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The fast and rapid growth of unwanted microbes distributed far and wide in
the environment pose a threat to human health and other animals. These
unwanted and harmful microbes grow and multiply in air, soil and water
causing both environmental and health hazard. Water borne diseases alone
account for millions of deaths annually worldwide [1]. Water borne
transmission of parasitic protozoa has caused the eruption of almost two
hundred human diseases in a span of just 7 years (2004-2010) [2]. The fast
growing global population and contamination of water resources by human
activities and/or industries poses a challenge in achieving clean, microbe-free
water for drinking and other domestic purposes. Scientists worldwide believe
that waterborne diseases are affecting both the developed and the developing
nations [1-4]. Acquiring pure water free of contaminants and pathogens is a
matter of concern which calls for new, effective and low cost water disinfection
techniques.
Conventional disinfection mainly involves chlorination or ozonization. Another
cheap alternative for disinfection is using direct sunlight (SODIS) (solar
disinfection) [4]. But these methods face limitations like production of harmful
by products, involving high cost, limited water volume and time consuming. In
order to overcome these inadequacies, remarkable efforts have been carried out
to develop more effective water disinfection methods than the conventional
systems that will be environment friendly, cost effective and highly efficient [16]. Photocatalytic disinfection of water is gaining much interest as it involves
three components that are individually harmless to the biological environment
namely the photosensitizer, light and molecular oxygen [7].
Some organic and inorganic catalyst on light irradiation in presence of oxygen
produce reactive oxygen species (ROS) like singlet oxygen, hydroxyl radical
(superoxide anion) that are cytotoxic species and are capable of killing bacteria,
fungi and viruses [1, 5, 6, 8, 9]. Not only disinfection, but these ROS can also
cause the oxidation of unwanted contaminants present in water, thereby
carrying out dual function of disinfection and decontamination [1, 10, 11, 12].
Organic dyes like methylene blue, rose bengal, porphyrins and phthalocyanines
are used as photosensitizers [5, 8, 12] for water disinfection while common
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inorganic catalysts are TiO2, ZnO, ZnS, CdS, Fe2O3 and WO3 [1, 8, 13, 14].
Among the inorganic semiconductors, TiO2 is the most widely used in
photocatalysis.
In consideration with the above theoretical evaluation, the PhD project is aimed
at developing new organic materials that upon light irradiation are able to
produce reactive oxygen species (ROS) especially singlet oxygen, which is
responsible for destroying pathogens in contaminated water. The project is
mainly carried out in the following steps:


Immobilization

of

TPP

(5-p-carboxyphenyl-10,15,20-triphenyl

porphyrin) on solid supports :



o

Magnetic porphyrin nanoconjugate (SPION-TPP)

o

Polymeric porphyrin composite (PVC-TPP)

Phototreatment of contaminated water using immobilized and free
photosensitizers.



Synthesis of expanded porphyrins and their characterization.

Photodynamic therapy undoubtedly is a potential technique for destruction of
unwanted microbes. But analysing recovery and reusability of photosensitizers
can be an important breakthrough in the field of photodisinfection.
Magnetic nanoparticles are not gaining the required attention in water
photodisinfection although they are used to a greater extent for biomedical
applications. Magnetic nanoparticles can prove to be potential carriers for
photosensitizers as they allow to be recovered at the end of treatment and
thereby reuse the photosenstizer. Here we report a successful immobilization of
TPP on SPION and the evaluation of photodisifection efficiency of the
nanoconjugate.
Another support studied was a common polymer polyvinyl chloride (PVC). To
our knowledge, PVC has not been used in the past as a support for
photosensitizer. The study has proved that PVC can be a promising support for
photosensitizers with high yield of singlet oxygen/ROS generation and
significant toxicity against S. aureus in presence of light
Trial syntheses of new photosensitizers were performed to study the behaviour
of expanded porphyrins. The desired characteristics can be tailored by choosing
the right precursors with different functional groups in expanded porphyrins .
The study performed has given an insight for future modelling of novel
photosensitizers.
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