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Digital Acoustic Video (DAV'")

s Ultrasound camera

s Real time C-mode imaging
s Plane imaging, NOT normal
m Speckle Free

s Standard video output
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Digital Acoustic Video (DAV'")

Same “rules” of imaging as conventional
ultrasound

Two-dimensional array
Lens based
Broadband



DAV™ . Clinical Advantages

= Soft tissue imaging

m X-ray like

= No artifacts

m Low cost

s Commercial manufacturing techniques
= Multiple clinical applications




Ultrasound Camera Technology

Digital Acoustic Video (DAV™): Imaging Array
Die

Bond
wires

Wire
protection

s Custom design
m 120 x 120 = 14,400 elements
m Plezoelectric material deposited
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Two-Dimensional Array

s Hybrid: Piezoelectric material deposited on
silicon readout chip via semiconductor
processing
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Array Response
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Acoustic Lens

m Zero-power beamformer
s Adjustable focus
s Adjustable zoom

No magnification With magnification
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Through Transmission
Jinch Field of View — 3 MHz
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Through Transmission of Fingers
1 inch Field of View - 5 MHz

Small vessel of
digital finger
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Through Transmission - Hand
1 inch Field of View - 5 MHz

" Flexor pollicis longus
tendon & sheath

Adductor pollicis tendon & sheath
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DAV  Technology - Pulse Echo
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Pulse Echo — 50/50 Beamsplitter

Sound
Transmitter

Pulse echo

image of quarter
Subsurface g 9

fault

Acoustic
beamsplitter
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Production Camera Head

/ W ) f Transducer

Lens
Submersible Beamsplitter
Electronics Coupling
Housing Nozzle

= Same as internal components of portable system with
imperium addition of rear cap to allow submersion
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Portable Camera Head

Focusing

Coupling
Nozzle

LCD

Trigger for Controls

Image Capture
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Dynamic Range Study Using Stepped Wedge
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Dynamic Range Study
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Table 1: Summary of the data acquired for the dynamic range experiment when the ultrasound prototype was
operated at 5 MHz and 7.5MHz
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Dynamic Range Study:
5 MHz, 7.5 MHz

Log{lo/l} vs dB (SMHz) Log(loll) vs dB (7.5 MHz)
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Resolution Study: CIRS microcalcification
phantom

(a)710-850um Target Group (b)425-450pum Target Group (¢)300-355pm Target Group
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Resolution Study: Plastic Ruler
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(a) SMHz (b) 7MHz (c) 10MHz (d) 12MHz
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DAV™ versus conventional ultrasound

B-scan

Work performed by Dr. Chris Merritt,

2 . 5 m m Thomas Jefferson University
objects
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DAV versus conventional ultrasound

Biopsy Needle
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Clinical Medical Applications

= Conventional medical applications

= Acoustocam-only applications
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Conventional Applications

Abdominal
Breast
Cardiology

ENT
Gastroenterology

Musculoskeletal
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OB/Gyn
Pediatrics
SINEIREERE
Surgery
Urology

Vascular



New Applications

= Foreign body detection

s Decompression sickness

= Ophthalmology

s Fluoroscopy-like” breast imaging
= Podiatry

s Fractures/bone imaging

s Sports Medicine
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DAV™ Breast Prototype at GUMC

. Lens, Array, Electronics
Monitor y

Source Transducer

Portable Cart
Adjustable Yoke
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Beef Bone Imaging
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Medical Alliances

s Georgetown University Medical Center
¢ Drs. Matthew Freedman, Ben Lo

m Clinical Advisory Board
¢ Dr. Matthew Freedman
¢ Dr. Etta Pisano
¢ Dr. Chris Merritt
¢ Dr. Mark Klein
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Future Work

m Application specific embodiments
= False color
= Larger FOV
= Multiple camera/Multiple modality imaging
¢ “Ultrasound CT”
¢ Stereo imaging
¢ Orthogonal imaging
¢ X-ray/DAV digital overlay
¢ DAV/B-mode combination
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