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Introduction

• Nanooncology is the application of Nanomedicine to 

cancer diagnosis and treatment. 

• Has the potential to alter clinical oncology for a multitude 

of different cancers

• Has the ability to create novel drug delivery systems that 

can specifically target the tumor sites.



Introduction

• Nanooncology/nanomedicine is a branch of 

nanotechnology.

• Nanotechnology is the design of small devices on the 

nanometer scale (nm), from 1 to 100 nm. 

• This miniscule scale allows these devices to reach places in the 

body  that conventional treatment methods cannot. 



Introduction – How Small Is “nanometer”
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Neurological Cancers

• Central nervous system (CNS) tumor malignancies have 

a high mortality and morbidity rate.

• Five year survival rate is at around 35%.

• An excess of 50% of patients with CNS tumors in 2013 were expected to 

die.

• Median survival rate of one year.

• For example, Glioblastoma Multiforme (GBM) is a primary brain 

tumor and a major challenge for neurosurgery and oncology. 

• Lack of knowledge of pathophysiology of GBM.

• Limited access of chemotherapeutic agents at the tumor site.



How is nanooncology helping treat GBM?

• New innovations in nanooncology allow for a more 

precise target of the tumor due to:

• The nanoparticle’s has the ability to pass the blood brain barrier 

(BBB)

• Via optimization of elemental processes in engineering, physics, biology, 

chemistry and pharmacology. 

• Hone in on the specific tumor site

• No leakage of anti-cancer drug

• Spares healthy tissue of cytotoxicity in the drugs. 



GBM Treatment via MNPs

• MNPs or Magnetic Nanoparticles, are used in “Nano-

therm” treatment methods. 

• These nanoparticles can induce hyperthermia via alternating 

magnetic fields (AMFs) 

• Hyperthermia induction in the tumor tissue leads to:

• Protein denaturation, DNA cross linking w/ nucleus  apoptosis

• Rising oxygenation levels are cause for more susceptibility to 

chemoagents. 



GBM Treatment via MNPs





Drawbacks

• Nanomedicine/nanooncology faces many obstacles:

• Safety of nanoparticle’s usage in the body

• Biodegradable shells and easy distribution to the tumor site

• No “lost” particles in healthy tissue/organs

• Possible undesirable toxic properties in other parts of body.

• Improvement of “targeting efficacy” of nano-vectors to specific 

cancerous microenvironments. 

• Development of effective triggers for release of drug agents.

• More physiological barriers including:

• The Blood-Brain Barrier, drug resistance, etc.



Future Direction 

• Development of a multifunctional nanoparticle that can carry: 

• 1) one or more drugs

• 2) specific targeting moiety

• 3) an imaging agent 

• 4) cell-penetrating agent

• 5) a stimulus-sensitive element for controlled release

• 6) Stabilizing polymer for biocompatibility

• European Union recognized the importance of research in 

nanomedicine and established the “Nanosafety Network” that:

• brings in additional reports for additional knowledge on nanosafety.

• will eventually lead to newer nanomedicine products for healthcare. 
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