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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

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

(& Cancer ighe secondeading causef
death indeveloped countrieandthe third S
leading cause of death dveloping
countriessuch as Iran.
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The mostcommon Cancersin the World

Female Male

Breast Prostate

|

Skin Lung & bronchus

Colon & rectum Colon & rectum




What Causes Cancer

@ Radiation
Sun -.-
% Improper diet ——

_ Pollution
Genetics w
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/% Common Methods for Cancertreatment

Surgery | Photothermal
therapy




2 _ photothermal Therapy

In photothermaltherapy,light is absorbedoy nanoparticlesand convertedto heatwithin the
tumortissues Whenthe local temperaturef cancerousumortissuesreachegdo the 421 473
it inducesapoptosisgn cancercells dueto more sensitivecancercells to heatthanthe normal
cellsandin highertemperaturesancercellsdirectly arekilled througharapidnecrosis

In this method, the sources of
electromagnetic radiation al@ser light
andmicrowaves.

It is usedat longer wavelengthso
it has low radiant energy ameks
damagdo healthy tissues.
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How do Naneparticlesenter the Tumor ?

(We have three metho@
| | |

Inhalation Injection intra-abdominal

Nanoparticles are generallydrophobicso that salts
and fats adhere to them. Therefore,ithewune Polyethylenaglycol (PEG)
systenmrecognizes and eliminates them as an external

factor. S-’( i/”“"’ o i

To solve this problempolyethylene glycol (PEGS Nano particle @ """
used, which makes nanoparticles with hydrophilic R

branches. JJ}’;’ “\L‘

[1] CrujeC, ChithraniDB. Polyethylene glycol functionalized nanoparticles for improved cancer treatment. Reviearsoscience
and Nanotechnology014Mar 1;3(1):20-30.
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Nanomaterialsfor Photothermal Therapy

We useorganicandinorganicnanoparticles for
photothermatherapy.

V Thesenanoparticles
differ in the degreef
biocompatibilitywith
the body and the
efficiency of
converting light to
heat

Polymeric micelles

)
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Dendrimers

Polymeric nanoparticles /\‘\/\f\o

Liposomes

Polymer-drug
conjugates

Organic nanoparticles '

[2] Zhou, Q., Zhang, L., & Wu, H.2017. Nanomaterials for cancer therapidanotechnology Review&(5), 473496

Silica nanoparticles  Gold nanoparticles

Quantum dots ‘-,‘
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gl] Nanoparticles to be used must fulfill a number of requirements:

(& Low toxicity

(&3 Easy functionalization

Good solubility in biocompatible liquids

iy

. Large absorption cross sections for
optical wavelengths within any of the
two biological windows

(]






