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Bioconjugation and molecular hybrids are at the forefront of pharmaceutical innovation, offering transformative solutions for targeted drug delivery and

enhanced therapeutic efficacy. These technologies enable the precise attachment of drugs to biological molecules and other molecular cargo, improving

stability, solubility, and specificity. SSPC has a critical mass of renowned researchers in this area and the Centre plays a pivotal role in this field,
leveraging its advanced research capabilities and talented researcher pool to develop cutting-edge advancements. SSPC's expertise provides bespoke
solutions that address complex industry challenges, driving innovation in drug substance research and manufacturing processes for the pharmaceutical
and biopharmaceutical sectors.

Aggregation-Induced Emission for Bioimaging

Two aggregation-induced emission (AIE) 1,8-naphthalimides agents exhibiting “turn-on/turn-on” emission
behaviour are reported. They are emissive in good solvents of low/intermediate polarity (THF/hexane) but
undergo drastic quenching in polar solvents (DMSO/MeOH) due to solvatochromic and energy gap law effects.
Water also quenches the emission up to a critical volume (<50% water in THF), after which hydrophobicity drives
them to aggregate into nanoparticles, restoring their emission. The mechanisms are revealed through

Prof. Thorri Gunnlaugsson spectroscopy and theory with distinct excited-state decay kinetics observed between the two turn-on/turn-on
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naphthalimide agents, which then localizes in the lipid droplets. Time-resolved fluorescence lifetime imaging
(FLIM) distinguishes extracellular 2-P188 particles emitting from the “aggregated on-state” and intracellular, free
molecules of naphthalimide agents emitting from the “disaggregated on-state” within the lipid droplets. A patent
application has been filed with the European patent office for this work.

Time-resolved fluorescence imaging with colour-changing, “turn-on/turn-on” AIE nanoparticles.
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This research programme was aimed at generating in flow bioconjugation protocols through the development of
novel drug hybrids for the dual purpose of diagnostic imaging and therapeutic effect. Potential bioconjugation
pathways through biorthogonal chemistry in flow were investigated and identified optimal conditions applicable to
a wide range of biomolecules. It also looked at conjugating existing therapeutic drugs to NIR imaging agents to
yield potential drug hybrids. Flow conjugation pathways were identified that can be applied to a wide range of
molecules to rapidly generate targeted imaging agents without any purification requirements. The use of Flow
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Continuous Flow Bioconjugations of NIR-AZA Fluorophores via Strained Alkyne Cycloadditions with Intra-
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Novel methodologies improve synthetic routes to therapeutics, allowing easier synthesis and purification along with
S O reduction in costs both financial and environmental. Newly emerging green solvents allow reduction in the use of
f environmentally harmful or toxic solvents such as dimethylformamide. The aim of this research is to develop thiol-ene
based methodologies for synthesis of peptide pharmaceuticals, develop these methodologies for in-flow

i | application with potential for large scale manufacture and investigate alternative solvents for improving the

" environmental impact of peptide therapeutic manufacturing. In-flow peptide synthesis will allow easier scale-up of
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Potent Antimicrobial Effect Induced by Disruption of
Chloride Homeostasis Sspcm

Artificial transmembrane ion transporters have proposed applicability Expe rtise

to medicinal chemistry, where perturbation of normal cellular

homeostasis has already been shown to induce apoptosis in
mammalian cells. In this study, Robert Elmes (Maynooth University) and
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Design of Metal Organic Framework to Remove DMSO
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A common challenge in the pharmaceutical industry is the
removal of residual solvent from manufacturing processes and
resulting products. In partnership with Industry, this research
project designs, syntheses and structurally characterizes
coordination polymers (including MOFs) for the use in solution to
extract/absorb residual organic solvent “contamination” from
bulk solutions. The synthesis of coordination polymers includes
the reaction between organic ligands and metal ions to

Prof. Thorri Gunnlaugsson produce amorphous and crystalline material. The structural
Prof. Wolfgang Schmitt stability of this material towards degradation in the solution is
Dr Oxana Kotova then confirmed allowing for its further use within
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The Molecular and Cellular Imaging Core
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A novel thiol-saccharide mucolytic for the treatment of muco- primarily focuses on live cell imaging

obstructive lung diseases. Addante, A., Raymond, W., Gitlin, I., Charbit,
A., Orain, X., Scheffler, AW., Kuppe, A., Duerr, J., Daniltchenko, M.,
Drescher, M., Graeber, S.Y., Healy, A.M., Oscarson, S., Fahy, J.V., Mall,

applications and  supports users from
different fields in biomedical research.
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