YMOCADS
GUEST LECTURE

PROF. DR. ANDREANI ODYSEOSS
University of Cyprus, Cyprus

November 14., 2025, 5 pm CET
SR 00.030, Konrad-Zuse-Str. 3/5, Erlangen

BIONANOMACHINE DIAGNOSTICS AND NANONETWORK
THERAPEUTICS:
NEXT GENERATION CANCER MANAGEMENT

WITH BIONANODEVICE INTERFACES

ABSTRACT

Molecular Communication is evolving as a supradiscipline of bioinspired Information and Communication
Technologies. The next breakthroughs in Molecular Communication greatly depends on the deep under-
standing of complex diseases, epitomized by brain malignancies. This is being achieved by delineating
underlying cellular and sub-cellular processes in the context of interactive bionanomachines and their
comprehensive management with diagnostic and therapeutic interventions, controlled externally. Herein,
we present our recent progress in the fields of Externally Controllable Molecular Communication and brain
malignancies, aiming towards drastic transformation in the way we diagnose and treat such disorders as
well as other multifactorial brain pathologies. Inmessaging signals delivered to actuators are converted to
tumour cell reprogramming by genetically engineered transducers representing cell and exosome biona-
nomachines. Evolving changes in tumour abundance and phenotype are detected by cell-based sensors
and tumour alterations are translated to optical signals communicated via outmessaging to machine learn-
ing-enabled controllers, which regulate the function of the actuating system. Promising recent data involve
targeting cell- and exosome-mediated theranostic systems as well as phenotypic switching and network
formation, within close-loop multimodal and multifunctional systems. With the aim to transform Externally
Controllable Molecular Communication from a theoretical concept to a clinically applicable technology, we
identify gaps and challenges and share our views and thoughts on how advancements in diagnostics and
therapeutics based on bionanomachine, nanonetwork and bionanodevice interfaces can bring a paradigm
shift in the way we manage malignant diseases and other complex disorders.
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nano-biotechnology, externally controllable molecular communications for cancer sensing and therapy
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Odysseos has attracted funding amassing € ~7.5M, including MSCAs, IMI, R&l Actions and three most
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-Section of Medicines Development and the EUREKA Cluster on New Safe Medicines Faster. Her work
integrating biomedical sciences, biomedical engineering and artificial intelligence, contributing to clinically
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been acknowledged with an honorary membership by the International Academy for Medical Education
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