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A neutron walks into a bar and asks: 
òHey, how much for a beer?ó 

A Neutron Walks Into a Baré



A neutron walks into a bar and asks: 
òHey, how much for a beer?ó 
The bartender says, òFor you, no charge.ó 

source: http://www.jokebuddha.com/Proton#ixzz1Al50LTyf

A Neutron Walks Into a Baré

http://www.jokebuddha.com/Proton


A proton walks into a bar, sits down and orders a 
drink. After finishing the drink, the bartender says, 
"Would you like another drink?". 
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A proton walks into a bar, sits down and orders a 
drink. After finishing the drink, the bartender says, 
"Would you like another drink?". 

The proton says, "No, thanks." 
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A proton walks into a bar, sits down and orders a 
drink. After finishing the drink, the bartender says, 
"Would you like another drink?". 

The proton says, "No, thanks." 

A few minutes later, the bartender approaches the 
proton again and says, "Are you sure you don't want 
another drink?" 
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A proton walks into a bar, sits down and orders a 
drink. After finishing the drink, the bartender says, 
"Would you like another drink?". 

The proton says, "No, thanks." 

A few minutes later, the bartender approaches the 
proton again and says, "Are you sure you don't want 
another drink?" 

To which the proton says, "I'm positive." 
(Protons know when to stop!!)
source: http://www.jokebuddha.com/Proton#ixzz1Al50LTyf

A Proton Walks Into a Baré

http://www.jokebuddha.com/Proton


Objectives

ÅCancer 

ÅRadiation Therapy Basics
ðMechanism of Action

ðNon -specific Effects

ðTherapeutic Ratio

ðDose distribution 

ÅThe Promise of Protons

ÅThe University of Florida Project

ÅClinical Applications



Cancer



ɈCancer affects 1 in every 3 to 4 
Americans

Ɉ2nd leading cause of death in US

ɈAffects men, women, children, 
all races and ages

The Cancer Problem



The Nature of Cancer

ÅMost cancers arise from a single 
cell that has mutated.

ÅThe main clinical characteristic 
of cancer is its aberrant growth 
pattern.



Cancer Growth

ÅCancer grows locally , beyond the 

usual normal tissue boundaries,  compressing or destroying adjacent 
tissues. 

ÅIn addition, most cancers 
can metastasizeby shedding cells into the 

bloodstream, lymphatic fluid, or other body fluids that can travel to and 

colonize a distance site.

N.P.Mendenhall, M.D.

Univ of Florida



Chemotherapy Hormonal Immunotherapy

Systemic

Surgery Radiation

Local

CANCER
Therapies

Cancer Therapies

Except in leukemia, 
systemic therapy rarely 
sufficiently effective to 
eradicate local disease.



Radiation 
Therapy



Radiation Therapy

ÅRadiation is used 
ðalone or with surgery  

ðfor cure or palliation

ðin most types of cancers 

Å~50% all cancer patients

Å~2 m radiation treatments in Fl/yr



Types of Radiation

Gamma Rays X-Rays

Electromagnetic

Electrons Neutrons Heavy Ions Proton

Particulate

External Beam Brachytherapy

Radiation Therapy



Mechanism of Action in 
Radiation Therapy

®



Radiation Therapy Basics

üRadiation damage is non -specific. 

üResponse* probability dose-related
and volume-related.

üDose distribution key to outcome. 

*Cancer control and normal tissue damage .



Radiation Therapy

In radiation 
oncology, dose 
distribution is the 
main challenge. . .

Oftentimes
radiation doses 
are limited to 
avoid toxicity.
Sometimesthe 
price of cure is 
a complication.


