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What I1s Blomedical Engineering?

Interdisciplinary area of Biology, Medicine and
Engineering.

Prevention, diagnosis and therapy of diseases.
Science, engineering and clinical applications.

Full of iInnovations and combination of the state
of the arts.







Ultrasonic Micro-Imaging



Mouse Embryo Micro-lmaging
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Mouse Embryo Micro-lmaging

Mouse Embryo Doppler Spectrum (Velocity vs. Time)
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Mouse Tumor Micro-Imaging

Cover of IEEE Trans. on UFFC, Jan. 2004




Ultrasound Assisted Therapy
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L iposome Microbubbles
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Cavitation vs.
Gene Transfection/Cell Viability

(o2}
o

Pressure
Concentration
® Pulse length .
—— Regressive curve

a
o

b

o
(00]
o

(o]
o

w
o
Cell Viability (%)

N
o

Transfection Rate (%)
N
o

® Pressure

® Concentration

® Pulse length
—— Regressive curve

=

o
N
o

01 02 03 04 05 06 07 08 09 10 11 1.2 01 0.2 03 04 05 06 07 08 09 10 11 12
Differential ICD (V-s) Differential ICD (V-s)




Photoacoustic |maging and
Gold Nanoparticles



Optoacoustic (Photoacoustic) Imaging
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Digital Phased Array System

Number of Receive Channels 64 (up to 192 channels)

Gain 0~80 dB

Gain Bandwidth (6 dB) 20 MHz

Scan Depth per Zone 3.84 cm (20 Msamples/second)
A/D Conversion 12 bit, 40 Msamples/s, 4 V
Acquisition Time 4 ms (250 frames/s)

*http://www.diphasfemmina.com/



High frame rate photoacoustic imaging system
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Laser system: Q-switched Nd:YAG

Photoacoustic probe:

(wavelength 1064 nm, pulse duration 8 ns Optical: Light guide with cylindrical lens
Pulse repetition freq. 15 frames/s) Acoustic: Linear array with 128 channels
Lightguides: fiber bundle (15,000 fibers) (pitch : 0.3 mm, f, = 5 MHz)

(output: 3 mm X 30 mm illumination area) Reflecting foil: 9 4 M



Perfusion time-intensity measurements
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Results
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Flow velocities were calculated from the fitted curves.
Six measurements were performed at each flow velocity.

Estimated results show a high correlation with the actual velocities.
The correlation coefficient between the measured flow velocities and their linear regression fit is 0.95.



Nanoprobe Designs (I)
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Multiple Selective Targeting for Both
lmaging and Therapy

HepG2-WT cells (human hepatoma HepG2 cells)

HepG2-CXCR4Ag HepG2-CXCR4AD-ANNR, .,
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nanoProbe

MBT-WT cells (murine bladder cancer cells)



Systems and Probes
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High Frequency Transducer

SMA connector

Backing layer _ - Brassring

Piezoelectric

material |
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High Frequency Transducer




NVIDIA for Medical Imaging
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