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What is Cancer ?

Cancer is a disease of cells where cell reproduction is uncontrolled.

- Caused by a change in cell DNA 

Cancer is one of the most common diseases in the devoloped world.

Cancer is the second leading causeof 

death in developed countries and the third 

leading cause of death in developing 

countries such as Iran.
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The most common Cancers in the World%

Female Male

Breast

Skin

Colon & rectum

Prostate

Lung& bronchus

Colon & rectum
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What Causes Cancer ?

Radiation

Improper diet

Smoke

Sun

Pollution
Genetics
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Common Methods for Cancer treatment

Surgery

01

Radiotherapy

02

Chemotherapy

03

Photothermal
therapy

04
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Photothermal Therapy

In photothermaltherapy,light is absorbedby nanoparticlesand convertedto heatwithin the

tumor tissues. Whenthe local temperatureof canceroustumor tissuesreachesto the42ī47ᴈ ,

it inducesapoptosisin cancercells due to moresensitivecancercells to heatthan the normal

cellsandin highertemperaturescancercellsdirectly arekilled througha rapidnecrosis.

In this method, the sources of 

electromagnetic radiation are laser light 

and microwaves.

It is used at longer wavelengths, so 

it has low radiant energy and less 

damage to healthy tissues.
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How do Nanoparticles enter the Tumor?

We have three methods

Inhalation Injection intra-abdominal

Nanoparticles are generally hydrophobicso that salts 

and fats adhere to them. Therefore, the immune 

system recognizes and eliminates them as an external 

factor.

To solve this problem, polyethylene glycol (PEG) is 

used, which makes nanoparticles with hydrophilic 

branches.
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Polyethylene glycol (PEG) 

[1] CrujeC, ChithraniDB. Polyethylene glycol functionalized nanoparticles for improved cancer treatment. Reviews in Nanoscience

and Nanotechnology. 2014 Mar 1;3(1):20-30.



Nanomaterialsfor Photothermal Therapy

V These nanoparticles 

differ in the degree of 

biocompatibility with 

the body and the 

efficiencyof 

converting light to 

heat.
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We use organicand inorganicnanoparticles for 

photothermaltherapy.

[2] Zhou, Q., Zhang, L., & Wu, H. (2017). Nanomaterials for cancer therapies.Nanotechnology Reviews, 6(5), 473-496.



Large absorption cross sections for 

optical wavelengths within any of the 

two biological windows

Low toxicity

Easy functionalization

Nanoparticles to be used must fulfill a number of requirements:

Good solubility in biocompatible liquids
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