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Title: Nanoparticles as Radiosensitizers

1. Introduction

Radiotherapy (RT) play an important role in cancer treatments. However, one of the
challenges in radiotherapy is ensuring that the maximum radiation dose is delivered to
the tumor while minimizing damage to surrounding healthy tissue. The introduction
of nanoparticles as radiosensitizers has emerged as a promising approach to overcome
this challenge. Nanoparticles, especially those with high atomic numbers, can increase
the absorption of radiation by the tumor, thus enhancing the radiation dose delivered
to cancer cells. This process can help improve the therapeutic outcomes of RT by
increasing the efficacy of radiation treatment.

Nanoparticles, such as superparamagnetic iron oxide nanoparticles (SPIONs)have
shown potential to enhance radiation-induced damage to tumor cells. Citrate-coated
SPIONSs act as excellent radiosensitizers and enhance the generation of reactive
oxygen species (ROS).

The aim of this research is to investigate the role of nanoparticles, specifically
SPIONS, as radiosensitizers in enhancing the effects of radiotherapy. The study will
focus on understanding the physical and biological mechanisms behind
radiosensitization, including the generation of reactive oxygen species (ROS) and
DNA damage in cancer cells.

2. Research Objectives

1.

2.

To investigate the physical and biological mechanisms through which
nanoparticles act as radiosensitizers in radiotherapy.

To analyze the effect of nanoparticles, specifically SPIONs, on radiation-
induced DNA damage (single- and double-strand breaks) in cancer cells.

To evaluate the impact of nanoparticle concentration and coating on the
radiosensitizing effects.

To assess the dose enhancement factor of nanoparticles in radiotherapy, both
for high- and low-energy photon radiation.

3. Hypotheses

1.

2.

The presence of SPIONSs in radiotherapy will enhance DNA damage in cancer
cells, leading to greater cell death compared to radiation alone.

Nanoparticles with a higher concentration and proper surface coating will
result in increased radiosensitization.

The interaction of nanoparticles with ionizing radiation will produce a higher
dose of radiation at the tumor site, improving tumor-targeting while sparing
healthy tissues.

The degree of radiosensitization will depend on the nanoparticle's
physicochemical properties, such as size, charge, and coating.

4. Methodology



a. Nanoparticles Selection

Superparamagnetic iron oxide nanoparticles (SPIONs) will be chosen for their
potential to enhance radiation effects. SPIONs will be synthesized with different sizes,
surface coatings (e.g., citrate, polyethylene glycol), and concentrations to test their
radiosensitizing properties.

b. In Vitro Experimentation

1. DNA Damage Assessment: The plasmid DNA assay will be used to assess
DNA damage, including single- and double-strand breaks, as indicators of
radiosensitization.

2. Reactive Oxygen Species (ROS) Measurement: ROS generation will be
measured using fluorescent probes to assess the role of nanoparticles in
enhancing radiation-induced oxidative stress.

c. Data Analysis

1. Dose Enhancement Factor: The efficiency of RT will be analyzed by
calculating the dose enhancement factor (DEF) for each treatment group.

2. Statistical Analysis: The data will be analyzed using statistical software to
determine significant differences between the control and experimental groups.

5. Expected Results

1. The presence of SPIONSs in cancer cells will lead to increased DNA damage,
including both single- and double-strand breaks.

2. SPIONs will enhance the biological efficiency of radiation, leading to higher
cell death in cancer cells.

3. The radiosensitization effect will be stronger at higher concentrations of
SPIONSs, with the optimal concentration determined based on dose
enhancement factors.

4. The coating of SPIONs (e.g., citrate or polyethylene glycol) will influence the
degree of radiosensitization, potentially due to altered interactions with cells
and radiation.

5. Nanoparticles will enhance radiation effects at both low- and high-energy
photon doses, with a greater effect expected at higher radiation energies due to
the increased atomic number of SPIONSs.

6. Implications of the Study

This research will provide valuable insights into the potential of nanoparticles as
radiosensitizers in cancer treatment. By improving the delivery of radiation to tumor
cells and reducing damage to healthy tissues, nanoparticle-based radiosensitization
could significantly improve the therapeutic outcomes of radiotherapy. The findings of
this study could also pave the way for the development of new nanoparticle
formulations and strategies for more efficient and targeted cancer therapies.

Furthermore, this research may contribute to a better understanding of the biological
mechanisms underlying radiosensitization, including ROS generation and DNA



damage. It could also establish guidelines for optimizing nanoparticle characteristics
(e.g., size, surface coating) to enhance radiosensitization in clinical applications.

8. Conclusion

The use of nanoparticles as radiosensitizers holds great promise for improving the
efficacy of radiotherapy in cancer treatment. This research aims to investigate the
mechanisms by which nanoparticles enhance radiation-induced damage to tumor cells
and to assess the potential of nanoparticle-based strategies to improve cancer
treatment outcomes. The findings could contribute significantly to the development of
more effective and targeted therapies for cancer patients.
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TC.No: 12934 Roll No: 142MP006 Admission No: 13345
1.  Name of the Student : NIVETHAV
2. Sex : Female
3. Date of Birth as entered in the 04/07/1994

Admission Register ' FOURTH JULY NINETEEN NINETY FOUR
4, Name of the Parent / Guardian it : VELUCHAMY M

: ! o . Indian Hindu

5. Nationality & Religion ' MARAVAR
6. Community & Caste : MBC
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8. A. Course for which the student was admitted : MSC MEDICAL PHYSICS
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9. Class the student was studying at
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to the next higher class : REFER MARKSHEET
11. Medium of Instruction : ENGLISH
12. Last date the student attended classes

in the college : 31/03/2016
13. Reason for leaving ' COURSE COMPLETED
14, Duration of the Course ! 2 Years
15. Date of which the application for

transfer certificate was made : 05/04/2016
16. Date of issue of Transfer Certificate ' 05/04/2016 v
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Ref : RSO/2017/004 Date : 20 Dec 2017

Certificate of Medical Physicist Internship

This is to Certify that Miss. Nivetha V of Dr NGP Arts and Science College has

underwent the Medical Physics internship at the Department of Radiation Oncology under the
supervision of Mr. Senthil Kumar N (Medical Physicist and RSO) from 05-12-2016 to

05-12-2017. It is also certified that the candidate has obtained the full competency in the

following components

Radiotherapy Equipment (Treatment and Imaging ) and QA
Beam Calibration and Dosimetry

External Beam treatment planning

Brachytherapy dosimetry and treatment planning

In-vivo dosimetry and Patient dose Verification

Radiation Protection and Safety

and She has acquired sufficient knowledge in

Head of the Institu
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Dr. V. KUMARAN Ws., Mch.,
DEAN
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Professional skill development and career planning

Nol
WY
SR\ %X\M (‘
Chief Medical Physicist ip

Date 9)\\"\\* Date 20 | 2] 1

* E)(CQ
: 4 <@
U
2
* aud®

B oo ARIVERSARY: 5075
e <

=



KOVAI MEDICAL CENTER AND HOSPITAL LIMITED

Excellence in Healthcare

Post Box No. 3209, Avanashi Road, Goimbatore - 641 014. INDIA | Phone : (0422) 4323800
Fax : (0422) 2627782 | Web : www.kmchhospitals.com | CIN No : L85110TZ1985PLC001659

DECLARATION FOR MEDICAL PHYSICS INTERNSHIP PROGRAMME

1. Name and Address of the Institution : Kovai Medical Center and Hospital
Avanashi Road, Coimbatore 641014

2. Institution e-LORA ID : TN-00040
3. Name of the Chief Medical Physicist : S. Anto Vaz
Email ' : santovaz@gmail.com
Contact Number/ MobileNumber : 0422 4324007 / 9600530268
4. Number of Medical Physicists available : Two (S. Anto Vaz, N. Senthil Kumar)
In the institution having experience atleast
3 years

5. Number of Functional Radiotherapy Equipments and associated accessories

a) Medical Linear Accelerator : One Unit (Variah Trilogy)

b) HDR Brachytherapy Upit : One Unit (Varis Source iX)

c¢) CT-Simulator : One Unit (Siemens Somatom )

d) Treatment Planning Systems : Two Unit (Eclipse 13.5, Brainlab Iplan)
e) Radiation Field Analyzer (RFA) ~: One Unit (IBA Blue Phantom 2)

f) Appropriate Dosimeters for Medical Accelerator: Yes, (0.6CC Chamber , Parallel Plate
Chamber for Electrons)

g) Appropriate Dosimeters for HDR Brachytherapy: Yes, (Well Type lon Chamber and
Electrometer)

h) Appropriate Radiation Protection Instruments : Yes, (Survey Meter, Gamma Zone
Monitor, Pocket dosimeter, PMS)
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8 MANGALORE INSTITUTE OF ONCOLOGY
i 1§ Speciatity Cancer Fospirat

s lheod ;
Cor ol (Dedicated to Cancer Awareness, Management, Education and Research)

TO WHOMSOEVER IT MAY CONCERN
Date:- 30/08/2019

This is to certify that Ms. NIVETHA V was employed as a
Med. Physicist at Mangalore Institute of Oncology from 23" March

2018 to 30™ August 2019.

ore Institute of Oncology

/

Dr. D. Suresh Rao
Director — Clinical & Administration

CIN : U85110KA2006PTC040626

Pumpwell, Mangalore
Karnataka, India - 575 002
Phone : 0824 4249999 / 81978 07159

E-mai_i : mio_mangalore@rediffmail.com
Website : www.miohospital.com
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