i i

il 'l Cryogenic Focused Ultrasound
' Therapy Apparatus

Chih-Yu Chao

NTU Department of Physics
NTU Molecular Imaging Center




+HIFU effect”

»

B

Physicél Principle of HIFU

19-26mmx 1.7 mm

e Thermal effect
e Cavitation

e Mechanical effect
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7l |Disadvantage of Traditional HIFU
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1{ * Restriction of Treatment

« Damage of Thermal Effect to Normal
Tissue

e Traveling Path of the Ultrasonic
Causes Tissue Damage
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=y Cryogenic Focused Ultrasound Apparatus

B I} - Beat Frequency

Bl - Resonance

» Doppler Cooler
System
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Beat Frequency

High Frequency 1

High Frequency 2
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Advantage of Our Apparatus

t i [} - Using Beat Frequency to Avoid

Cavitation Damage

 Avoid Thermal Damage to Normal
Tissue

e To Overcome the Limitations of
Treatment like Brain Tumors
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Current Progress

e EXperiment:
Cancer Tissue & Cell Test

. IP

1. US Patent Application NO.: 14/306,235
2. US Patent Application NO.: 14/013,997

"W Patent Application NO.: 102145633

3. 1
4, ]

"W Patent Application NO.: 103113449
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Cancer Cell Treatment

AFTER

BEFORE

B .._-_.
- s o = - :
. . .
. ..m...... - I b1y
Al 1 e | - ..._...;. P
. - LY N
r ¥ - 3 - u.
N T -
i - .
& 4 s |
" i X el i
Law rt
-
.
b £ -
o
i = -

A IS S e
ik e

Treatment

o :.t_. .h.w_pn .l.-.-.m...ﬂiu

f “.ﬂ..l..-..r ..._._r ks 1 .-.. b .

A ..n._.kﬁuﬂ_ .._,-J-._....ﬂ_- nlq = -

Dot e T A : ]
G A e W T B[ S el

g Sy iy ot T ey e e | R g T R 1,
. i el ¥ =18 H-ﬂ.m.m_.....n. . ; L
it ' i LA AR .,_.L
et R R A ]

. R R T g I e



AMiadE i1

Cancer Cell Treatment
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Stimulated neuron differentiation
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