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‘The School of Chemical Sciences prides itself on leading research 
and research-informed teaching’

Nanotechnology

Drug 
Delivery

Imaging 
AgentsSensors

Polymer
Chemistry

Water 
Analysis

Sustainable energy 
production

Pollutant 
Measurement

Therapeutics

Computational
Chemistry

Bioinorganic
Chemistry

Chemistry 
Education

Research areas



  Featuring work from the research groups of Dr Andrew Kellett, 
Dublin City University, Ireland, and Dr Nicholas Farrell, 
Virginia Commonwealth University, US. 

 Molecular methods for assessment of non-covalent 
metallodrug–DNA interactions 

 We provide an accessible account of molecular methods 
to probe inorganic-nucleic acid interactions. Techniques are 
described using copper(II) and platinum(II) complexes prepared 
in our laboratories.  

As featured in:
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rsc.li/chem-soc-rev

Chem Soc Rev
Chemical Society Reviews

 REVIEW ARTICLE 
 Hui Wei  et al . 
 Nanomaterials with enzyme-like characteristics 
(nanozymes): next-generation artificial enzymes (II) 

Volume 48 Number 4 21 February 2019 Pages 965–1230

rsc.li/chem-soc-rev
Registered charity number: 207890

See Andrew Kellett, 
Nicholas P. Farrell  et al .,  
Chem .  Soc .  Rev ., 2019,  48 , 971.
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 Methods
rsc.li/methods

ISSN 1759-9679

PAPER
Aoife Morrin et al.
Robust epidermal tattoo electrode platform for skin 
physiology monitoring

Volume 11 Number 11 21 March 2019 Pages 1419–1568

&Copper Complexes |Hot Paper |

Polypyridyl-Based Copper Phenanthrene Complexes:
A New Type of Stabilized Artificial Chemical Nuclease
NicolÛ Zuin Fantoni+,[a] Zara Molphy+,[a] Creina Slator,[a] Georgia Menounou,[b]

Gianluca Toniolo,[c] George Mitrikas,[c] Vickie McKee,[a, d] Chryssostomos Chatgilialoglu,[b, c]

and Andrew Kellett*[a]

Chem. Eur. J. 2019, 25, 221 – 237 ⌫ 2019 Wiley-VCH Verlag GmbH&Co. KGaA, Weinheim221

Full PaperDOI: 10.1002/chem.201804084
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PAPER 
Blánaid White et al.
Determination of phenolic acids in a range of Irish whiskies, including 
single pot stills and aged single malts, using capillary electrophoresis with 
fi eld amplifi ed sample stacking 

Volume 9 Number 8 28 February 2017 Pages 1223–1314

ISSN 1477-9226

 PAPER 
 Andrew Kellett, Celine J. Marmion  et al.  
 A new class of prophylactic metallo-antibiotic possessing 
potent anti-cancer and anti-microbial properties 

Dalton
 Transactions

An international journal of inorganic chemistry
rsc.li/dalton

Volume 48  Number 24  28 June 2019  Pages 8505–9006

ISSN 1359-7345

Chemical Communications

www.rsc.org/chemcomm Volume 48 | Number 30 | 14 April 2012 | Pages 3565–3672

COMMUNICATION
Forster and Keyes et al.
Enhanced photocurrent production from thin fi lms of Ru(II) metallopolymer/Dawson polyoxotungstate adducts 
under visible irradiation
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Analytical
 Methods
rsc.li/methods

ISSN 1759-9679

PAPER
Mercedes Vázquez et al.
New strategies for stationary phase integration within centrifugal 
microfl uidic platforms for applications in sample preparation 
and pre-concentration

Volume 9 Number 13 7 April 2017 Pages 1967–2124

Analyst
rsc.li/analyst

ISSN 0003-2654

 PAPER 
 Elaine Spain, Robert J. Forster  et al.  
 Hemispherical platinum : silver core : shell nanoparticles for miRNA 
detection 

Volume 142  Number 5  7 March 2017  Pages 679–826
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Integration with Research Institutes

Nano-Bioanalytical
Research Facility

T1
Climate Action –
Energy, Water & 
Sustainability

T3 Therapeutics & 
Diagnostics
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Devices



Dr. Brian Kelleher T1 Environmental 
& Analytical

o Prediction of Irish Coastal Transformation due to Climate Change

o Carbon cycling in soils, sediments and water. Microbially-
facilitated carbon dioxide sequestration in soil. 

Former ESH 
student  Sean 
Jordan on a 
climate study 
in the Arctic

EST students 
teaching secondary 

students about 
seashore ecology

On board the 
Celtic Voyager

Group Field Trip: 
Burren, Co. Clare



Prof. Fiona Regan T1 Environmental 
& Analytical

o Director, DCU Water Institute

o Water Chemistry, Materials Science 
inspired by nature and Environmental 
Monitoring

Inspiration from Nature to 
create materials for antifouling 

in the marine environment

Using bio-inspired 
surface texturing

Sediment 
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Dr. Blánaid White T1 Environmental 
& Analytical

o Investigating pharmaceuticals and personal care products in surface 
waters and wastewater treatment plants.

o Analysing pesticides in soils, water, food and plants.

o Evaluating metal and nutrient concentration profiles in soils, 
sediments, freshwaters and marine waters.

Developing 
environmental quality 
standards for passive 
sampler use for 
metal determination 
in coastal waters in 
the Water 
Framework Directive

Featured Project:



FORSTER RESEARCH GROUPFORSTER RESEARCH GROUP
Electrochemistry, Interfacial and Materials Chemistry

T2 Sensor
Research

Sensing

Batteries AOP Water Treatment

“Wireless” Electrostimulation of CellsNanoscience

“On Demand” Drug Release



Headspace Solid-phase 
micro extraction (HS-SPME)

• No direct contact with skin
• Sample analysed directly with no other
sample preparation steps needed

Volatile gas signatures coming from skin relate to disease state

Before image After image
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Understanding 
electric fields in 
skin driven by 
smart tattoos

Dr. Aoife Morrin T2 Sensor
Research



Ru-mito MitoTracker Deep 
Red

Overlay

Nanotechnology &
ImagingProf. Tia Keyes

o Precision targeted probes for sensing of protein, metabolites and structure and 
(super resolution)  imaging in live cells and tissues.

o Insights in metabolism, cell health, disease and therapy biocompatable platforms for 
surface enhanced Raman studies of protein, cells and exosomes; and metal 
enhanced fluorescence.

Synthetic Biology: Cell Membrane Analogues for
Drug permeation and biophysical models

T3



Nanomaterials Chemistry for Biomedical Applications

ü Synthesis of imaging probes for cancer cells

ü Bio-inspired functionalization of nano-onions for drug delivery

Surface 
Engineering

Characterization

TOF-SIMS

XPS

Cellular 
Recognition

Imaging

Prof. Silvia Giordani

Nanotechnology &
ImagingT3



Dr. Mary Pryce
The Pryce group focuses on designing new and superior 
photocatalytic materials to target antimicrobial resistance 
and generate renewable fuels.

Photophysical model for 
Ru compound excitation

Bimetallic photocatalyst 
synthesis Mechanism for photocatalyzed 

hydrogen generation

T3 Medicinal & 
Inorganic



Dr. Kieran Nolan
o The development of new therapeutics for the treatment of multiple sclerosis (MS).

o Green synthetic technologies & the development of new energy efficient continuous 
flow photochemical reactors for application in chemical synthesis.

T3 Medicinal & 
Inorganic

Drug Concept with Target New Drug Lead Structure

Rational Design



Dr. Anthony Reilly T3 Medicinal & 
Inorganic

o Modelling the stability and properties of pharmaceutical solid forms
o Development and application of new DFT approaches (e.g. PBE+MBD)

Modelling THz spectra of polymorphs 
(TNT with and without dispersion 

interactions)
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Dr. Andrew Kellett T3 Medicinal & 
Inorganic

Research areas:
o Inorganic and medicinal chemistry
o Metallodrug design
o Artificial gene editing
o Metallodrug-DNA interactions

  Featuring work from the research groups of Dr Andrew Kellett, 
Dublin City University, Ireland, and Dr Nicholas Farrell, 
Virginia Commonwealth University, US. 

 Molecular methods for assessment of non-covalent 
metallodrug–DNA interactions 

 We provide an accessible account of molecular methods 
to probe inorganic-nucleic acid interactions. Techniques are 
described using copper(II) and platinum(II) complexes prepared 
in our laboratories.  
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