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Dr Alison McLeod, Senior Programme Manager, Photonics Scotland

Dr Clare Hoskins, Reader in Bionanotechnology, Department of Pure and Applied Chemistry,
University of Strathclyde, Scotland

Dr Jonathan Taylor, Senior Lecturer, School of Physics and Astronomy, University of Glasgow,
Scotland

Dr. Kazuki Bando, Department of Applied Physics, Osaka University, Japan

Dr. Hidenori Nagai, Advanced Photonics and Biosensing Open Innovation
Laboratory, National Institute of Advanced Industrial Science and Technology (AIST), Japan
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Photonics Scotland is a community for all photonics and
photonics-enabled organisations in Scotland. We are the focal
point for the sector and a trusted partner to our members
allowing us to represent their views to a number of key
stakeholders. We also facilitate a cohesive sector, providing a
range of events, working groups and networking opportunities
that help to drive collaboration between industrial and academic
partners. Ultimately, our goals are simple: to raise the profile of
the sector, help grow this thriving cluster, and drive innovation in
photonics in Scotland. Founded as the Scottish Optoelectronics
Association in 1994, it is one of the oldest national photonics
organisations in the world and remains one of the largest
technology communities in Scotland. Photonics Scotland is a
network managed by Technology Scotland, the trade association
for Enabling Technologies in Scotland.
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Leveraging photonics for thermally responsive cancer
nanomedicine

Pancreatic cancer is the 4th most aggressive cancer in the western
world with less than 34% of patients surviving past 5 years. Lack of
specific symptoms results in a delay in diagnosis. Theranostics are new
platforms, which offer simultaneous diagnosis and therapy resulting in
a decrease in treatment time. Here treatments are conjugated onto
diagnostics by thermally reversible binding allowing for triggered drug
release and hence a rapid and localised clinical effect is achieved.
Hybrid nanoparticles are composed of an iron oxide core surrounded
by a rigid metallic shell. These particles undergo manipulation due to
inherent magnetism of the core whilst laser irradiation of their shell
results in localised heating due to exploitation of their surface plasmon
resonance. Hence, they can be utilised as diagnostics using MRI and
laser irradiation can be used as an initiator for drug release. We have
developed a series of 'theranostic assassins' based on hybrid
nanoparticles which have shown potential for overcoming the
challenges relating to pancreatic cancer, providing externally triggered
site-specific delivery of therapeutic compounds. In this talk, | will give
an overview of our progress to date, using various laser sources and
discuss the transferrable nature of these technologies and future
studies needed before clinical translation can be achieved.
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High-speed two-photon light-sheet fluorescence lifetime
microscopy using ultrafast lasers and a time-correlated single
photon counting array

The combination of recently-developed kilopixel SPAD arrays and high-
power pulsed lasers holds great promise for fluorescence lifetime
imaging microscopy of dynamic samples, due to the promise of high-
speed and high-bandwidth imaging over a large field of view. However,
it is challenging to exploit this potential because of the conflict between
scan-based imaging architectures and the high (>10kHz) binary frame-
rate of SPAD array cameras: most pixels would be sitting idle most of
the time. We present results from a new optical design based around
astigmatic imaging optics, which now enables rapid and efficient
acquisition of fluorescence lifetime imaging data. We demonstrate our
system with both one- and two-photon excitation sources, validate
performance with lifetime reference beads, and demonstrate
separation of similar fluorescence emission spectra in biological
samples via lifetime contrast.
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Multi-point simultaneous Raman plate reader
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Rapid detection of pathogens using microfluidic devices
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