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67th Irish Universities Chemistry Research Colloquium 

General Information: 

The 67th Irish Universities Chemistry Research Colloquium will take place on Thursday 25th 

June and Friday 26th of June, 2015.  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 01-7083770. The information desk will be manned in 

the foyer of the John Hume Building (JHB), see map, during the coffee breaks. 

 

Registration: 

Registration will take place in the JHB on Thursday 25th of June from 8.45 am.  Each delegate 

will receive a welcome pack on registration.  Speakers should present themselves to the 

Colloquium organisers at the registration desk.  Delegates presenting posters should mount 

their display on the poster boards in the Phoenix restaurant (upstairs), see map, on the morning 

of Thursday 25th of June from 8.45 am. 

 

Oral Presentation Sessions:  

The oral presentations will be held in parallel sessions in Lecture Theatres 2 and 3, located on 

the ground floor of the JHB.  Please arrive early so as not to disturb the speakers.  A separate 

practice room will be available all day on Thursday and Friday in Lecture Theatre 4.  If you 

wish to avail of this facility please contact the information desk.  

 

Poster Session: 

There are two poster sessions on Thursday 25th of June during which delegates are encouraged 

to view posters that will be on display.  The first poster session will take place at 15.55 pm in 

the Phoenix restaurant (upstairs), see map.  Tea and coffee will also be served.  The second 

poster session will take place at 17.50 pm in the same location.  This session will include a 

wine and cheese reception.  Tickets for the wine and cheese reception can be found in your 

welcome pack.  

 

Coffee Breaks:  

There are coffee breaks both mornings of the Colloquium, at 11.00 am on Thursday and 11.15 

am on Friday.  The coffee breaks will take place in the foyer of the JHB.  
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Lunch:  

There are several cafes and restaurants in Maynooth town where delegates may wish to have 

lunch.  

 

Colloquium Barbeque: 

The Colloquium barbeque will take place in Pugin Hall on the south campus, see map, on the 

Thursday evening. The welcome pack contains your barbeque tickets, which must be presented 

to gain access to this event.  Delegates are asked to be in Pugin Hall by 8.00 pm.   

 

Banking and Parking: 

There is an ATM at the northern entrance to the Science Building, the entrance facing the JHB.  

Parking is available on campus free of charge (parking permits are not required).  Car Park 9 

is the recommended carpark.  

 

Internet Facilities: 

Wireless Instructions for Mac OS X  

Ensure that the wireless radio is turned on by clicking on the Airport icon and then choosing 

ñturn Airport onò 

 

Click on the Airport icon and click CONF, there will be a checkbox beside CONF if you are 

already connected. 

The required password will be welcome-2-mu-475665. 

 

Windows 7 Wireless Connection Instructions: 

Click on the wireless icon on the bottom right tool bar. 

 

You can then view which networks are available to you. 
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Choose CONF and select the connect button. 

Enter the password welcome-2-mu-475665 to connect. 

Note: If you have connected to conf in the past it might be best to delete or forget the old 

wireless profile and re-connect. 

 

Award Ceremony and Closing Address: 

The award ceremony and closing address will be held in Lecture Theatre 2 in the JHB on Friday 

26th of June at 12.35 pm.  Delegates should attend and any presenters who are unavailable to 

attend should nominate a person to collect a prize in their absence.  

 

Social Activities: 

In addition to the Colloquium barbeque, there is Ghost Tour at 18.45 pm which will leave after 

the evening poster session.  Maynooth University has a very historic and interesting campus so 

it is well worth taking the tour to find out more!  The tour will end at the National Science and 

Ecclesiology Museum which is located on the south campus, see map.  The museum will open 

especially for your perusal.   After the barbeque delegates are invited to enjoy an evening of 

music in Bradyôs pub located on the main square of Maynooth. 
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Thursday 25th June 
   
8:45 Registration 
   
   
 JH2 Lecture Theatre  
   
9:30 Welcome and Opening remarks 

 
 Opening Session 
  
9:45 Keynote Lecture: Prof.  A.P. Davis, (University of Bristol) 

Synthetic Lectins - Biomimetic Receptors for Carbohydrates 
 

10:35 T. McGivern (RCSI) 
Multifunctional Cu drug candidates as potential innovative  
anti-cancer agents 
 

11:00 Coffee Break 
   
 JH2 Lecture Theatre JH3 Lecture Theatre 
   
 Session A1  Session B1  
   
11:20 C. Nottingham (UCD) 

Ferrocene-based Ligands for 
Asymmetric Catalysis 

J. Bugler (NUIG) 
Combustion chemistry: Do we 
even understand how alkanes 
burn? 

   
11:45 J. O'Sullivan (MU) 

Pyrene Functionalised 
Calixarenes as Metal Sensors 

N. Abdallah (UL) 
Sequential immobilization of 
catalysts for application in 
cascade reactions 

   
12:05 S. Bradberry (TCD) 

Self-Assembly for 
Luminescence: Ln(III)-
coordination chemistry in 
generation of sensors and soft-
materials 

S. Dick (QUB) 
Detection of Single Base 
Substitutions in 25-mer 
Oligonucleotides Using 
Surface-enhanced Raman 
Spectroscopy 

   
 Flash Presentations Flash Presentations 
   
12:30 C. O'Connor (UCD) 

Ruthenium ɓ-Diketiminate 
Complexes as Catalysts for the 
Rapid and Efficient 
Dehydrogenation of Amine 
Boranes 

I. Meazzini (TCD) 
Targeted ɓ-phase formation in 
poly(fluorene)-ureasil grafted 
organic-inorganic hybrids 
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 S. McMahon (DCU) 
The use of Fluorescent BODIPY 
Metal Carbonyls to Function as 
CO Releasing Molecules 

C. McCrellis (QUB) 
Effect of the Presence of MEA 
on the CO2 Capture of 
Superbase Ionic Liquids 

   
 F. Mutuma (DIT) 

Novel Magnetic reservoirs for 
targeted drug delivery 

G. Flynn (UL) 
Growth of tin seeded multi-
segment silicon-germanium 
axial heterostructure 
nanowires in a wet chemical 
solvent vapour growth system 

   
12:50 Lunch 
   

 Session A2  Session B2  
   

14:40 Academic Lecture: 
Dr. R. Evans, (TCD) 
Novel approaches to 
luminescent solar concentrator 
design using organic-inorganic 
hybrid waveguides 

Academic Lecture:  
Prof. D. Diamond, (DCU) 
Bio-Inspired Active Fluidic 
Systems based on Stimuli-
Responsive Materials 

   
15:05 K. Barton (DIT) 

Hydrogen Bonding and its 
Effect on Alkoxysilane 
Condensation 

G. Duffy (UCC) 
Development of chemically 
modified screen printed carbon 
electrodes for caffeine and 
mouse IgG detection 

   
15:30 J. Vasconcelos (TCD) 

Investigation of phospholipid 
conditioning of carbon 
surfaces for applications in 
biomaterials 
 

M. Doran (MU) 
Development of a Biosensor 
for the Real 
Time Neurochemical 
Monitoring of Superoxide 

   
15:55 Coffee Break and Poster Session 
  
 Session A3  Session B3  
   
16:40 R. Fagan (DIT) 

Improved High Temperature 
Stability of Anatase TiO2 
Photocatalysts 

T. O'Hara (ITT) 
TOXOR: Design and Application 
of an Electrochemical Toxicity 
Biosensor for Environmental 
Monitoring 

   
17:05 T. Flannelly (UL) 

Mechanism and Kinetics of 
Advantaged Biofuels Synthesis 
from D-Fructose 

S. O'Callaghan (UCC) 
Implantable pH sensors for 
monitoring of oral health in 
the elderly 
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 Flash Presentations Flash Presentations 
   
17:30 M. Ahmed (MU) 

Derivatised Phens: The Quest 
for New Anti-Tuberculosis 
Drugs 

E. Giraud (UCC) 
Vapour phase methods for 
inclusion of inorganic materials 
into block copolymer patterns 

   
 D. Keogan (RCSI) 

Bismuth Hydroxamic Acid 
Complexes as Potential anti-H. 
pylori Agents 

N. Kamali (NUIG) 
Polymorphism in two Model 
Active Pharmaceutical 
Ingredients 

   
17:50 Wine and Cheese Poster Session 
   
18:45 Ghost Tour and Science museum 
   
19:15 Break  
   
20:00 BBQ  at Pugin Hall 
   
 Friday 26th June  

   
 JH2 Lecture Theatre JH3 Lecture Theatre 
   
 Session A4  Session B4  
   
10:00 H. Prydderch (DCU) 

Imidazolium and Pyridinium 
Ionic Liquids from Mandelic 
Acid; Synthesis, 
Biodegradation and Toxicity 
Evaluation 

S. Shannon (UCD) 
Nano-Assembly of Molecular 
Spin Switches 

   
10:25 S. Soldatou (NUIG) 

Marine organisms as a source 
of bioactive metabolites 

C. Tumilson (QUB) 
Diffuse Reflectance Infrared 
Fourier Transform 
Spectroscopy (DRIFTS) for In-
Situ Analysis of Co-Electrolysis 

   
10:50 H. Daly (RCSI) 

Off to On Switching Cellular 
Uptake Responsive NIR 
Fluorescent Nanoparticles 

W. Francis (DCU) 
Chemotactic and Electrotactic 
Self-Propelled Ionic Liquid 
Droplets 

   
11:15 Coffee Break  
   

11:45 Keynote closing lecture: Dr. M. McCann, Maynooth University 
 

   
12:35 Awards and concluding remarks 
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Synthetic Lectins - Biomimetic Receptors for 
Carbohydrates 

Anthony P. Davis 

School of Chemistry, University of Bristol 

Abstract: 
Carbohydrate recognition presents an interesting problem to supramolecular chemists.  On 

the one hand it is challenging, owing to the hydrophilic and hydromimetic nature of 

carbohydrates.  Indeed, even natural lectins tend to show low affinities by normal 

biological standards.  On the other hand, it provides an opportunity to interface directly 

with biology.  Lectins are widely used as tools in glycobiology, but do not always possess 

the ideal recognition and/or physical properties.  ñSynthetic lectinsò could serve as 

complementary agents if sufficiently active and selective.  We have been developing 

receptors for the ñall-equatorialò family of carbohydrates (glucose, GlcNAc etc.), 

employing designs which incorporate parallel aromatic surfaces (complementary to axial 

CH units) joined by polar spacers.  As illustrated below, the systems have evolved from 

biphenyl-based structures (e.g. 1) through monocyclic bis-anthracenes (e.g. 2) to cages 

built from condensed aromatics (e.g. 3).  This diversity of structures has lead to useful 

variations in selectivity, while affinities continue to improve.  Some of this new work has 

led to systems with affinities > 104 Mī1 towards saccharides in water, providing a serious 

challenge to common natural lectins. 

 

 

 
Email: anthony.davis@bristol.ac.uk
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Multifunctional Cu drug candidates as potential 
innovative anti-cancer agents. 

Mc Givern, T.J.Pa*; Kellett, Ab & Marmion, C.Ja. 
aCentre for Synthesis and Chemical Biology, Department of Pharmaceutical and 

Medicinal Chemistry, Royal College of Surgeons in Ireland, 123 St. Stephenôs Green, 

Dublin 2 and bSchool of Chemical Sciences and National Institute for Cellular 

Biotechnology, Dublin City University, Glasnevin, Dublin 9.  

 

 
 

Figure 1 Multifunctional Cu drug candidates 

Abstract: 
The development of oxidative chemical nuclease agents remains a focal point of 

modern medicinal inorganic chemistry, owing to the redox properties of some d block 

transition metal elements - Cu for instance. Recent progress has shown that compounds of 

this class possess enhanced cytotoxicity activity, and in vivo cytotoxic tolerance1. Owing 

to the DNA binding and scission capabilities of CuII complexes2 this has significantly 

contributed towards metallodrug design and action. Similiarly, the design, synthesis and 

evaluation of enzyme inhibitors rationally chosen for their potential in suppressing tumour 

cell proliferation has also been a major goal, one such example being histone deacetylase 

(HDAC) enzymes. The clinically approved HDAC inhibitor suberoylanilide hydroxamic 

acid (SAHA) has potent anti-cancer activity. It has also been shown to have selectivity 

towards tumour cells over normal cells. To date, we have successfully synthesized a library 

of novel Cu-SAHA complexes bearing various designer DNA intercalating ligands, (Figure 

1). Compared with the well-studied chemical nuclease [Cu(Phen)2]
2+, these complexes 

have considerable in vitro cytotoxic activity, enhanced DNA binding properties and 

efficient chemical nuclease activities. Our recent results suggest that these complexes 

warrant further pharmacological evaluation. Ultimately our goal is to generate a new class 

of chemotherapeutic with dual HDAC inhibitory and chemical nuclease activity, as such, 

a summary of our results to date will be presented. 

References: 
1 (a) A. Prisecaru; A. Kellett et al., Chem. Comm. 2012, 48, 6906. (b) M. McCann; A. Kellett et al., 

Chem. Comm. 2013, 49, 2341. 
2 (a) A. Prisecaru; A. Kellett et al., J. Med. Chem. 2013, 56, 8599. (b) Z. Molphy; A. Kellett et al., Inorg. 

Chem. 2014, 53, 5392. 
 

Email: tmcgivern@rcsi.ie
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Ferrocene-based Ligands for Asymmetric Catalysis 
Nottingham, C.* and Guiry. P.J. 

Centre for Synthesis and Chemical Biology, School of Chemistry and Chemical Biology, 

University College Dublin, Belfield, Dublin 4, Ireland 
 

Abstract: 
The preparation of enantiopure compounds is an indispensible area of research in modern 

chemistry. To this end, the use of readily modifiable chiral donor ligands coupled with 

metal catalysts has emerged as one of the most popular strategies for asymmetric 

synthesis.[1] However, effective chiral ligands are generally quite expensive and in many 

cases this serverly limits their application. 

Herein we present the synthesis and application of a range of novel ferrocene-oxazoline 

N,O ligands bearing both central and planar chirality (Ligands A - E). These ligands are 

designed to exploit the gem-dimethyl effect in order to mimic the performance of more 

expensive ligands but at a fraction of the cost.[2] In order to test our ligands we have applied 

them in the enantioselective diethylzinc addition to aldehydes as a model reaction, followed 

by the more challenging phenylzinc addition to aldehydes.[3,4]  

Following on from this work we have designed and synthesised a new, ferrocene-based 

chiral ligand scaffold. This scaffold is synthesised from cheap and readily available starting 

materials in enantiopure form utilizing only a catalytic amount of chiral input. The 

transformation of this scaffold into a series of mono- and bidentate ligands for use in 

asymmetric catalysis is underway and some preliminary results will be presented. 

References: 
1 Pfaltz, A.; Drury, W. J. Proc. Natl. Acad. Sci. U. S. A., 2004, 101, 5723. 
2 Paquin, J. F; Belanger, E.; Pouliot, M.; Org. Lett., 2009, 11, 2201. 
3 Oguni, N.; Omi, T. Tetrahedron Lett. 1984, 25, 2823. 
4 Dosa, P. I.; Ruble, J. C.; Fu, G. C. J. Org. Chem. 1997, 62, 444.  

 

Email: p.guiry@ucd.ie 
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Pyrene Functionalised Calixarenes as Metal Sensors 
OôSullivan, J.*; Twamley, B., Heaney, F. 

Department of Chemistry, Maynooth University, Maynooth, Co. Kildare. 

 

 

Abstract: 
Functional calix[4]arenes are well recognised sensors of both cationic1 and anionic2 

species.  Recent work in our laboratory has established the potential of PIC, the pyrene-

isoxazole calixarene, 1, as a selective detector of Cu2+ ions in the presence of a range of 

other metal cations.3, 4 This paper will discuss progress towards a determination of the 

mode of complexation between the copper ions and the host molecule.  In particular the 

roles of the calix[4]arene core and the pendant arms will be discussed by reference to 

analogues of PIC which have been designed to establish the relative importance of each of 

the following for engagement between the host and the metal ion: (i) the lower rim hydroxyl 

groups, (ii) the length of spacer between the calix[4]arene core and the isoxazole moieties 

and (iii) the length of spacer between the pyrene and the heterocyclic moieties. This paper 

will report on the design, synthesis, and ion binding characterisation of the novel 

calixarenes, 2. 

 

References: 

1 Ocak, U.; Ocak, M.; Shen, X.; Surowiec and K.; Bartsch, R. A. J. Fluoresc, 2009, 19(6), 

997  

2  Sutariya, P.G.; Pandya, A.; Lodha, A. and Menon, S.K. Analyst, 2013, 138(9), 2531  

3  Diao, H. MSc Thesis NUIM, 2013 and unpublished results  

4  Maher, N. J. PhD Thesis NUIM, 2013 and unpublished results  
 

 

Email: Justine.OSullivan.2009@mumail.ie 
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Self-Assembly for Luminescence: Ln(III)-coordination 
chemistry in generation of sensors and soft-materials 

Samuel J. Bradberry*, Joseph P. Byrne, Colin P. McCoy, Thorfinnur Gunnlaugsson 

School of Chemistry, Trinity College Dublin and School of Pharmacy, QUB 

 

 

Abstract: 
Materials with luminescent properties have technological importance across vast fields of 

science and technology with soft materials becoming of increasing value in biotechnology, 

chemical sensing and theranostics.1 Coordination chemistry can, and does, play a key role 

in luminescent materials where coordination environments and ligand properties provide 

versatile optical2 and structural property3
 variations. The 4f-elements are unique amongst 

emissive metals in that they have characteristic luminescence and versatile ligand design 

allows control of the metal-centred emission intrinsically and in response to multiple 

analytes.4 

 

Incorporation into soft materials confers a number of scientific and economic advantages 

including: optical and structural enhancements with functional portability, facile 

fabrication and extremely low metal loadings.5 

  

This talk will present our research towards the design and synthesis of soft materials, 

primarily gels and coordination polymers, through the self-assembly and incorporation of 

4f-metal complexes that are emissive and responsive into higher order materials. The 

interesting characteristics and emergent behaviours of these responsive luminescent soft 

materials will be explored and influences of coordination and supramolecular interactions 

will be discussed in the context of sensing, luminescence and mechanical properties. 

 

References: 
1 Noro, A., Hayashi, M. and Matsushita, Y., Soft Matter, 2012, 8, 6416-6429 

2 Kotova, O., Daly, R., dos Santos, C., Boese, M., Kruger, P.E., Boland, J.J. and Gunnlaugsson, T., 

Angew. Chem. Int. Ed., 2012, 51, 7208-7212 

3 Martinez-Calvo, M., Kotova, O., Mobius M.E., Bell, A.P., McCabe, T., Boland, J.J. and 

Gunnlaugsson, T., J. Am. Chem. Soc., 2015, 137, 1983-1992 

4 Bradberry, S.J., Savyasachi, A.J., Martinez-Calvo, M. and Gunnlaugsson, T., Coord. Chem. Rev., 

2014, 273-274, 226-24 

5 McCoy, C.P., Stomeo, F., Plush, S.E. and Gunnlaugsson, T., Chem. Mater., 2006, 18, 4436-4343 

 

Email: bradbers@tcd.ie
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Ruthenium b-Diketiminate Complexes as Catalysts for 
the Rapid and Efficient Dehydrogenation of Amine 

Boranes 

Phillips, A.D.; Grave, C.; Schreiber, D.F.; Lawlor, D. and OôConnor, C.* 

Centre for Synthesis and Chemical Biology, School of Chemistry and Chemical Biology, 

University College Dublin, Belfield, Dublin 4, Ireland 

 

 

 
 

Abstract: 
A series of ruthenium complexes featuring the strongly chelating b-diketiminato ligand 

have been synthesised, characterised and evaluated as homogeneous catalysts for the rapid 

dehydrogenation of substrates of the type R3NBH3, where R = H or an alkyl group.  These 

particular b-diketiminate-containing complexes have a unique ability to cleave H2 

heterolytically under mild conditions.1-3  Employing both pressure and flow-meter 

measurements, variations in the substituent pattern of the flanking aryl group has a 

pronounced effect on H2 release.  Importantly, poisoning and related experiments reveals 

the homogeneous nature of these catalysts in the dehydrogenation process.4  

 

The synthesis of two generations of catalysts based around the b-diketiminato ligand and 

their application as fast and efficient catalysts for amine borane dehydrogenation have been 

investigated.   While the first generation (1) liberates an equivalent of H2 from amine 

boranes in minutes, the second generation (2) has proved to demonstrate a faster 

dehydrogenation profile and more importantly, the ability to access a second equivalent of 

H2 from ammonia borane at higher temperature.   

References: 
1 Phillips, A.D.; Laurenczy, G.; Scopelliti, R.; Dyson, P.J.; Organometallics, 2007, 26, 1120. 

2 Phillips, A.D.; Schreiber, D., PCT Int Appl, 2011, WO 2011151792 A120111208. 

3 Moreno, A.; Pregosin, P.S.; Laurenczy, G.; Phillips, A.D.; Dyson,  P.J; Organometallics, 2009, 28, 

6432. 

4 Schreiber, D.F.; O'Connor, C.; Grave, C.; Ortin, Y.; Müller-Bunz, H.;. Phillips, A.D.; ACS 

Catalysis. 2012, 2, 2505. 

 

Email: andrew.phillips@ucd.ie 
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The use of Fluorescent BODIPY Metal Carbonyls to 
Function as CO Releasing Molecules 

McMahon,S. *; Kinahan A.; Hidalgo D. and Pryce, M.T. 

Dublin City University 

 

Abstract: 
In recent years carbon monoxide (CO) has shown potential therapeutic effects due to its 

wide range of critical functions in the areas of inflammation, vasodilation, hypertension, 

neural transmission and organ graft rejection. CO releasing molecules (CO-RMs) have 

the means to transport and assist the delivery of defined amounts of CO to target areas in 

a safe and controlled manner.1 A range of stimuli including thermal, photo- or 

electrochemical means, can be used to induce CO release in metal carbonyl compounds.2 

 

A series of novel fluorescent BODIPY metal carbonyl complexes, incorporating both 

chromium and tungsten pentacarbonyls have been designed, synthesised and 

characterised. For example, the UV-vis spectrum and structure is shown above for the 

complex, 2,6-diethyl-1,3,5,7-tetramethyl-8-(3-pyridyl)-4,4ô-difluoroboradiazaindacene 

chromium pentacarbonyl. The photochemical and photophysical properties have been 

investigated. Photochemically (indicated by the arrows at 355 nm and 525 nm), thermally 

(37 oC) and electrochemically induced CO loss were assessed via headspace analysis in 

conjunction with gas chromatography. 

References: 
1. Motterlini, R.; Clark, J. E.; Foresti, R.; Sarathchandra, P.;Mann, B. E. and Green, C. J. Circ. Res., 

2002, 90(2), e17. 

2. McMahon, S.; Rochford, J.; Halpin, Y.; Manton, J. C.; Harvey, E. C.; Greetham, G. M.; Clark, I. 

P.; Rooney, A. D.; Long, C. and Pryce, M. T. Phys. Chem. Chem. Phys. 2014, 16, 21230. 

. 

 

Email: Suzanne.mcmahon26@mail.dcu.ie 
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Novel Magnetic reservoirs for targeted drug delivery 
*Mutuma, F.C.; Duffy, B. and Hargaden, G.C.  

Dublin Institute of Technology 

 

 

 

 

 

 

 

 

Abstract: 
Conventional cancer drug delivery systems lack specifity; large doses of drugs need to be 

administered to achieve sufficient concentration for a therapeutic effect. Targeted drug 

delivery focuses on increasing the bioavailability of a drug at a specific part of the body 

for a duration of time. This reduces overall drug consumption thereby reducing costs and 

side effects. Iron Oxide Nanoparticles (IONPs) represent a significant class of inorganic 

nanomaterial that is contributing to the current revolution in targeted drug delivery. There 

is particular interest in using IONPs as drug delivery vehicles in cancer treatment to 

overcome problems associated with current invasive and non target specific methods. This 

research focuses on the synthesis of target specific medicinal agents with potential anti 

cancer activity, development of novel IONPs and study their use as drug delivery agents. 

The medicinal agents are analogues of Gymnastatin, a natural product that has shown 

potent cytotoxicity and growth inhibition against various cell lines. The medicinal agents 

will be evaluated for biological activity, coupled with our IONPs and the coupled adduct 

will be further evaluated for biological activity. Our method represents a short, efficient 

synthetic route to analogues of Gymnastatin. Gymnastatins alone would be efficient anti 

cancer agents and could have even greater potential as targeted drug delivery agents when 

coupled with IONPs.  

 

References: 
1 Pop, S.; Dumitrache, F.; Mocanu, M.; Niculite ,C.M.; Gherghiceaunu, M.; Lungu, C.P.; 

Fleaca, C.; Ianchis, R.; Barbut, A.; Grigoriu, M. and Morjan, I.. App. Surf. Sci., 2013, 281, 60. 

2 Phoon, C.W.; Somanadhan, B.; Heng, S.C.H.; Ngo, A.; Ng, S.B.; Butler, M.S.; Buss, A.D.; 

Sim, M.M. Tetrahedron 2004, 60, 11619. 

 

 

Email: felicia.mutuma@dit.ie

Scheme 1: Application of IONPs as Drug Delivery Agents 


