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nanotubes, carbon nanohorns, and graphene in the field of 
photovoltaics.

Although the ultimate goal of the design of the carbon-based 
materials for solar cells remains the highest energy conversion 
efficiency, the reviews presented in this special issue will also 

Sustainable energy supply represents nowadays one of the most 
important challenges also for scientific research. The massive 
usage of fossil fuels has undoubtedly produced environmental 
issues, which jeopardize the sustainable development of man-
kind. Thus, clean energy sources are necessary to maintain our 
progress, avoiding pollution and climate damages to our planet. 
In this scenario, solar energy is called to play a key role, as we 
receive enough sunlight daily to power the earth for a whole 
year. Therefore, a suitable sunlight harvesting, properly com-
bined with an efficient conversion of this energy into electricity 
would ensure the route towards satisfying the global energy 
demand.

Carbon has been a highly influential element for the develop-
ment of life on Earth. On one hand, carbon combustion is the 
origin of carbon dioxide production. On the other hand, carbon 
is an essential component of all known life on Earth, and may 
also become the key element to find a solution in the genera-
tion of clean energy.

In this regard, the advent of carbon nanoforms has produced 
a significant improvement in a variety of photovoltaic devices, 
such as all-organic, dye sensitized solar cells and more recently, 
even perovskite-based solar cells. Owing to their outstanding 
electronic and optical properties, carbon nanoforms have been 
used as sunlight harvesters, charge transport materials, elec-
trodes and sensors, illustrating their high impact in photo
voltaics as well as optoelectronics (Figure 1).

The aim of this special issue of Advanced Energy Materials 
is to bring to the attention of the scientific community the most 
recent and significant advances of the use of fullerenes, carbon 
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address a great variety of potentially interesting carbon-based 
materials.

Nazario Martín has extensively contributed to the develop-
ment of a wide variety of the aforementioned carbon nanoforms. 
Since his research stay in the laboratory of Prof. Fred Wudl in 
California (UCSB, USA) he has been engaged in the synthesis 
of a great number of fullerene as well as endohedral fullerene 
derivatives. Under his supervision, a variety of new reactions 
on the fullerene sphere has been discovered and reported such 
as the thermal [2+2] intramolecular cycloaddition of fuller-1,6-
enines”[1a] or the important thermal retro-cycloaddition reaction 
of pyrrolidinofullerenes.[1b]

His pioneering paper entitled: “An efficient approach 
to chiral fullerene derivatives by catalytic enantioselective 
1,3-dipolar cycloadditions”[2a] paved the way to the synthesis of 
enantiomerically pure fullerenes for application in bio-medical 
but also in materials sciences. The further extension to the syn-
thesis of chiral fullerenes by means of asymmetric organoca-
talysis in fullerenes science has also been reported in his group, 
thus opening a highly versatile and powerful procedure for pre-
paring enantiomerically pure fullerenes.[2b]

Recently, Prof. Martín has also contributed to the synthesis of 
hexakisadducts of glycofullerenes and to the first tridecafuller-
enes where 13 fullerenes endowed with 120 mannoses resulted 
to be highly efficient inhibitors for the Ebola virus infection.[3]

The most outstanding aspect recently developed in his group 
has been the use of π-extended tetrathiafulvalene (exTTF) deriv-
atives as suitable concave receptors for fullerenes, based on the 
principle of concave-convex complementarity through van der 
Waals and π–π interactions. The novelty of this new tweezer is 
the combination of supramolecular and electronic reciprocity 
between exTTF and C60 and, therefore, an excellent candidate 
for the self-organization of electroactive materials.[4]

The reaction mechanisms involving electron transfer in 
nature are highly important for the understanding and further 
design of active photovoltaic materials. In Martin’s research 
group, a wide variety of D-A systems endowed with tetrathi-
afulvalenes, porphyrins and other π-conjugated compounds 
as electron donor moieties, and fullerenes, carbon nanotubes 

and graphene as the electron accepting moiety, have been 
synthesized. In these compounds they have carried out, a pio-
neering work, studying the donor-acceptor interactions in cova-
lently connected systems, publishing an impressive number of 
papers.[5]

Prof. Martín has been engaged, from the first EU project in 
the field of organic photovoltaics (Joule III, 1997), in different 
EU projects directed to the understanding and preparation of 
photovoltaic devices and artificial photosynthetic systems. In 
his group, molecules showing a photovoltaic behavior with 
remarkable energy conversion values have been synthesized.[6a] 
In addition to different modified fullerenes[6b,c] his group has 
also been engaged in other type of solar cells such as molecular 
BHJ solar cells[6d] and Dye Sensitized Solar Cells, in collabora-
tion with Prof. Michael Grätzel group.[6e]

Nazario Martín group has also contributed to the develop-
ment of perovskite-based solar cells, reporting outstanding 
power conversion efficiencies, thorough the use of innovative 
hole transporting materials.[7]

Editing this Special Issue of Advanced Energy Materials has 
been an honor and a pleasure for us. Evidently, the broad field 
of carbon nanoforms for photovoltaics cannot be comprehen-
sively covered in a single journal issue; therefore, we apologize 
to those who might feel their works have been omitted. We 
would like to thank our colleagues for their excellent contribu-
tions and the editorial team of Advanced Energy Materials for 
valuable support.
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