


Improving progrioses,..

TheGLAM project, coordinated by LEITAT, is developing an innovative device for personalised
diagnosis and therapy monitoring for genitourinary cancers, improving the prognosis for patients

GLAM (Glass-Laser Multiplexed Biosensor) bioengineering; nanomedicine diagnostic
is a European Union Horizon 2020 research platforms; public organisations with
project that is developing a photonic-based longstanding expertise in modelling of

device for genitourinary cancer diagnosis
and treatment monitoring in order to pave
the way towards better diagnosis and
monitoring of cancer and other diseases.

It is coordinated by Dr Francesc Mitjans

at the Spanish technological centre
LEITAT. Mitjans is Director of the Health

& Biomedicine Business Unit at LEITAT
and he is also Chief Scientific Officer

at Lykera Biomed, a biotech company
dealing with innovative therapeutic and
diagnostic oncology projects. He and his
team have strong experience and expertise
in monoclonal antibody generation and
engineering, cellular and molecular biology,
and also oncologidn vivomodels of

tumour progression, tumour angiogenesis
and metastasis.

MULTIDISCIPLINARY MAGIC

LEITAT is working in collaboration with the
Institute for Bioengineering of Catalonia
(IBEC), Spain; the University of Twente

in the Netherlands; WizSoft, Israel;
Universite Libre de Bruxelles, Belgium;
The Institute of Photonic Sciences (ICFO

- Spain); novelLC Microsystems, Serbia;
OPTOCAP, UK; Obelis, Belgium; and
Radboudumc, the Netherlands. The project
consortium members have complementary
expertise comprising SMEs and academia,
with expertise in nanofabrication,
nanoelectronics and nanophotonics;
expert SMEs in data mining and software
products specially tailored to personalised
medicine; expert SMEs in regulatory affairs
for medical devices; research institutes
with high expertise and background in
vitro diagnosis, non-invasive biophotonics
and nanophotonics diagnosis and
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lasers and optical systems; and oncologic
diagnosis of the urinary tract and genital
organs.

Mitjans highlights the importance of this
multidisciplinary, collaborative approach:
‘The GLAM project takes advantage of the
strong and complementary expertise of

its members. Each objective of the project
— each biological, optical, electronic and
informatic methodological need, and each
clinical or regulatory requirement — are

new, label-free, ultra-sensitive photonic
detection system will allow physicians to
monitor soluble key biomarkers without
labelling, washing or amplification steps.
The plan is to then experimentally validate
the final biosensor with preclinical and
clinical samples, in order to prove its
personalised medicine focus within the
frame of a more sustainable health system.

The researchers are aiming to establish
a multiplexed platform to allow the
detection of up to 10 different biomarkers
that will enable and guide clinical
personalised treatment decisions from a

correctly addressed by the respective expert single small biological sample. They will

in the consortium,” he emphasises. ‘In

‘The GLAM project capitalises on the unprecedented
sensitivity achieved using laser micro-ring reso

addition, the project is coordinated by Leitat
Technological Center, which has a strong
track record in leading and coordinating
European projects. Our team of project
managers has the experience and expertise
to allow a perfect steering of the whole
project. Moreover, in terms of biomedicine
and diagnostic and medical technologies,
our scientists have not only experience
leading similar projects, but also hold up-to-
date scientific skills.’

ENHANCING PERSONALISED
TREATMENT

The team is seeking to develop a novel
photonic biosensor based on micro-ring
lasers functionalised with biomarker-
detection antibodies. It is hoped that the

then work towards setting up technical

documentations for the GLAM prototype,
towards conformity with the essential
requirement of the applicable EC Directives.
The ultimate goal is to integrate all of the
components in a small, easy-to-use, robust,
fast, cheap and single-step diagnostic device
to be used in point-of-care (PoC) settings.

AN INNOVATIVE DEVICE

The device is based on an innovative
concept for the detection of soluble
biomarker levels: the combined use

of a cartridge containing multiplexed

novel active laser micro-ring resonators
functionalised with biomarker detecting
antibodies, and ultra-resolution detection
nanophotonic methodology. These two
aspects combined are expected to result in

a novel, miniaturised, ultra-sensitive, robust, quality of life of the patients omitting
reliable, fast and cost-effective device, more complex diagnostic approaches,’
capable of multiplexed biomarker level Mitjans highlights. ‘There will also be

tors

determination. ‘Optical micro-resonators

of circular, ring or spherical shape, have
been investigated for several years to be
used as the heart of optical, label-free
detection based devices. Indeed, when light
is propagating in the whispering gallery
modes, such micro-resonators exhibit one
of the highest quality (Q) factors possible to
achieve sharp optical resonances,’ Mitjans
explains. ‘Such high Q-factors may be used
for an ultra-sensitive detection of single
proteins. The GLAM project capitalises

on the unprecedented sensitivity achieved
using laser micro-ring resonators to detect
key biomarkers in tumour development and
treatment. Proof of concept of the device
will be carried out by preclinical and clinical
sample analysis of genitourinary cancer
patients to warrant personalised medicine.’

The project comprises six work packages
(WPs). WP1 focuses on biomarkers,
biological tools and biological samples.
WP?2 looks at optical biosensors, WP3 at
a multiplexed platform, WP4 at photon
detection and integration, and WP5 at
clinical validation.

POINT-OF-CARE IMPROVEMENTS
Mitjans and the team intend the GLAM
device to be an excellent PoC device,
enabling clinical personnel to obtain
diagnostic inputs within a few minutes.
‘Due to its broad applicability, the GLAM
Biosensor will directly impact on several
beneficiaries, starting with the users,

by providing technology approaches for
contributing to the user health, being able
to contribute to early diagnostic processes
and reduce morbidity, and enable better

social benefits by providing technology,
which is inherently affordable due to the
technology approach, allowing future low-
cost products. Additional benefits include:
economic benefits for the health sector

in terms of cost reduction, which in turns
lead to improved performance (both due to
the diagnosis cost reduction and the time
reduction, increasing the efficiency of the
health sector).’

AN EXPANDING REACH

Each of the six WPs has yielded important
findings to date. In WP1, the selection of
biomarkers has been made, with the 10
most promising biomarkers listed, ranked,
and selected to start the generation of the
recombinant biomarkers and use them

to generate monoclonal antibodies for

its detection. ‘The scientists already have
several antibodies that are validated and
will be used in later phases of the project
to set up the biosensor device,’ confirms
Mitjans. For WP2, an analytical theoretical
framework was developed and numerical

tools were used to provide guidelines for the

design of the micro-rings and waveguide.
For WP3, efforts have been carried out to

define the assembly procedure of the GLAM

sensor cartridge. For WP4, a development

demonstrator has been set up based on the
expected value of 3 GHz, while for WP5, 15

urine samples have been collected.

Looking ahead, the team has plans to
commercialise the GLAM biosensor device
and then look to broaden its applicability to
encompass other chronic diseases. .
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PROJECT COORDINATOR BIO

Dr Francesc Mitjans, PhD Biologist
(1986, Barcelona University, Faculty

of Biology), was winner of the Doctor
Senate Prize of the University of
Barcelona, Spain. He was Project Leader,
Laboratory Head and Department

Head in Merck Farma y Quimica, the
Spanish Merck KGaA subsidiary. He has
developed preclinical projects and led
the achievement of phase | clinical trials
for new anti-tumour drugs. Currently, he
is Director of the Health & Biomedicine
Business Unit at LEITAT Technological
Center.
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