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Introduction
The living cells are composed of bio-membranes which construct lipid bilayers composed 

mainly of phospholipids with proteins and cholesterol embedded in them. The internal 
organelles of the cell are composed of intracellular membranes and their unique structure 
modulates the permeation of molecules, like water, ions, and oxygen. Bio-membranes 
are considered as complex systems, and their state of matter is the liquid crystalline state 
corresponds to the fluid mosaic model of Singer & Nicolson [1]. Such state of matter undergoes 
a huge number of metastable phases that are named as ‘lipid rafts’ that are considered to act 
as information hubs. 

These ‘lipid rafts’ are thermodynamic driven bioinformation hubs essential for 
the cell functions and for the survival of the organism [2]. The convergence of various 
scientific disciplines, including bioinformatics, cheminformatics, medical informatics, 
and nanoinformatics, has given rise to novel approaches in understanding and harnessing 
the potential of artificial cell membranes as bioinformation hubs. This paper delves into 
the intricate interplay between bio-membranes, lipid rafts, and thermodynamic-driven 
bioinformation, elucidating their pivotal role in establishing therapeutic networks.

Discussion
Artificial cell membranes and bionetworks

Artificial cell membranes represent a cutting-edge frontier in biomimicry, replicating the 
structural and functional aspects of natural membranes. These synthetic constructs serve as 
dynamic bioinformation hubs within bionetworks. Liposomes and Lipid nanoparticles, with 
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Abstract
In this brief the innovative realm of artificial cell membranes as bioinformation hubs, specifically focusing 
on their role in creating therapeutic networks, is proposed. The integration of advanced nanotechnologies, 
bioinformatics, cheminformatics, and medical informatics has paved the way for the development of 
in silico tools that facilitate the simulation of interactions and mechanisms of toxicity in therapeutic 
products, particularly in drug delivery nanosystems. Various specialized cloud platforms incorporate 
libraries of diverse nanomaterials with comprehensive morphological and biological data, enabling 
correlation with potential adverse effects. Such tools prove invaluable in guiding the pharmaceutical 
industry in the development of innovative therapeutical formulations and aiding regulatory agencies in 
evaluating decision-making nanoplatforms. Finally, in this opinion-article we support the idea the cell 
membranes could be considered as bioinformation hubs and artificial pharmaceutical nanoplatforms.
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their ability to mimic the lipid bilayer of cell membranes, emerge 
as key players in this domain. They are considered as artificial cell 
membranes, demonstrating complex behavior [3], due to their 
composition and are currently used as therapeutic products against 
serious diseases as well as to produce innovative vaccines. 

The internal ‘decision making system’ of a liposomal or a Lipid 
nanoparticles dispersion nanosystem is an artificial bio- network 
promotes the most effective and functional behavior of the system 
that can ‘survive’ with respect to the external stimuli and the 
environmental conditions. Their structural versatility allows for the 
encapsulation of therapeutic agents, paving the way for advanced 
drug delivery nanosystems [4], [5].

In silico tools and nanoinformatics
In silico tools have become indispensable in the evaluation 

of nanomaterials, playing a crucial role in predicting and 
understanding their toxicity and safety profiles. The successful 
paradigm of NanoSolveIT cloud platform [6], among others, with 
its comprehensive libraries and datasets, facilitates the correlation 
of morphological and biological data with potential adverse effects. 
This integration of nano informatics [7], [8] into drug development 
processes provides valuable insights, guiding researchers and 
regulatory agencies in decision-making processes.

Information science and therapeutic innovation
The pharmaceutical industry needs such tools as guides in the 

development process of innovative therapeutical formulations. 
The regulatory agencies need bioinformatics and nanoinformatics 
as tools to evaluate new nanoplatforms that incorporate enough 
information to evaluate the toxicity and safety of advanced 
nanomaterials that could be approved as complex and innovative 
drug delivery nanosystems, further reducing their possible 
adverse drug reactions. Finally, this opinion article emphasizes 
the importance of leveraging informatics tools to explore cloud 
platforms with extensive libraries, supporting the development of 
complex and innovative drug delivery nanosystems. 

Conclusion
In conclusion, the apparent emerging synergy between artificial 

cell membranes, bioinformation hubs, and nanoinformatics has 
ushered in a new era of therapeutic innovation. The comprehensive 
understanding of complex systems, toxicity profiles, and safety 
assessments through in silico tools positions artificial cell 
membranes as pivotal components in the creation of therapeutic 
networks. The integration of information and biostatistics in cloud 
platforms provides a robust foundation for advancing drug delivery 
nanosystems, minimizing adverse reactions, and propelling the 
pharmaceutical industry towards more efficient and informed 
decision-making processes. Finally, this approach further evolves 
personal and precision medicine for the benefit of the patient.
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