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Section Information:

The Section on Applied Biosciences and Bioengineering 
encourages multidisciplinary research in the field of novel 
biosciences and biological engineering applications. It 
spans the full range of bioengineering types, clinical 
engineering, cardiac bioengineering, neural engineering, 
system modeling, biosignal processing, health informatics, 
bioinformatics, bioprocess engineering, biotechnology, 
biosensors, biomechanics, biorobotics, cardiopulmonary 
systems engineering, fermentation technology, food 
technology, and microbiology. The main focus is on novel 
developments and applications in societally relevant 
themes. Applied Sciences in general and this Section on 
Applied Biosciences and Bioengineering in particular offers 
high-quality peer review followed by a rapid publication 
decision.
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Featured Papers 
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Photodynamic Therapy—An Up-to-Date Review
Authors: Adelina-Gabriela Niculescu and Alexandru Mihai Grumezescu

Abstract: The healing power of light has attracted interest for thousands 
of years. Scientific discoveries and technological advancements in the field 
have eventually led to the emergence of photodynamic therapy, which soon 
became a promising approach in treating a broad range of diseases. Based on 
the interaction between light, molecular oxygen, and various photosensitizers, 
photodynamic therapy represents a non-invasive, non-toxic, repeatable 
procedure for tumor treatment, wound healing, and pathogens inactivation. 
However, classic photosensitizing compounds impose limitations on their 
clinical applications. Aiming to overcome these drawbacks, nanotechnology came as a solution for 
improving targeting efficiency, release control, and solubility of traditional photosensitizers. This paper 
proposes a comprehensive path, starting with the photodynamic therapy mechanism, evolution over the 
years, integration of nanotechnology, and ending with a detailed review of the most important applications 
of this therapeutic approach. 

DOI:10.3390/app11010374

Diarylureas as Antitumor Agents
Authors: Alessia Catalano,Domenico Iacopetta, Maria Stefania Sinicropi  
and Carlo Franchini

Abstract: The diarylurea is a scaffold of great importance in medicinal 
chemistry as it is present in numerous heterocyclic compounds with 
antithrombotic, antimalarial, antibacterial, and anti-inflammatory properties. 
Some diarylureas, serine-threonine kinase or tyrosine kinase inhibitors, 
were recently reported in literature. The first to come into the market as an 
anticancer agent was sorafenib, followed by some others. In this review, we 
survey progress over the past 10 years in the development of new diarylureas as anticancer agents.
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Deep Learning-Based Methods for Prostate Segmentation in Magnetic  
Resonance Imaging
Authors: Albert Comelli, Navdeep Dahiya, Alessandro Stefano, Federica Vernuccio,  
Marzia Portoghese, Giuseppe Cutaia, Alberto Bruno, Giuseppe Salvaggio and  
Anthony Yezzi

Abstract: Magnetic Resonance Imaging-based prostate segmentation is an 
essential task for adaptive radiotherapy and for radiomics studies whose 
purpose is to identify associations between imaging features and patient 
outcomes. Because manual delineation is a time-consuming task, we present 
three deep-learning (DL) approaches, namely UNet, efficient neural network 
(ENet), and efficient residual factorized convNet (ERFNet), whose aim is to tackle 
the fully-automated, real-time, and 3D delineation process of the prostate gland 
on T 2-weighted MRI. While UNet is used in many biomedical image delineation applications, ENet and ERFNet 
are mainly applied in self-driving cars to compensate for limited hardware availability while still achieving 
accurate segmentation. We apply these models to a limited set of 85 manual prostate segmentations using 
the k-fold validation strategy and the Tversky loss function and we compare their results. We find that ENet 
and UNet are more accurate than ERFNet, with ENet much faster than UNet. Specifically, ENet obtains a dice 
similarity coefficient of 90.89% and a segmentation time of about 6 s using central processing unit (CPU) 
hardware to simulate real clinical conditions where graphics processing unit (GPU) is not always available. In 
conclusion, ENet could be efficiently applied for prostate delineation even in small image training datasets 
with potential benefit for patient management personalization.
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Recent Progress in Applications of Non-Thermal Plasma for Water  
Purification, Bio-Sterilization, and Decontamination
Authors: Azadeh Barjasteh, Zohreh Dehghani, Pradeep Lamichhane,  
Neha Kaushik, Eun Ha Choi and Nagendra Kumar Kaushik

Abstract: Various reactive oxygen and nitrogen species are accompanied 
by electrons, ultra-violet (UV) radiation, ions, photons, and electric fields 
in non-thermal atmospheric pressure plasma. Plasma technology is 
already used in diverse fields, such as biomedicine, dentistry, agriculture, 
ozone generation, chemical synthesis, surface treatment, and coating. 
Non-thermal atmospheric pressure plasma is also considered a promising 
technology in environmental pollution control. The degradation of 
organic and inorganic pollutants will be massively advanced by plasma-generated reactive species. 
Various investigations on the use of non-thermal atmospheric pressure plasma technology for organic 
wastewater purification have already been performed, and advancements are continuing to be made 
in this area. This work provides a critical review of the ongoing improvements related to the use of non-
thermal plasma in wastewater control and outlines the operational principle, standards, parameters, 
and boundaries with a special focus on the degradation of organic compounds in wastewater treatment.
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