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The Resurgence of Ultfasourid

A Ultrasound is not just imaging in medical 3% - . B o [ S
applications T N e N
A Therapeutic ultrasound: =y
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I Medium power drug delivery: Cellular DNA
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I Medium power Physiotherapy: Bone
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The Problem with Ultrasourﬁ(a ‘Tech
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The Solution
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Prototype 3

Prototype 2

( Prototype 1
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Printed circuit board with surface mount
components (1.5x3 inch) ultralow output
impedance amplifier (0.01 Ohm) y

Printed circuit board (2x3 inch) ultralow

Hand wired prototype (2x3 inch) ultralow
output impedance amplifier (0.05 Ohm)

\ output impedance amplifier (0.3 Ohm)
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=200 Ohm =200 Ohm
===150 Ohm ===150 Ohm {
=100 Ohm =100 Ohm
===50 Ohm ===50 Ohm
=25 Ohm ===250hm ||
===12.5 Ohm ===12.5 Ohm
=5 Ohm =5 Ohm
===10hm ===10hm
=——0.03 Ohm =—0.03 Ohm
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Noninvasive Venus Abl

Portable =
I’ Ultrasound Device

Standoff * i

064cm 25cm
$§oenetration = enetration

38cm
enetration

Diagrammaticrepresentation of ultrasound system and transducer
probe. Theshorter the transducerstandoff, the deeperthe ultrasonic
energy penetration and focal ablation region; the longer the standoff
the lesspenetrationof energy
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Avaricose veins are dilated, tortuous
superficial veins of the lower extremities.

AApproximately 30 million Americans are
affected by this condition, women are affecte
more frequently than men.

ATreatment options: Life style change,
SclerotherapyEndovenoushermal ablation .
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High Power Focused Ulfrasound
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A Statistically significant p<0.001
A 30 second treatment tlme
A 230 Wicn?

Vein luminal area(mm?)

it A

Hematoxylinand eosin staining (40x magnification) Section of
vein that had not been treated with UVA (left) and that which
hadbeentreated with UVA(right).
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lext Steps in Venus Ablation
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Mechanical
components for imaging

Power control to
transducer

Acoustic coupling liquid

chamber

licromanipulator PVC housing with
replaceable window

ontrol arm

Exposed inferior
vena cava of rat

'lunger for depth selection and

Aluminum standoff VA power

Focused therapy transducer
Focus of UVA

Imaaina transducer

: Combine ultrasound imaging to help
Un_derstgnd the mechanisms target surgery location
using microscopy
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2"d Application: Brain Drug

A Target brain cancer

I Leading cause of cancer related
death for patients under 35

I Survival is very poor
A Reason: It is hard for the clinicians

to remove all the brain cancer
cells.

A Many treatments have been

proposed

I Direct drug injection (CED; OZ b Y

i Drug eluting wafers ‘ Y ‘
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AStudied the effect of
ultrasound on drug transport (e
Aln vitro

AUltrasound always works
A5 to 8 times increase

In penetration _\ | w
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Sectional EBD Profiles of Muscle, Brain and Phantom Samples

Avian muscle
4 minutes, 1.3
watts US

Avian muscle
4 minutes,
5.25watts US

Equine brain 2
minutes, 5.25
watts US
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IV. The 1 MHz disk is housed in a ' g ey .
plastic cylinder and electrically \ : .
connected with coax-cable that runs

through the guide arm

VL. The guide cannula and 30 gauge
cannula are inserted and secured in

place with dental cement. Stereotaxic
Transducer :
guide arm

S S LA T . L ‘ : , cannula assembly
S0 0 Tagtea® T, et s W tn T A T (TCA)

1. Brass electrical conductor
and needle guide does not touch

top surface conductor.
A -
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