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Light and Therapy:

Light and life are closely related to each

other in  every respect .  L ight is
accountable for the existence of life and

has been ultimate source of energy on

the planet earth. It has been used for
several other purposes and one of them
is as a therapeutic tool for various

diseases which is known as light therapy
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or phototherapy. The 
phototherapy is  not new 

and has been in practice 
since more than 1000 

y e a r s  t o  c u r e  s k i n  
d i s o r d e r s ,  m a i nly 
psoriasis, acne vulgaris, 
eczema etc. 

The Photodynamic therapy (PDT) or Photoradiation therapy 
or Photochemotherapy is a treatment that uses a drug, called 
a photosensitizer or photosensitizing agent, oxygen and a 
light of suitable wavelength. When photosensitlzers are 
exposed to a specific wavelength of light, they produce highly 
reactive oxygen species such as singlet oxygen that kills 
nearby affected cells. 

The term "photodynamic" can be applied only to 
those photosensitized reactions in biological systems in which 
oxygen is consumed. This type of therapeutic technique was 
suggested almost a century ago, however, it was not applied 
to patient treatment in a major organized way until the middle 
1970s largely through the efforts of Prof. Dougherty and 
coworkers. Recently the application has been extended to 
cure the cancer like disease. As we know cancer has a major 
impact on society in the India and across the world and is 
among the leading causes of death worldwide. A recent report 
by Takiar et al. in 20 IO tells that the corresponding estimates of 
total cancer cases in India are likely to go up from 979786 cases 
in the year20 IO to 1148757 cases in the year 2020. 

Although several cures like surgery, radiotherapy, 
chemotherapy etc. are available to treat the cancer but they all 
suffer from serious drawbacks. Most used surgical procedure 
can not remove all malignant cells that may lead to the 
possibility of recurrence or distant metastases. While 
chemotherapy/radiotherapy affects all the cells that are rapidly 
dividing, not just malignant cells and are associated with a 
variety of toxicities and high degree resistance towards other 
drugs. In such circumstances, the Photodynamic Therapy as a 
new therapeutic knife for doctors has proven to be a panacea 
to cure cancer and other diseases. 

Doctors  use specific photosens i t izers  and  
wavelengths of light to treat different type of cancer and at 
present, porphyrins a special class of compounds is a preferred 

choice for the PDT purposes. Each photosensitizer is 
activated by light of a specific wavelength which determines 
how far the light can travel into the body. The light used for 
PDT can come from a laser or other sources. Laser light can be 
directed through fiber optic cables to deliver light to areas 
inside the body. Other light sources include light-emitting 
diodes (LEDs) that may be used for surface tumors, such as 
skin cancer etc. 
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Figure I : Structure of molecules used as photosensitizers for PDT application 

Mechanism of Action of PDT: 

In the  first step of PDT for cancer  treatment, a 
photosensitizing agent is injected into the bloodstream or 
applied to the infected surface. The agent is selectively 
absorbed by cells all over the body but stays in cancer cells 
longer than it does in normal cells. Approximately 24 to 72 
hours a�er injection, when most of the agent has le� normal 
cells but remains in cancer cells, the tumor is illuminated with 
visible or near infrared light. The photosensitizer in the tumor 
absorbs the light and produces singlet oxygen that destroys 
select/vely nearby cancer ce//5. 
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Figure 2: Showing the mechanism of action of PDT 

An ideal photosensitizer should have a constant 
composition, simple synthetic procedure, non-toxic in the 

absence of light, target specificity, quickly cleared from the 
body, minimal self-aggregation and photostable property. 
The period of time between when the drug is given and when 

the light is applied is called the drug-to-light interval. It can be 
anywhere from a couple of hours to a couple of days, 
depending on the drug used. Extracorporeal Photopheresis 
(ECP) is.a another type of PDT in which a machine is used to 

collect the patient's blood cells, treat them outside the body 
with a photosensitizing agent, expose them to light, and then 
return them to the patient. The U.S. Food and Drug 
Administration (FDA) has approved ECP to help lessen the 

severity of skin symptoms of cutaneous T-cell lymphoma that 
has not responded to other therapies. 
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Try not to become a man of success. but rather try to become a man of value. 
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Various scenes from the Inauguration 

SEMINAR ON PHOTO RESPONSIVE SOFT MATERIALS 

A one day seminar on "Photoresponsive Soft 
Materials was held on February 03, 2015 at CSIR-NIIST under 
the auspices of CRSI Local Chapter and CSIR-NIIST in 
celebration of the International year of Light (IYL 2015). On 
this occasion, the NII ST fraternity honored the outgoing 
Director, Dr. Suresh Das, who had played a pivotal role in 
building up the international standard photochemistry 
research at NIIST. Dr, S. Pal, the then Director of CSIR-NCL, 
Pune and Dr. K. Vijayamohanan Pillai, the Director of CSIR· 
CECRI, Karaikudi chaired the sessions. Several eminent 
scientists from different parts of the country such -as Prof. K. 
Bhattacharyya (IACS, Kolkata, made presentation on 
"Single Molecule Spectroscopy: Polymer Hydrogel, Protein 
Folding and Live Cell") Prof. U. Maitra (IISc, Bangalore on 

A Scene from the Seminar 

Felicitation of Dr. Suresh Das 

"Functional Soft Materials· Design and Applications ") Prof. 
G. U. Kulkarni (JNCASR, Bangalore on "A Low Cost Method 
for Rapid Synthesis of Graphene") Prof. P. Ramamurthy 
(U nivers ity of Madras, Chennai, on "PET  Based 
Acridinedione Dyes as Fluorescence Sensors") Prof. K. 
George Thomas (IISER, Trivandrum on "Host Guest 
Interactions on Surfaces") Dr. E. Prasad (I IT, Chennai on 
"Paying Attention to the Nuances of Stimuli-Responsive 
Behaviors of Selected Supramolecular Assemblies") Dr. S. J. 
George (J NCASR, Bangalore on"Photoresponsive 
Luminescent Hybrids") participated in this one day seminar. 
More than 350 people attended this seminar which included 
members from CSI R-N II ST, CRS I life members of the region 
and from the Institutes and Universities. 

CELEBRATIONS 

NATIONAL SCIENCE DAY 

National Science Day was celebrated in CSIR NIIST on 
26th February 2015. Institute observed open day for the 
function. More than 400 students from all over the country 
visited the Institute interacted with Scientists and got a feel of 
live wire research. Some of the sophisticated analytical 
instruments and its functioning were also explained to the 
students and visitors. 

The main highlight of the day was the Science Day 
Lecture on "Nano Devices" by Prof. KL Sebastian. The function 
was presided over by Director, Dr Suresh Das. In his welcome 
address Dr. Das highlighted the significance of National 
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A scene from National Science Day Celebrations- on the stage from 
le�- Dr. R Luxmi Varma,Dr. Suresh Das and Prof. KL Sebastian 

Science Day celebrations with the central theme highlighted 
being basic research. 

Real glory springs from the silent conquest of us 
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