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Historical background

1880

Piezo-electric effect
(Curie and curie)

1918

ASDIC (sonar)
(Langevin)

1952

First echography

Acoustic tweezers

19821895

First X-Ray

1925

First congress about
X-rays safety precautions



  

What is an acoustic wave?

Source: Novotest.biz

→ propagation of energy by compression/decompression  
    of a medium

 

λ=c / f



  

The physicist problem

- Wavelength

- Acoustic impedance

 



  

What can happen to cells under US?

 



  

What can happen to cells under US?

Thermal mechanisms

- wave absorption

Non-thermal mechanisms

- radiation forces
- bubbles nucleation
- bubbles oscillation



  

Thermal mechanisms: 
Energy deposition



  

Non-thermal mechanisms: 
Radiation force: 1D example

By Rsla1 - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php
?curid=33333920

pac= p0 cos(kx)sin (ω t )
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(More info: Bruus, Henrik (2012) 10.1039/c2lc21068a)



  

Non-thermal mechanisms: 
Radiation force

By Rsla1 - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?

curid=33333991



  

Non-thermal mechanisms: 
Radiation force: acoustic tweezers
(video courtesy of Marmottant, P. and Thibault, P.)

Feng Guo et al.

media/fast-acoustic-tweezers.mp4


  

Non-thermal mechanisms: 
Cavitation

Cavitation: gaz bubbles that can nucleate in a liquid 
under low pressure.

Happens during decompression illness, in US cleaners…
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Non-thermal mechanisms 
Examples of potential 
cavitation effects on  a 
membrane

Adapted from Fan, Z. et al.

A0
A1

   Mode 0 
(pulsation)

     Mode 1 
(translation)



  

Non-thermal mechanisms 
Ultrasonic Contrast 
Agents (UCA)



  

Non-thermal mechanisms 
Ultrasonic Contrast 
Agents (UCA)

Case courtesy of Dr Teresa Fontanilla, Radiopaedia.org, rID: 
30925



  

Today’s experiment
Are UCAs increasing  the effects of US on cells?



  

Today’s experiment
Setup for today
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Today’s experiment
Long run monitoring (@HTH lab)





  

Today’s experiment
Long run monitoring (@HTH lab)
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