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Editorial
Since the discovery of the fullerene C60 in 1985 by Curl, Kroto 
and Smalley [1] Carbon based nanomaterials were discovered, 
i.e., carbon nanotubes (CNTs) carbon nano-horns, nano-
diamonds and graphene. More than ten years later the initial 
isolation of gram-quantities of fullerene compounds in 1990 [2]. 
A multi-layer fullerene is also known as carbon nano-onions 
(CNOs). The first discovery of the CNOs, Daniel Ugarte [3] 
is credited with developing a formation mechanism for the 
creation of spherical graphitic structures by focusing an electron 
beam on a sample of amorphous carbon. In the last two decade, 
CNOs has great attention towards due to unique chemical and 
physical properties. These properties are different from those of 
other nano-sized carbon materials. Carbon nano-onions consist 
of spherical closed carbon shells, multi-layered quasi-spherical 
and polyhedral shaped shells and structure resembling that of 
an onion. Sometime carbon nano-onion called as carbon onion. 
In pharmacological applications, CNOs have primarily been 
explored as potential drug carriers and delivery vehicles. CNOs 
display poor solubility in both aqueous and organic solvents [4]. 
This is due to aggregation, promoted by strong intermolecular 
interactions such as van-der-Waals forces. To overcome the 
above problem CNO’s required attachment of functional group 
at the surface of CNO’s which will improve the solubility. 

Chemical functionalization of pristine fullerenes has 
produced a great library of materials with carefully designed 
physicochemical properties such as solubility, electron 
transport ability, thermal stability and photo stability, redox 
chemistry, and electronic configuration. Basically CNO’s can 
functionalize by the following well known methods namely 
covalent functionalization, non-covalent functionalization, etc. 
In particular, covalent modification schemes allow persistent 
alteration of the electronic properties of the onion, as well 
as to chemically tailor their surface properties, whereby new 
functions can be implemented that cannot otherwise be acquired 
by pristine nano-onions. 

The first study was reported by Prato et al. in 2003, which 
described an azomethine ylide addition reaction on CNOs 
[5]. Then lot of method have been developed and presented 
by different author for CNO’s functionalization. Covalent 
functionalization pathways for CNOs are carried out by using 
reaction mechanism namely alkylation, sulfonation, reduction, 
oxidation, amidation, radical addition etc. [4]. 1,3-dipolar 
cycloaddition of CNO’s have reported by Georgakilas et al.  
Rettenbacher et al. and Cioffi et al. [6,7]. Further functionalization 
strategies for CNOs were reported by Echegoyen et al. [6], 
who described two novel methods for the functionalization of 
CNOs and, in addition, a variation of the mentioned 1,3-dipolar 

cycloaddition of an azomethine ylide. Echegoyen et al. studied 
the reactivity of CNO’s were prepared by different synthesis 
method with materials of different sizes. [8]. CNO’s was 
oxidized under reflux condition with 3N HNO3 by Rettenbacher 
et al. [6]. CNO’s was directly fluorinated under a stream of F2 
and H2 in a highly reactive environment. The functionalization 
method was published by Khabashesku et al. [9] and was 
reported on water-soluble sucrose-functionalized CNOs. [10]. 
Also Smith et al. reported the first radical addition of a polymer 
to CNOs in 2007 [11]. Then the further functionalized with 
bis-o-diynyl arene (BODA), which is known to thermally form 
reactive bis-radicals [12]. Echegoyen et al. has been reported 
a first supramolecular CNO/Zn-porphyrin complex [13]. In 
2010, novel strategy for addition of a ZnTPP-derivative the 
surface functionalization of CNOs was published by Flavin et 
al. [14] Functionalization of CNO nanomaterial by esterification 
reaction was reported by Bartelmess et al. in 2014 [15]. Also 
Echegoyen et al. reported for the first time the alkylation of 
CNOs in 2013 [16]. 

The recently chemical methods for chemical functionalization 
of carbon nano-onions have opened up a broad range of novel 
application. In biomedical application especially in targeted drug 
delivery system for different cancer therapy, etc. the CNO’s are 
used with significant results. CNO’s with different drugs could 
enhance the pace of drug discovery which would offer savings 
in money and time. It improves the traditional virtual screening 
methodologies and also enhances site specific action which will 
cure the serious diseases like cancer etc. Thus, CNO’s could 
play an important role in designing and development of novel 
pharmacological therapeutics.
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