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Guest Editorial
Introduction to the Special Feature on the

7th Workshop on Molecular Communications

I. INTRODUCTION

MOLECULAR Communication (MC) is a highly inter-
disciplinary research field whose success requires the

close collaboration between researchers from different fields
of science. To support and highlight this interdisciplinary char-
acter, the Workshop on Molecular Communications (MolCom;
https://molecularcommunications.org/) has been held annually
since 2016 to provide the opportunity to meet, and share
work and experience. The Workshop tries to promote research
beyond the conventional disciplinary boundaries between engi-
neering, the physical sciences, natural sciences, and medicine.

Initially, MolCom was supported by the European
Commission project “Coordinating European Research on
Molecular Communications” (2015–2017; https://cordis.
europa.eu/project/id/665564), which was coordinated by
the Waterford Institute of Technology (now the South East
Technological University) in Waterford, Ireland. After com-
pletion of the project, management of MolCom has been
maintained by an independent Steering Committee, and as of
2022 has an informal agreement for on-going endorsement
by the Technical Committee on Molecular, Biological and
Multi-Scale Communications of the IEEE Communications
Society (MBMC-TC; https://mbmc.committees.comsoc.org/).

The 7th Workshop on Molecular Communications was
held at Friedrich-Alexander-Universität Erlangen-Nürnberg
(FAU), Erlangen, Germany, in April 2023. The Workshop fea-
tured presentations from the letter and abstract authors, two
keynotes, a tutorial, brainstorming sessions, and a panel dis-
cussion. To further highlight the interdisciplinary character
of the research field, we organized a spotlight talk session
with four presentations given by researchers from chemistry,
pharmacy, and technology. Moreover, the Workshop featured a
testbed-presentation session where 9 experimental molecular
communication testbeds were presented. The 2023 MolCom
Workshop received 24 letter and abstract submissions, which is
more than twice as many as for the 2022 MolCom Workshop,
indicating the increased interest in the field. Finally, we had
the pleasure to welcome about 40 attendees from 11 coun-
tries and from 23 different universities and companies in
Erlangen. On behalf of the MolCom Steering Committee, we
are very pleased about the positive and successful development
of the Workshop and we look forward to the 2024 MolCom
Workshop, which will be held at the Oslo University Hospital
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(OUH), Oslo, Norway in April 2024 (for details, see https://
molecularcommunications.org/molcom2024/call-for-papers/).

To recognize the author contributions, the MolCom
Steering Committee regularly arranges a Special Issue
in IEEE TRANSACTIONS ON MOLECULAR, BIOLOGICAL

AND MULTI-SCALE COMMUNICATIONS (T-MBMC) for the
Workshop letter submissions. The submitted letters go through
a more rigorous peer review process and those accepted
for presentation at the Workshop can then be submit-
ted in revised form to T-MBMC. The Special Feature
of the 2022 MolCom Workshop was published in March
2023 and featured four letters from the Workshop authors
(https://doi.org/10.1109/TMBMC.2023.3244020).

In this Special Feature, we are pleased to present 7 let-
ters that were accepted for presentation at the 7th Workshop
on Molecular Communications (MolCom2023). These letters
have been subsequently revised and accepted for publication
in T-MBMC. We are grateful for the strong support of the
TMBMC Editor-in-Chief, Prof. Sasitharan Balasubramaniam,
to host this Special Feature and for his commitment to con-
tinue to publish letters from future iterations of the Workshop.
We are also thankful to the article authors for sharing their
valuable contributions with us.

II. SUMMARY OF PAPERS

The topics of the papers in this T-MBMC Special Feature
for the 2023 MolCom Workshop cover three broad molecular
communication (MC) research themes of fundamental MC,
application of MC, and MC testbeds.

In [A1], Broghammer et al. study the problem of distance
estimation between the source of a diffusive process and a
receiver. The Cramér-Rao lower bound (CRB) is derived given
the advection-diffusion model and three estimators, namely a
maximum-likelihood estimator and two low-complexity esti-
mators, are developed. The performance of these estimators
is evaluated against the CRB using numerical simulations.
Furthermore, preliminary experimental results are presented.

In [A2], Emirdagi et al. propose a new multiplexing scheme
for MC based on the diversity of ligand-receptor binding
affinities. This method requires only a single type of promis-
cuous receptor on the receiver side, capable of interacting with
multiple ligand types. The mean bit error probability (BEP)
averaged over all multiplexed MC channels is derived analyt-
ically and the impact of the system parameters on the BEP
performance is investigated via simulations.

In [A3], Gómez et al. investigate the explainability of neural
networks (NNs) for symbol detection in MC channels. Based
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on MC channel models and testbed measurements, synthe-
sized data is generated to train an NN model for the detection
of binary transmissions in MC channels. Using the local inter-
pretable model-agnostic explanation method and the individual
conditional expectation, this paper demonstrates the analogy
between the trained NN and the standard peak and slope
detectors.

In [A4], Ruzzante et al. study MC in plants where the
primary transport route for cell-to-cell communication are
Plasmodesmata (PDs), porelike structures dotting the plant cell
wall. The PDs opening state is influenced by several environ-
mental damaging factors (i.e., plant viruses), and plant cells
try to restore homeostasis through defense mechanisms. This
paper depicts the complexity of plant-based MC and proposes
a simple model that reveals the influence of the number and
opening state of PDs in the transport of information in plants.

In [A5], Thalmayer et al. study the impact of passive obsta-
cles placed in tube-shaped MC channels for the reduction
of inter-symbol interference. These obstacles decelerate the
fastest particles while at the same time accelerating slower par-
ticles. Numerical investigations reveal that passive decelerators
can significantly reduce the dispersion of MC channels.

In [A6], Sajan et al. present a novel design of a silicon
photonics (SiPh) nanobiosensor for the detection of cancer
cells. This sensor employs a micro-ring resonator structure
and takes advantage of the distinct optical characteristics of
various cancer cells and the interaction between cancer cells
and CD47 proteins.

In [A7], Gulec and Eckford propose a stochastic biofilm
disruption model based on the usage of quorum sensing (QS)
mimickers. A chemical reaction network (CRN) involving four
different states is employed to model the biological processes
during the biofilm formation and its disruption via QS mimick-
ers. In addition, a state-based stochastic simulation algorithm
is proposed to simulate this CRN. The model proposed in
this paper is validated by the in vitro experimental results
of Pseudomonas aeruginosa biofilm and its disruption by
rosmarinic acid as the QS mimicker.
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