Available online at www.pelagiaresearchlibrary.com

Pelagia Research Library

Advances in Applied Science Research, 2017, 8(1):85-87

Library
ISSN : 0976-8610
CODEN (USA): AASRFC

Porphyrins and their Hybrid Nanomaterials - Medical and Technical
Applications

Eugenia Fagadar-Cosma*
Institute of Chemistry Timisoara of Romanian Academy, M. Viteazul Ave. 24, 300223-Timisoara, Romania

The idea of this Editorial rose up from the question of D. H. Michael Bowen Is Chemistry Useful? published half a
century ago in the Journal Ind Eng Chem [1]. In the editorial, Michael Bowen expressed the doubt concerning to the
existence of chemistry itself “if chemists will be not concerned themselves with the utility of their profession”.

The position addressed to his colleagues by the American scientist George Simms Hammond, recognized as the father
of organic photochemistry, was that the goals of research have to be oriented towards the benefit of society [2].

In this respect, the scientist declared that “The most fundamental and lasting objective of synthesis is not production
of new compounds, but production of properties.”

Actual research is deeply concentrated at the border between obtaining of novel chemical structures and formulation of
advanced multifunctional hybrid nanomaterials with tailored properties. In life processes porphyrins, metalloporphyrins
and their derivatives are involved in catalysis, in photosynthesis and as transporters for small molecules [3].

Starting from this knowledge, the porphyrin supramolecular structures and their based hybrid nanomaterials [4-9] (silica-
porphyrin, polymer-porphyrin, colloid-porphyrin, hybrids of cationic porphyrins (with fullerenes, carbon nanotubes
and graphene) are designated for advanced optoelectronic devices, such as: optical, fluorescent and electrochemical
sensors, photovoltaic cells based on dye and are intensively used as photosensitizers in PDT non-invasive treatments.
Porphyrin-conjugated mesoporous silica nanoparticles loaded with anticancer drugs enhanced anticancer therapeutic
ability and offer complementary imaging capacity. Porphyrin-hydrogels have range applications in tissue engineering,
drug delivery, PDT, and photodynamic antimicrobial chemotherapy [7-9].

Metalloporphyrins-graphene oxide hybrid nanostructures are promising materials for quantitative detection of organic
pollutants. This kind of approach is a suitable solution for heterogeneous catalysts based on porphyrins and for
offering efficient and reusable catalysts [4]. Photocatalytic disinfection of water, a sustainable chemistry process,
using porphyrin-TiO, or ZnO or Fe,O, hybrids involves three components, each of them harmless to the environment,
namely, the photosensitizer, light and molecular oxygen [10].

Near IR emitting devices are based on globular shape multi-porphyrin arrays that are obtained by integration of
porphyrin moieties on dendrimers [11]. These types of dendritic porphyrins [12] were reported to be used for
sensitization of oxygen, generating highly toxic singlet oxygen and offering the requirements for PDT.

The major purposes in porphyrins chemistry are focused in designing of new asymmetrically substituted A,B, cis and
trans A,B,, and ABCD porphyrin structures having the capacity to enhance both their fluorescence and hydrophilicity
(required for PDT and antimycotic/antimicrobial applications) and also to develop new methods to immobilize these
porphyrin structures into different inorganic or polymeric matrices preserving the dye optoelectronic properties [13-
16]. Porphyrin-inorganic hybrid nanomaterials emphasizing self-lighting nanoparticles for PDT and colloidal and
ceramic based nanoparticles as carriers for porphyrins were realized and successfully tested [17-22]. A plethora of
strategies were designated to plasmonic hybrids represented by silver and gold nanoparticles functionalized with
porphyrins and their applications in imaging, gas sensing and construction of photovoltaic cells [23-26].

Porphyrin/inorganic hybrid coatings prepared via the sol-gel process have garnered considerable research interest
both due to the simple processing and relative low-cost and because of the creation of multi-functional surfaces

85
Pelagia Research Library



Fagadar-Cosma AdvAppl Sci Res., 2017, 8(1):85-87

[27]. The sol-gel nanocoatings have enabled approaching in electronics, optics, solar energy harvesting, aerospace,
automotive engineering and health care textiles. The applications envisage: anti-microbial surfaces; easy to clean
surfaces; increasing of corrosion resistance; antistatic surfaces; UV protection equipment [28,29].

As a final conclusion and a pertinent answer to the question of Bowen, the researchers concerned with tetrapyrrolic
macrocycles can respond: yes, the chemistry of porphyrins is useful.
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