An organieinorganic composite
designed for pHiriven optical
detection by combination of chitosan
and colloidal silica

Ford, Rochelle (UCD)
Design and characterization of
amperometric glutamate biosensors

Kyne, Michelle (NUIG)

Fluorescence Emission Properties of
Triazine Fluorophores in Micelle and
Protein Solutions: A Comparison

CHAIR: Dr Eric Moore

McCrellis Corina(QUB)

Effect of the Presence of MEA on CO
Capture Ability of Superbasic lonic
Liquids

Cheung, Shane (RCSI)

Reaitime Imaging of Lysosomal
Disruption with a pH Responsive NIR
Fluorophore
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Flash Talks 2

CHAIR: Dr Micheal Scanlon

Mulahmetovic, Ensar (DIT)

CHAIRSNJ / 2f Y hQ5g¢é §

Pettenuzo, Andrea (NUIG)
Recent Developments of Gold(lll)

4.50pm Synthesis of Novel Magnetic Catalysts ~ Dithiocarbamato Glycoconjugates for
the Targeted MetaBased Anticancer
Chemotherapy
Molphy, Zara (DCU) O'Connell, John (UCC)
DNA Oxidation Profiles of Copper Monolayer doping of Si and
Phenanthrene Chemical Nucleases InGa s3A% .47 Substrates and devices fg
future CMOS applications
Jinju, James (UCD) Creedon, Niamh (Tyndall)
Catalytic asymmetric synthesis of Nanowire-based, Labelfree
sterically hindered aallyl-a-aryl Electrochemical Detection of Bovine
lactones Respiratory Disease Pathogens in Serum
Kampus Kitchen
5.10pm Poster Session
6.10pm Finish Day 1
River Lee Hotel (Weir Bar)
8.00pm BBQ
FRIDAY 24th
| Boole 3 | Boole 4
CHAIR: Dr Colm O®wyer CHAIR:Dr Nikolay Petkov
Slator, Creina (DCU)
[Cu(o-phthalate)(phenanthroline)] Bruen, Danielle (DCU)
9.55am Exhibits Unique SuperoxideMediated Applications of Fluorescent Biosensof
NCI-60 ChemotherapeuticAction for Nontinvasive Glucose Monitoring
through Genomic DNA Damage and
Mitochondrial Dysfunction
Belhout, Samir (UCD) McCarney, Eoin (TCD)
Preparation and Characterisation of Synthesis of functional supramolecul3
10.20am Supported Gold Nanoparticles with architectures the development of
Tunable Loading and Various healable luminescent metallogels fron
Applications triazole basedheterocyclic ligands
10.45am Coffee Break
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Boole 3
Keynote Speaker
11.15am Dr Dara Fitzpatrick

A Sound Approach to Analytical Chemistry
12.00pm Award Presentations

Closing Remarks

Prof. Anita Maguire
Vice President for Research & Innovation
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Opening Session
BOOLE 3
Welcoming Remarks &

Plenary Talk

9.300 10.35 am
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Every breath you take

Sodeau, J.R.
Department of Chemistry and Environmental Research Institute, UCC

Abstract:

Why does our Air need care? The answer to this question will be discussed in the context of
Health & Wellness and also Climate Change.

Air Quality is defined by the amounts and types of gases, vapours, aerosol droplets and solids
that reside in our atmosphere. Their residence times and subsequent effects on our environment
depend on Apoll utant d sour c esgheficabandphysidal).and a
Their impacts can lead to wide ranging effects on us: cancer, cardiac arrest, asthma, headaches,
fl ooding, drought, extreme weather eventséet

Unfortunately, our national and international responses to thedembtepend on the actions

of politicians who mainly have little understanding of either the fundamentals or the
complexities associated with atmospheric chemistry, atmospheric physics, aerobiology,
computational modelling and environmental engineering.

Soitis up to us all as scientists, engineers and technologists to urgently inform the public about
the consequences that air pollutants can have on us and planet Earth. It is time for us to do
more.

Email: j.sodeau@ucc.ie
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Parallel Sessions
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12



68th Irish Universities
Chemistry Research Colloquium
University College Cork, Ireland

June 23rd & 24th. 20I6. Colaiste na hOllscoile Corcaigh

UCC Department of

Chemistry

SelAssembly Studies of Tripodal L
Ordination Polymers and Lumi ne:

Aramballi Jayanth, S2Kotova, O.2 Caffrey, D.2 Boland, J.J%and Gunnlaugsson, .
& School of Chemistry and TBSI, Trinity College, Dublin, Ireland
b School of Chemistry and Centre for Research on Adaptive Nanostructures and
Nanodevices, Trinity College, Dublin, Ireland

Abstract:

Selfassembly of organic molecules into wedfined organized structures has attracted
considerable research interest towards the development of new materials and their applications
in diverse fields such as molecular electronics, egigrgy conversion, catalysis, soft materials

and drug delivery system3.

We have shown the formation of supramolecular coordination polymers based on
terpyridine based tripodal :&ymmetrical ligands (L) and europium ions (Eu(lll)). The
synthesis of thdigandswas carried out in 5 steps with high yield. The complexation process
between Eu(lll) and ligands in both lower (¢ = 5 x%1@) and higher (c = 1 x T0M)
concentrations were observed through spectrophotometric titrations conducted in MeOH. The
binding nodel of stepwise addition of metal was obtained by fitting the titrati@mges using
nonlinear regression analysis program SPECKENT these, thechanges in the absorption
spectra gave excellent fits and the binding constants obtained for the 1:hyd3t14M:L)
species with 01g$8.49+0.16] o0 H515.6+0.17 antl o H20.6 £ 0.19 at G=5x10
®M. Similarly, thebinding constants for 1:1 and 3:2 species Wereig $6.31 +0.39] o4 b
=26.0 + 0.39 at G-1x10°M.

R S
- SN L s 7
2 0 — 1 eq Eu(lll) ° NH-=" 4 5 5 eq Eu(lll) . Q -
Ln = Eu(lll)
Ttt’)r(lu)
References:
1 Aida, T.; Meijer, E, W.; and Stupp, S,Science 2012(335) 813
2 Badjil, J, D.; Balzani, V.ScienCg280d {303) 1845, Sil vi, S
3 Bunzli, J.C.G.; and Piguet, Chem. Soc. Rex2005 (34), 1048.
4 Kotova, O.; Daly, R.; dos Santos, C. M. G.; Boese, M.; Kruger, P. E.; Boland, J. J.; and

Gunnlaugsson, TAngew. Chem. Int. EQR012 (51), 7208.
Email: ajsa@tcd.ie

13


mailto:ajsa@tcd.ie

68th Irish Universities

Department of
Chemistry Research Colloquium

Chemistry

University College Cork, Ireland

June 23rd & 24th. 20I6. Colaiste na hOllscoile Corcaigh

The El ectrochemicaslonGandebindelSibon o
El ectrode: A DFT Study

Gibson, G:; Hu, P.; Hardacre, C.; Lin, W.F.
Queends University Bel fast

Abstract;

For the past few decades the production of Ozogevi®a water splitting mechanism at room
temperature has been reported as a genuine altertative more traditional method current

used, a Cold Corona Reactor (CCB)By careful choice of catalyst,s@fficiencies have far

surpassed that of the CCD metldd.To date, literature studies have determined that the
catalyst that exhibits the Higst current efficiency for £formation is Ni/SESnQ. In this

work, the formation of @from H.O has been investigated. Literature studies show many
examples portraying highz3ields, but show little understanding into the mechanism, apart

from postuating how the mechanism will proceed. Using Density Functional theory (DFT),

we have taken this mechanism and studied each step individually to gain a better understanding
of what is going on at the quanPb@immavéshowe | . P
that the final step in the reaction (the formation @) Occurs via an EleRideal style

interaction where surface;d e sor bs and then attack®Usiegur f ace
what we have learnt from this study, we expected the N#i®k» to proceed in a similar

manner. This was not the case, as with the NBBG surface, a Mar¥an Krevelen style

interaction occurs, with the adsorbegli@ieracting with surface £forming G on the surface

before desorbing into the gas phase. Tgkiese two instances as an example, we can see that

the same mechanism can proceed in very different manners, highlighting the importance of
choosing the correct catalyst. This should help to bridge the gap between experimental and
theoretical chemistrygnd help to further increase ¢lelds as a result.

References:

1. Basiriparsa, J. Abbasi, M. J. Solid State Chem. 2012. 16. 1011

2. Christensen, P.A. Lin, W.F. Christensen, H. Imkum, A. Jin, J.M. Li, G. Dyson, C.M. Ozone:Sci and Eng.
2009. 31. 287

3. Wang,Y.H. Cheng, S. Chan, K.Y. Li, X.Y. J. Electrochem Soc. 2005. 11. D197

4. Christensen, P.A. Zakaria, K. Christensen, H. Yonar, T. J. Electrochem Soc. 2013. H405.

5. Gregory Gibson, Ashley Morgan, P. Hu, WEang Lin, Chemical Physical Lette&bmitted

Email; ggibson04@qub.ac.uk
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DESIGN, SYNTHESIS & EVALUATION OF NOVEL,
FUNCTIONALISED INDOLES AS POTENTIAL INHIBITORS
OF KINASE

O6 Sh e aandMcCarthy F. O.
Analytical & Chemical Research Facility and DepartmenChé&mistry, University College Cork.

Numerous disease states are associated with altered kinase activity and thus their inhibition is
a subject of medicinal prioritystaurosporinél) is a potentpon-specificinhibitor of PKC (1Go = 2.7
nM) and is an important structural lealinases play pivotal roles in many eslgnaling pathways.
Off target effects, especially those that eventually lead to undesirable side effects, are a clinical
limitation making potent and specific inhiloih a crucial goalRuboxistaurin(2), a deconstructed bis
indolyl maleimide (BIM) version of staurosporine displays particular selectivity towardsPKG n d
has entered clinical triafs.7-Azaindole incorporation also pronounces selectivity further, as
exemplified by(3), a potent and selective inhibitor of GSKb s{ =l 3@ nM) in comparison t¢4)
where selectivity across a panel of 8 kinases is’lbsese findings alone show that it is possible to
obtain some selectivity in action while preserving potency by exploiting discrete differences in the mode
of ligand interaction in the protein active site.

We report on the design and synthesis of novehdeéninhibitory compounds through
modification of general structu®). Replacement of the lactam/maleimide with a hydroxymaleimide
F-ring, integration of the -dzaindole bioisostere and patetermined aryl components offer appealing
templates with which a pursue further derivatives towards enhancement of eniymiztor
contactst® Functionalisation at the indole nitrogens and modification of thed=form an overarching
theme from this. Biological evaluation has also been undertaken in collabosétiothe NCI and
Station Biologique, Roscoff, France.

1. Tamaoki, T. et. alBiochem. Biophys. Res. Commur®86 135, 397.
2. Brana M. et. alBioorg. Med. Chem2006 14, 9.

3. Kuo, G. et. alJ. Med. Chem2003 46, 4021

4. Pierce, L. T. et. alEur. J. Med. Chem2006§ 14, 9.

5. Pierce, L. T. et. alTetrahedron2011, 67, 25, 4601.
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|l nvestigati ocdVobptheahepropert:i

secondary organic aerosols i n an
Wilson, E.M-#; KartigueyanaS® ; Prakash, K; Varma, R.M%;, Wenger, J.&2 Venables, D.$?2

1Centre for Research into Atmospheric Chemistry, University College Cork, Ireland
2Environmental Research Institute, University College Cork, Ireland
3University Parisest Créteil (UPE), Paris, France
4Department of Physics, National Institute of Technology Calicut, Kerala, India

In recent years, aerosol optical properties have received increasing interest due to the large uncertainties
associated with t heddiativeibaldntearamenee orodimate.hViost studiestofh 6 s
optical properties have focused on visible wavelengths where commercial instrumentation is available
to measure particle scattering, absorption, and extinction. Owing to measurement challenges, the
ultraviolet region has received less attention. However, this spectral region is where some patrticle
constituents start to absorb strongly, with important implications for photochemical processes as well
as the radiative balance in the troposphere. Incabepeoadband cavitgnhanced absorption
spectroscopy (IBBCEAS) is an situ spectroscopic technique that has proved useful in monitoring
trace gases and aerosols in the atmosphere. IBBCEAS was developed in University Collddg Cork

and has since been adopted by leading international atmospheric groups. Whereas other aerosol
measurements are usually made at a few, discrete wavelengths, IBBCEAS can record broad, continuous
optical property, making it suitable for application to aekrasodies[2-5]. In this work, we use an
IBBCEAS spectrum with an unusually wide spectral range-@B4Dnm) to study the opticproperties

of major biogenic and anthropogenic secondary organic aerosol (SOA) at short wavelengths.

Two types of SOA were studied in experiments carried out in Aatmospheric simulation chamber.
SOA formed by t ipieenepa mwogemiVQG fosmedopfirelylscattering particles,
whereas SOA produced following photolysis efiffophenol, an anthropogenic species, were both
scattering and absorbing. Aerosol extinction was measured using IBBCEAS and particle size
distributions were monitoteby a Scanning Mobility Particle Sizer (SMPS). Particle absorption was
independently measured by dissolving filter samples in a methanol/water solution and quantifying the
solution absorption using UV/vis spectroscopy. Using the IBBCEAS, the extinativactive index

and scattering cross section were determined.

We gratefully acknowledge financial support from Science Foundation Ireland through awards
11/RFP/GEO3200 and 13/ISCA/2846.

References:

1. Fiedler, S.E., A. Hese, and A.A. Ruthgcoherent broaeband cavityenhanced absorption spectrosco@pemical physics
letters, 2003371(3): p. 284294.

2. Washenfelder, R., et aBroadband measurements of aerosol extinction in the ultraviolet speatfiah. Atmospheric
Measurement Techniques, 2068): p. 861877.

3. Varma, R.M., et all.ong optical cavities for opepath monitoring of atmospheric trace gases and aerosol extin&jplied
optics, 200948(4): p. B159B171.

4. Bluvshtein, N., etla A new approach for measuring the Y& optical properties of ambient aerosoddmos. Meas. Tech.
Discuss., 20162016 p. 1-27.

5. Wilson, E.M., et al.A novel, broadband spectroscopic method to measure the extinction coefficient of aerosaisan the

ultraviolet. AIP Conference Proceedings, 201331(1): p. 155158.

Email: eoin.wilson@umail.ucc.ie
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Synthesis, ChaklacVYietrtpiamraa 39 iotni ca nAlc t
a Novel Family of Glycosyl at ¢

Reddy A.* and Velascdorrijos T.
Maynooth University

Cantral R o A1110 [CU(AGLllZ)Clz]
- 5
W N 1 - ) |
.;) "“\,_ p ‘F '0 i R4
l E L’ - .h e / ’ R2 M
10pm 0 “ N/ '}l \
1112 [Zn(L112):1(CI04)>|  [Cu(L112)Cl,] H =
- B b A -
T *c“ ¢ (Y e %
. LY
(YN . . D
" v - - - -
0 ‘» NV = ‘. :
Abstract:

Neglected tropical diseaséBITD) affect in excess of 1 billion people in the most
impoverished areas of the world causing more than 500,000 deaths evehOfedhe

major NTDs, the kinetoplastid parasite diseases visceral leishmaniasis and Chagas disease
considered among the most challenging due to their high mortality rates and limited
treatment optins?

A library of glycosylated chelators have been synthesized and several metal complexes
have been obtained. Their ability to inhibit the growtft o€ruziandL. amazonensisave

been evaluated and preliminary investigations into their toxicity towards mammalian cells
have been carried out.

References:

1. Working to overcome the global impact of neglected tropical diseasatd Health
Organization Geneva, Switzerland, 2010.

2. Cavalli, A.; Bolognesi, M. L., Neglected tropical diseases: ntattjetdirected ligands in the
search for novel lead candidates against Trypanosoma and Leishirdeid.Chen2009,52 (23),
733959.

Email: andrew.reddy@nuim.ie
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Device Scale Assembly of Semicon

El ectrophoretic depositio
Liu, P.*; Ryan, K. M.
Department of Chemical and Environmental Sciences and Materials and Surface Science
Institute (MSSI), University of Limerickimerick, Ireland

Abstract:

The organization of 1D nanocrystals into ordered assemblies is an area of significant interest
in the field of nanotechnology as it allows supercrystals to be formed where the collective
properties of the discrete componeo#s be harnessed for bulk device application. In this
study, we successfully assembled nanorods using electric fields into multilayer highly
orientated films. This method can be applied to a range of materials from binary cadmium
chalcogenides (Cdg®ix, CdSe) to quaternary copper chalcogenides nanorodZriSnS),

allowing complete control over orientational and positional order. We elucidate the effects of
ligand, solvent chemistry, concentration, net particle charges, deposition time and applied
voltage on the assembly formation. We further demonstrate the outstanding optical properties
from a micrometer scale domain with the occurrence of lasing in the aligned sample and no
lasing in the unaligned sample. Hence the electrophoretic deposition of dsupoovides a
promising route for fabricating materials for optics, optoelectronics and photovoltaics-by wet
processing techniques, and the knowledge gained from this study has the potential to provide
the basis for creating low cost epitaxially grown seanductor materials.

Email: Kevin.M.Ryan@ul.ie
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CONFIGURATION-BASED ORTHOGONAL ACTIVATION OF
THIOGLYCOSIDES

Smith, R.*; Zhu, X.
School of Chemistry, University College Dublin, Belfield, Dublin 4
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The stability andliversity of thioglycosides has made these compounds one of the most widely

used and versatile class of glycosyl donors in modern carbohydrate synthesis. Due to the low
yields and poor sel ect i v-Bglygosides siogccorwenteald wi t h
approaches, research i n t4anfgured compourtdsaa Recemte e n h
work in our group has helped to circumvent this issue by developing an efficient and
stereosel ective me t-diyoodyl thioldr Out researh fias fotubed sni s o f
exploring the potential applications of these tHiolsarticularly their ability to serve as
straightforward precursors to their corresponding thioglycoside donors.

Landmark advances in donor reactivity modulation include FHRsern drined/disarmed

concept, D e mc h e2itk50od-eperafve effed; and Bol s6 <confor ma:
strategies While these clearly demonstrate the power of protecting groups in altering donor
strength, the influence of anomeric configuration remainsvelgtunexplored, particularly in
relation to thiogl y cgysosidesexhibithigher husleoph#idity duek n o wn
to increased dipolar repulsion witld-5, implying potentially faster reactions with
glycosylation promoters. However, hypejagation aspects of the anomeric effect result in a

not i c e a b4anpmedrimbongl,éndicalihg a greater likelihood of leaving group departure
upon activation. Our recent work has-andnvest.
b-thioglycosides with an aim developing a strategy for orthogonal donor activation based on
anomeric configuration.

References:

1 Zhu, X .; Dere, R. T.; Jiang, J.; Zhang, L; WangJXOrg. Chem2011, 76, 10187

2 a) Zeng, X.; Smith, R.; Zhu, X. Org. Chem2013 78, 4165; b) Smith, R.; Zeng, X; Mulldunz, H.;
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Non-thermal plasma: a novel chemical decontamination tool
!Chaitanya SarangapantPaula Bourke!PJ Cullen?Finbarr O RegafPatrice Behan

1School of Food and Environmental Health, Dublin Institute of Technology Dublin 1
3School of Chemical #harmaceutical Sciences, Dublin Institute of Technology Dublin 1
’National Pesticide Residue Laboratory, Backweston, Kildare, Ireland

Abstract

A significant amount of hazardous organic materials, mineral pollutants and pathogenic
microorganisms ardischarged into water sources, globally (1). Stringent regulations imposed for a
mandatory clean water source and safe food drive the development of effective techniques to remove
or degrade contaminants (#).the present study, nghermal plasmanduced degradation of chemical
contaminants was investigated and characteri®dng to the simultaneous initiation of physical
effects (shock waves, UV/Vis light emissions) and chemical reactions (formation of reactive radicals,
excited and active speciesprathermal plasma technology is reported as a sustainable low energy
approach with no additional chemicals or heat required, thus presenting advantages over other advanced
oxidation process (AOPOG6s) . The pr es omtratestheudy de
efficacy of the resulting plasma generated species for organics removal and the characterisation of the
degradation patterns.

Electrical measurements revealed the discharge operates in a filamentary regime. A stable discharge
was found at th high voltages employed at the large discharge gap of 2.2 cm. Optical emission
spectrometry results explained the presence of excited nitrogen species and relatively lower intensities
of singlet oxygen and hydroxyl radical. The decontamination of poteitannorthermal plasma was
characterized using model dyes (Methyl orange, bromothymol blue, amdi@). The effect generated

in air on dye degradation was significant and kinetics followed psisti@rder kinetic model. Non

thermal plasma signifantly degraded organic content (COD, BOD, and TOC) of model dairy and meat
effluents. A modified pseudfirst order kinetic model was proposed for organic degradation. The FTIR
spectra of dairy and meat fat revealed the plasma induced effects were dvideatresults were also
confirmed by peroxide, iodine value and fatty acid profile. The oxidized products of fat were identified
using GGMS and degradation pathway was proposed.

Nont her mal pl asma rapidly dissi pa foeddkffluemsdwhere i ne d|
effluent composition had a minor effect on degradation kinetics. The role of plasma species in
degradation was studied using radical scavengers. Degradation kinetics were approximated using first
order rate equation. The degradatmoducts were analysed by UHPIMIS/MS, and the degraded
EDC6s were | ess toxic thermal plasma tregatment was effectivegfar u n d .
removal of pesticides in water and on fresh produce (removal rates >80%). The quality
attributes of fresiproduce after optimal treatment conditions were investigateere was no
significant effect on physical parameters such as color, texture and firmness. However, plasma
treatment had minimal effect on chemical quality parame@vsrall, these resultsidicate

that nonthermal plasma can be employed for chemical safety retention in wastewaters from the food
manufacturing sector.

References:

1. Mi sr a, N. N. , Pankaj, S. K., Wa | s h ;pacRageponti@imBl @lgsena |, F., Bo
degradation of pesticides on fresh produceirnal of hazardous materiald71, 3340.
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Thé&madNte e dil/Ae Needl e I ntegrated \
| mpedance Sensor f olrodOabljiescdatiiven Ndk
Ultrasound Gui ded Peripheral

Helen, LY: O6 Do it arel Mbore, EB .

1 Sensing and Separation Group, Chemistry Department and Life Science Interface Group,
Tyndall National Institute, University College Cork, Ireland
2 Department of Anaesthesia, Cork University Hospital, Cork, Ireland

Abstract:
As the world of smart technology advances, insensate objects are being transformed to
6smarto6 devices by the application ofcesensor

sensor to a hypodermic needle to create a O0s
bioimpedance to determine neetltenerve proximity for application in ultrasound guided

peripheral nerve block (USgPNB) procedures. Bioimpedance data from the ieeadle t

allow for realtime tissue identification and thus provides the user with the exact needle tip

location. For anaesthetists it will provide valuable information indicating needle contact with

the nerve covering or dangerous needle position witleménve. Introduction of this new

technology to USgPNB will increase its safety, efficacy and training capacity thus increasing

the use of the technique and reducing costs for the healthcare system, as it is a safer quicker
alternative to general anaesthes. The | mpedance sensor on the
miniaturised two electrodesetp. A prototype 6édsmartd needl e
integrated onto a commercially available needle, has been fabricated and characterisation is
underway. Impedance wads, usingthis®gener ati on 6smarté needl e
substances including saline solutions, phantom gelatine models and different tissue types in
meat will be presented. Results have demonstratedithaigedance can be used to identify
tissue type at the needle tip. The addition
provide a solution to a currently unmet clinical need.
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Wat er Smplti tTtrianmMgeittail o Oxi de ( TMO) |

Al kal i neCMedias. Activity
Browne, M.Pand Lyons, M.E.G
School of Chemistry and CRANN, Trinity College Dublin, Ireland.
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Abstract:

Alkaline waterelectrolysis produces#fias, which can be used as a fuel Q4 fuel cells to
generate power. The most energy intensive step in this reaction is the evolutipdus ©

the large anodic overpotential of the Oxygen Evolution Reaction (OER)s, understanding

and optimising electrocatalysts for OER remains one of the grand challenges for both physical
electrochemistry and energy science. For the OER in alkaline media, the best performing
electrocatlysts are Ru@ which exhibit the lowest OER overpotentials to date, but are
expensive, making them impractical and uneconomi€aist row Transition Metal Oxides,

show great promise as alternative materials for OER, due to their low costs.

I n current | iterature, the OER catalytic
overpotenti al0s 49e tVwaé nsald .gylU4orf AR rdbenmecrnmor e, w
combined with other compounds t hi sndowerxpeodt e |
Mn/ Ru oxides are examined in this study. Sev
i mproved OER activity whhinl e olnpvae reidn gwitthhe Roud
catalysfThé&Esgumat dri als coul d tchoesrte faolrtee rorf & tel
the already commercially avail able OER cat al
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New Life for an Old Tubercu

Ahmed M.
Maynooth University
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Abstract:

TheWorld Health Organisation estimates that1.7 million people di@nnually from
tuberculosis (TB), a disease causedygobacterium tuberculosisThe marmade pre

drug, isoniazid (INH, 1), has been successfully utilised in TB therapy since 1952, and is
activatedn vivoby a combination of the bacterial catalgpszoxdase, Kat G, and resident
Mn(Il) ions. However, many virulent strains M. tuberculosisare now showing resistance to
INH?, and the focus of the present research involves derivatising INH with the powerful
metal chelator, 1,2@phenanthroliné,6-dione (done, 2), and subsequently complex the
resulting ligand to selected (Ag, Mn, Cu) metal centres (Fig.). Metalligands and metal
complexes will be ultimately screened for their avitituberculosisactivity by collaborating
laboratories.

References:

1 World Health Organisation. Tuberculosis Fact Sheet, 2014. Available from:
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2Buk, V.; Kelly, P.;2Twomey, K.
aTyndall National Institute, Lee Maltings, Dyke Parade, Cork.
bTeagasc Food Research Centre, Moorepark, Fermoy, Co.Cork

Abstract:

The use of miniaturised electrodes in biosensor development provide many advantages which results in

achieving hijh sensitivity in recognition of the target analyfg@$ As the size of the active area

decreases to macro and nano dimensions, radial diffusion becomes dominant and mass transport

enhances; resulting in a higher current density and increased thetsigoae ratig2]. All of these

unique features makes microelectrodes major materials in the development of electrochemical
biosensors to improve electronic transducfiin

In this work, a novel miniaturized biosensor based on a highly structurecbamagroelectrodes was
developed to detect hydrogen peroxide from milk. To fabricate the microelectrode arrays standard
microfabrication methods including UV photolithography was used. The process was fabricated at
Tyndall National Institutes central serai@uctor fabrication facilitiept, 5].

Preexperiments were carried out using macroelectrodes for optimisation of the biosensor. Firstly, a
mixture of known amount of chitosan (CS) and different amounts of multi walled carbon nanotubes
(MWCNT) were electrodeposited onto the gold surfaces. As seen in Fig 1, 0.05 mg of MWCNT
immobilized on the electrode surface exhibited the highest current response. Secondly, in order to
determine the optimum one stefectrodeposition cycles of the CSIWCNT mixture, different
numbers of deposition cycles were applied at 0.15t~
0.20 V at a scan rate 20 mV/s. The amperomefri =
results showed the most suitable deposition cycl **
number is 15 (Fig.2). Current investigations are bejn z

carried out on the use of PAMAM (Polyadnamine) ) .

350

30x10*4

1(A)

dendrimers and gold nanoparticles (AuNPs) |tc

12510 {

determine the most suitable platform for hydroger

peroxide sensing.

Figure 1. Amount of MWCNT in electrochemical
cell (g)
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Figure 2. Number of chitosan deposition cycles
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Devel opment of Bempbkaeblefal Cel
Targeting
Kitteringham, E.*; and Griffith, D.M.
! Department of Pharmaceutical and Medicinal Chemistry, Royal College of Surgeons in
Ireland, Dublin, Ireland

Abstract:

Metal complexes provide an excellent platform for the rational design of drug
candidates through the prediction and control of the pharmacodynamics and
pharmacokinetics of such compounds. These complexes have an advantage over traditional
organic drugs dutheir increased 3D structural geometry and stereoisomers which may
improve binding and access within cells.(1) Although in its infancy, the rational design of
metallodrugs for specifically targeting welharacterised protein binding sites within celfs b
improved access through unique 3D binding space and selective interaction has enormous
potential. (2, 3, 4)

Much research has been undertaken to identify novel biomolecular targets-for anti
cancer therapeutic exploitation. HSPY @ overexpressed in manancers and is associated
with cancer progression, chemotherapeutic resistance and poor prognosis as it is thought to
provide cancer cells with a survival advantage by conferring protection against apoptosis,
influencing senescence and inhibiting autaphand HSP90 client protein function. (4, 5, 6)

Although metals have a long history in medicine many of the so called essential
metals have poorly understood biochemistries. Metals themselves can act as imaging agents
by their own photochemical propertiesby the attachment of ligands. (2, 3) By tracking
these complexes in the cell through rational design improved understanding of the metals
cellular trafficking and therapy can be obtained.

This work focuses on the development of metal complexes thiitetkierapeutic,
diagnostic and a combined theranostics effect as a potential alternative treatment for
colorectal cancer that could have intrinsic or acquired resistance. The inhibition of-HHSP70
is one avenue being investigated in this study. A sumwofasynthetic chemistry and
analytical results to date will be described.
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El ectroactive Bioresorbabl
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Engineering Scaffol d
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University of Limerick.
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Figure 1: Typical experimental setp used for electrospinning of PCL solutions.

Scheme 1: Synthetic pathway followed in the preparation of a number of conducting polymers
and thiophene based oligomeric units.

Abstract:

Naturally occurring scaffolds consist of 3D networks made up of protein nanofibers
that provide mechanical support for cells to proliferate and maintain their differentiated
functions.[1] In order to create a synthetic scaffold, it must be analogous tim tigirms of
chemical composition, morphology and mechanical strength. Studies have illustrated the in
vivo compatibility of conducting polymers (CPs) with biological molecules[2]. Their
flexibility, physicochemical properties and ability to electricalymulate and control cell
growth[3] make CPs suitable candidates for biomedical applications. This work focuses on the
synthesis and characterization of CPs, preparation of biodegradable heterocyclic oligomeric
units and the fabrication of 3D organic doéds via electrospinning of biodegradable
polymeric materials.
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Fig 1: Reaction scheme for oxygen addition to a neutral (Cp*)Rb{tliketiminate Complex

Abstract:

I n recent years the Phillipsé research group
hydrogen storage technology. A class of complexes that have shown promising activity in this
ar ea ab%aea etnhee -Bkeliminatds. These complexes have shown the ability to carry

out thermally reversible heterolytic cleavage of dihydrogen and promote subsequent
hydrogenation of @ -Bonded molecule$! A complex was designed that uses the anionic
d®>-Cp* ligand in plae o f8-arane liggndf! This altered complex does not display the same
activity as the arene based systems. However, it does undergo an unusual rearrangement with
dioxygen when exposed to a nprotected environment. It is found that the dioxygen kend
cleaved during the reaction and a bridge is formed by a single oxygen atom between the Ru
centr e -@nde n thredikbfinaté ligasnd. Bloreover, a hydroxyl group is formed

at tCh ep obs i t i eiketiminfite ltigdn@. It bas also been foluthat an acidified
analogue of this complex undergoes a similar but seperate rearrangement upon exposure to
unprotected conditions, in this case an-bxiolge is formed, the Cp* ligand is deprotonated

and there is a formal loss of a water molecililee purpose of this computational investigation

was to determine, using DFT analysis, the most likely mechanisms by which this rearrangement
occurs.
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Newman, G.*; Deasy, M.; Fleming, A. and Kavanagh, K.
Institute of Technology Tallaght

Abstract:

Implant infection is emerging as a critical medical problem. Imgdasbciated infections
poseserious complications in orthopaedic surgery. Current statistics indicate that infection is
responsible for up to 15% of implants associated with orthopaedic trauma. The current
market value figures ($16 billion in the US) and projections point to an dpnerease in

implant production worldwide. Some of the largest medical device industries are based in
Ireland and are fighting to keep pace with infection preventative solutions for their products.
Implants with antimicrobial surfaces have been develtpé&y and address infection, but

the emphasis has been on antibacterial surfaces to date.

While antimicrobial drugs demonstrate significant activity against infection in solution, this
activity diminishes when immobilised in a material/surfafew stulies have focussed on
antifungal surfaces. According to the Centre for Disease Control and Prevention (USA 2012),
CandidaAlbincansis the 4th most common Healthcare Associated Infection (HAI), arising
from infection via medical implants such as cathewstral lines etc. Azole compounds are

well recognised for their antifungal activity. Activity has been shown to increase when
coordinated to Cu(ll) or Ag(l) ions in a complex. The aim is to make new implant materials,
incorporating antfungal compoundsnd evaluate their effectiveness in vitro.

Tetrazoles are synthetic organic heterocyclic compounds that are unknown in nature. They
consist of a Bnembered ring containing four nitrogen atoms and one carbon atom plus one
hydrogen atom.

We have synthesized a series of novel tetrazole compounds to date, and some metal
complexes. Preliminary biological evaluation of these compounds and complexes have been

carried out in NUI Maynooth prior to surface adherence and the results from thisvildmd
presented in this presentation.
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Sel ecaliivpechati c/ aromatic organogel
the €hadaén protection of serine

Jessica Ramosind Trinidad Velascdorrijos
Maynooth University, Maynooth, Co. Kildare, Ireland.

Abstract:

Supramolecular organogels formed through #wfassembly of small molecules into
structured threel i mensi onal net wor ks a¥ whiclv are fndingi | e i
numerous applications in fields as diverse as waste manadéndmi delivery and tissue
engineering to name but a few. Fmeserine lipoamineacids were found to selectively induce

the gelation of either aromatic or aliphatic hydrocarbon solvents depending on the presence or
absence of protecting groups in the serine sigenctextension of the chain length of the
lipoamincacid (from G14 to G18) decreases the selectivity observed for the shorter chain
homologues. The organogels obtained are thermoresponsive, mouldable and capable of self
healing. In addition, the lipoanoracids studied are efficient phase selective gelators in
biphasic mixtures of water/organic solvent and efficiently remove water soluble polluting dyes
from the aqueous phase.
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Figure 1: SEM images of xerogels from lipoamiagids2 and4 formed by thedrop-cast method
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Abstract:

A chitosantetraethylorthosilicatsilica (ChtTEOSSIO;) composite was synthesised by
combining two separate entities with different sensitivities.

The first entity, chitosan, forms a versatile interpenetrating polymer network (IPN) when
combined with TEOS as a crelasker. The flexibility and pHsensitivity of the IPN is provided

by chitosan with TEOS contributing to the mechanical strength. Thenl&@Nstudied with
respect to varying molecular weight of chitosan and varying TEOS-linéss concentration.

The second entity is a colloidal photonic crystal constructed of spherical silica particles in the
range of 25B50nm. This size range allows famnalysis in the visible region of the
electromagnetic spectrum as the particle diameter is analagous to Bragg diffracted wavelength.
The organianorganic composite is formed by embedding the photonic crystal in the IPN.
Essentially, the ordered colloid&iO: is surrounded by the pbensitive chitosan structure.
Therefore, as the chitosan network swells in reaction to external pH thergs@l lattice will

also swell. The final composite efficiently exhibits this proof of concept as the Bragg éiffract
wavelength of the photonic crystal shifts as a function of pH, as displayed in the graph below
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"PEGylated” RSL

/\._\

Abstract:

PEGylation, the covalent attachment of polyethylene glycol (PEG) to proteins, is a
widely used method to improve pharmacokineti€ghe disadvantage of this techniquéhiat
the PEG chains can reduce biological activity of the prdtéiReversible, noncovalent
PEGylation has the potential to overcome this limitation of the current technology.

RSL (~29 kDa trimer) is a hexavalent fucdsading lectin from the bacterium
Ralstonia solanacearutrthat we characterized recently by NMR spectroséaggre, we
describe the interactions of RSL with a fucas@ped polyethylene glycol (RIREG). Using
a combination of NMR spectroscopy, small anglea¥ scattering (SAXS), sizexelusion
chromatography (SEC) and native gel electrophoresis we demonstrate that RSL-&&E-uc
form a high molecular weight protemo | y mer fAMedusa compl exo. Mo
the assembly is reversible and the profgatymer affinity is in the puMrange.
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Design and characterization of amperometric glutamate
biosensors
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Abstract:

A biosensor consists of two main functional components: a sensitivity element to detect the
target analyte, and a selectivity layer to reject interference molecules. An amperometric
glutamate (Glu) lmwsensor was designed, where the former was glutamate oxidase (GluOx) and
the latter was pohprtho-phenylenediamine (PoPD) which was eleataposited on the
electrode surface (1 mm long Pt cylinder, 125 pm diameter). PoPD is permeable to hydrogen
peroxide(HP, the enzymgenerated signal molecule) and mmermeable to ascorbic adid

(AA, the most significant interference species in biological tissues andjluids

Various modifications of the Pt electrode were made to enable the biosensor to be suitable in
anin-vivo environment: inclusion of a permselective PoPD layer; deposition of GluOx by dip
evaporation; the introduction of enzyme stabilisation agents, such as polyethyleneimifjie (PEI)
and enzyme crosslinkers such as poly(ethylene glycol) diglycidgl §PEGDE); se€ig.1.
Non-conducive nanoparticles were also included in some biosensor designs in an attempt to
increase the surface loading of GluOx.

Figure 1: Schematic of our biosensor design, showing the elelgposited polymer PoPD on tRéelectrode, the
immobilisation of glutamate oxidase (GluOx, 140 kDa) over polyethyleneimine (PEI, 750 kDa), and the crosslinking of
PEGDE with amine groups located on the GluOx and PEI molecules

To date the best configuration of biosensor componeRisvisth electredeposited PoPD, dip
coated twice with 1% PEI, 5 dips of 400 U thGluOx, and crosslinked with 0.1% PEGDE,
which can be represented as Pt/PoPDy/@ilOx/PEGDE.
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