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Guest Editorial
Introduction to the Special Feature on the 6th

Workshop on Molecular Communications

I. INTRODUCTION

THE Workshop on Molecular Communications (MolCom;
https://molecularcommunications.org) has been held

annually since 2016 to provide the molecular communica-
tion research community an opportunity to meet and share
their work, vision, and experience in the field. Given the
interdisciplinary nature of molecular communication, the
Workshop promotes research beyond the conventional disci-
plinary boundaries between engineering, the physical sciences,
natural sciences, and medicine.

MolCom was initially supported by the European
Commission project “Coordinating European
Research on Molecular Communications” (2015-2017;
https://cordis.europa.eu/project/id/665564), which was coordi-
nated by the Waterford Institute of Technology (now the South
East Technological University) in Waterford, Ireland. After
completion 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 disruption caused by the global COVID-19 pandemic
included the 2020 and 2021 MolCom Workshops. While the
2021 MolCom Workshop was virtual and featured a series
of invited talks, the 2020 MolCom Workshop had completed
the peer review process before it was cancelled. To recognize
the author contributions, the Steering Committee arranged a
Special Issue in IEEE TRANSACTIONS ON MOLECULAR,
BIOLOGICAL AND MULTI-SCALE COMMUNICATIONS

(T-MBMC) for abstracts extended to letters. With the
strong support of the previous Editor-in-Chief, Prof.
Chan-Byoung Chae, the Special Issue was published in
June 2021 and featured 8 letters from Workshop authors
(https://doi.org/10.1109/TMBMC.2021.3089341).

Based on the success of the 2021 Special Issue, the
MolCom Steering Committee decided to overhaul how it
invites submissions. To encourage researchers to share their
works-in-progress while also providing opportunity for publi-
cation, the MolCom Workshop now invites authors to submit
either 2-page abstracts to post on the Workshop Website
(https://molecularcommunications.org/) or 4-page letters for
possible publication in T-MBMC. Letters go through a
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more rigorous peer review process and those accepted for
presentation at the Workshop can then be submitted in revised
form to T-MBMC.

In this Special Feature, we are pleased to present the 4 let-
ters that were accepted for presentation at the 6th Workshop
on Molecular Communications (2022 MolCom Workshop).
These letters have been subsequently revised and accepted
for publication in T-MBMC. The 2022 MolCom Workshop
was held at the University of Warwick in Coventry, U.K.,
in July 2022. The Workshop featured presentations from the
letter authors, in addition to the presentation of 6 abstracts,
2 keynotes, a tutorial, an ethics discussion, and brainstorm-
ing ideation sessions. Recordings of many of the sessions
are available to watch on the MBMC-TC YouTube chan-
nel https://www.youtube.com/playlist?list=PLZHmypeqCkO9
uVC4Zsc5MZE_QEBUHI2Kg.

II. OVERVIEW OF ACCEPTED ARTICLES

The topics of the papers in this T-MBMC Special Feature
for the 2022 MolCom Workshop are very diverse. They cover
the three broad MC research themes of fundamental MC,
application of MC, and MC testbeds.

In [A1], Rudsari et al. investigate anomalous diffusion of
extracellular vesicles (EV) in a cardiac extracellular matrix
(ECM). Partial differential equations are used to model
anomalous diffusion, considering EV degradation and unique
properties of the ECM, and an analytical solution is pro-
vided using Green’s function theorem. Through numerical
results, the authors showed the impact of different parame-
ters (e.g., anomalous diffusion type, EV degradation) on the
EV biodistribution.

In [A2], Bhattacharjee et al. present an air-based macro-
scopic MC testbed using a highlighter-ink water-based solution
as information carrier. The testbed uses a pressure sprayer, a
2m long tube, and PIN photodiode as transmitter, transmis-
sion channel, and receiver, respectively. The authors showed
that the system can achieve 50bit/s with just simple on-off
keying. This improves the bit rate of a testbed formerly intro-
duced by the authors that uses multiple information carriers,
higher order modulation, and camera-based detection.

In [A3], Vakilipoor et al. introduce a method to estimate the
position of an unknown fully-absorbing (FA) receiver in a dif-
fusive MC system. To this end, molecules are instantaneously
released by a point transmitter and, based on the number of
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molecules captured by the known FA receivers, different like-
lihood maps are obtained. Each likelihood map corresponds to
the position of the unknown receiver from a specific known
receiver’s perspective. Finally, the likelihood maps of the indi-
vidual receivers are combined to cooperatively estimate the
position of the unknown receiver.

In [A4], Ruzzante et al. introduce the concept of seman-
tic information for molecular communication systems. The
Kolchnisky-Wolpert (KW) model is introduced, which defines
a quantitative measure of semantic information received by
any physical system influenced by an external environment.
This measure is applied to a smart drug delivery system, using
synthetic cells (SC) as smart agents. In particular, SCs extract
semantic information from an external environment (i.e., can-
cerous cells emitting specific signaling molecules), which
triggers the production and release of toxin molecules that kill
the cancerous cells. The production rate changes according to
the amount of signaling molecules in the environment.

III. CONCLUSION AND ACKNOWLEDGMENT

We are grateful for the strong support of the new T-MBMC
Editor-in-Chief, Prof. Sasitharan Balasubramaniam, to host
this Special Feature and to continue publishing letters from
future iterations of the Workshop. We are also thankful to the
article authors for sharing their valuable contributions with us.
The 2023 MolCom Workshop will be held at the Friedrich-
Alexander-Universität Erlangen-Nürnberg (FAU) in Erlangen,
Germany, in April 2023. We are very pleased to share that
submissions to 2023 MolCom Workshop are more than dou-
ble that of the 2022 MolCom Workshop, so on behalf of
the MolCom Steering Committee, we look forward to sharing
more results soon.

The authors of this editorial would like to recognize the
contributions of all other members of the MolCom Workshop
Steering Committee, including Michael Taynnan Barros
(University of Essex, U.K.), Mauro Femminella (University
of Perugia, Italy), Jari Hyttinen (Tampere University,
Finland), Kerstin Lenk (Graz University of Technology,
Austria), Lin Lin (Tongji University, Shanghai, China), and
Richard Morris (John Innes Centre, U.K.).
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