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Abstract
This minireview provides a summary of an 
emerging topic of biomedical research, such 
as exosomes in healthcare safety. Exosomes 
are a group of extracellular vesicles released by 
human cells involved in a number of physiologic 
processes, but also in the pathogenesis of several 
human diseases. These vesicles are secreted from 
a variety of cell types, carry a number of proteins, 
nucleic acids, and lipids, and can mediate cell-
cell communication. Also, they are present and 
can be isolated from many tissues and perhaps 
all biological fluids, including blood, urine, sweat, 
sperm, ascites fluid, bile, etc. Their properties, 
such as immune modulation, regeneration 
promotion  and pathogen suppression, indicate 
that exosomes should be considered as a new 
important clinical biomarker and the majority 
of the current literature evidence predicts that 
they will become an important diagnostic and 
therapeutic tool in personalized healthcare.
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1. Introduction
Cellular live, behavior and function depend on 
many extracellular signals that cell receive and 
on the right substance being present in the 
external environment. In the last years, growing 
evidences have shown the pivotal role of the 
extracellular vesicles (EVs), such as exosomes, in 
the cell-cell communication [1–3]. 
Communication between cells gives an 
indispensable mechanism to cells to influence 
each other. In fact, in order to support cellular 
homeostasis, the appropriate response to 
pathogens and the exchange information 
between cells are necessary to maintain 
their functions and to determine the proper 
differentiation and development of tissues [4]. 
Classically, cells communicate with each other 
through direct cell-to-cell contact (e.g., gap-
junctions) or using a variety of molecules as 
signals that bind to the specific receptors of 
target cells. Moreover, the molecules formed in 
the cell can be packaged into budding transport 
vesicles and may have many destinations, and 
thus functions. Given that exosomes are involved 
in cell-to-cell communication, they are active 
players in multiple biological processes such as 
angiogenesis, tumor progression, generation and 
modulation of the immune response, as well as 
in the transmission of pathogens. In recent years, 
the way to look at the communication between 
cells seems to be changed by exosomes discovery 
that have been considered as a natural source of 



cellular antigens, and significant potential novel 
biomarkers for the diagnoses and/or prognosis 
of different diseases.

1.1. Exosomes biogenesis and content
Exosomes are extracellular small particles with 
diameters between 20 and 100 nm endosomal 
origin, released from donor cells. Further, they 
can be captured by nearby cells or by the same 
cell where they have been produced or even they 
can enter into the systemic circulation thereby 
targeting other tissues far away [5-6]. Increasing 
evidences support the opinion that all cell types 
are able to produce and release exosomes in 
extracellular medium in vitro (including T cells, 
B cells, dendritic cells, platelets, epithelial cells 
and cancer cells). Exosomes are also identified in 
many and perhaps all body fluids: blood, urine, 
synovial fluid, amniotic fluid, bronchoalveolar 
lavage fluid (BALF), breast milk and saliva, both in 
physiological and pathological conditions [7-13].
It is believed that exosome biogenesis begins 
when the early endosomes become part of the 
multivesicular bodies (MVBs) in the cytoplasm. 
MVBs undergo unconventional inward budding 
resulting in the formation of intraluminal 
vesicles (ILVs). These vesicles further undergo the 
maturation process providing a gradual change 
in the content. Then, MVBs merge with the 
plasma membrane resulting in the exocytosis 
of the vesicles contained and consequently 
exosome are released in extracellular milieu [14]. 
The content of exosomes represents a new 
field in exosome study has been opened up. 
The knowledge about their composition is a 
fundamental goal of some ongoing and future 
investigations in order to better understand their 
biological functions. Generally, it seem plausible 
that the exosomes standard composition depend 
on the state of parental cells, and the content 
of lipids (cholesterol, phosphatidylcholine, 
sphingolipid ceramide and sphingomyelin), 
nucleic acids such as DNA [15], mRNA [16], non-
coding RNA [17], rRNA (Ribosomal RNA) [18] and 
miRNAs (microRNAs) [19], and proteins [20].
It has been highlighted that hundreds of proteins 
have been found in exosomes are origin cell 
type specific and dependent from the cellular 
conditions. Generally, proteins like Alix, TSG101, 
CD9 and CD63 have been frequently found 
in all type of exosomes, while cancer-derived 
exosomes produced abundantly in the tumor 

microenvironment carry proteins that promote 
the tumour growth and invasion, angiogenesis, 
metastasis and escape from cell death [21-22].

1.2. Exosomes in early diagnoses 
Since the exosome profile may be useful 
as indicators of the cell origin, many efforts 
have been made to analyse proteomic and 
transcriptomic profiles of exosomes aiming to 
get diagnostic and prognostic marker [23–26]. 
In addition, as it has been mentioned above, 
currently increasing evidence indicates that 
exosomes are present in various biological 
fluids, suggesting them to be great non-invasive 
biomarkers candidates for the diagnosis and/or 
prognosis of different pathological processes 
including chronic inflammation, cancer or 
cardiovascular diseases. 
Exosomes are candidates as stable and healthy 
functional biomarkers, because the protein and 
acid nucleic content is unique and represents a 
distinguishing mark for a specific disease. Give 
this, together to a speed of achievement of 
biological samples and adequate predictability 
of disease, the use of exosomes is exploitable as 
non-invasive diagnostic tools [27].

1.3. Exosomes in accurate therapies
In the last year, it has become increasingly 
necessary to find therapies using drugs which 
have selective and do not have toxic effects. 
Particularly in oncology field such therapeutic 
approaches should be able to target the tumor 
without affecting other tissues. In this context, 
exosomes, as natural carriers of metabolites, will 
be modified for the diagnostic and/or therapeutic 
purpose. 
Furthermore, due to the ability of exosomes to 
circulate in the bloodstream without causing 
massive immune reactions, they are safety and 
then they have useful features for drug delivery. 
Thus, the current efforts of the scientific research 
are aimed to better characterization and to 
engineering of these vesicles in order to change 
their content and use them as a delivery systems 
for therapeutics purposes [28]. 

2. Concluding remarks and future 
perspectives
The latest goal of nanomedicine is to create a 
personalized healthcare using exosome for early 
diagnosis and accurate therapy. In particular, 
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national healthcare system should start to 
redefine the concept of personalized medicine 
privileging exosomes to the use of genetic 
information. In fact, the study and research 
in exosome field could find a way to overpass 
the most critical issue of genetic test, privacy 
and confidentiality of the genetic and genomic 
information of patient [29]. Exosome, due to their 
properties, could allow a safer use of personalized 
healthcare [30].
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