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6) Optical observation of cell sonoporation with low intensity
ultrasound

S. Hamid R. Hosseini’,

Katsuro Tachibana' ('Department of

Seyedeh Moosavi Nejad',
Hidenori Akiyama?,
Anatomy, Fukuoka University School of Medicine, ‘Bioelectrics

Research Center,Kumamoto University)

Sonoporation is a promising drug delivery technique with great
potential in medicine. Here, we introduce a new in vitro method
utilizing capillary-microgripping system and microtransducer to
achieve maximum level of experimental flexibility for capturing real
time highly magnifiedimages of cell-microbubble interaction,
hitherto unseen in this context. Insonation of isolated single cells and
microbubbles parallel with high speed microphotography and
fluorescence microscopy allowed us to identify dynamic responses of
cell-membrane/microbubble in correlation with sonoporation. Our
results showed that bubble motion and linear oscillation in close
contact with the cell membrane can cause local deformation and
transient porosity in the cell membrane without rupturing it. This
method can also be used as an in situ gene/drug delivery system of
targeted cells for non-invasive clinical applications.
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“Bioelectrics and Medical Application of Nonlinear Ultrasound

(Shock Waves)”

Hamid Hosseini (Bioelectrics Research Center and Graduate

School of Science and Technology, Kumamoto University)

Results of research on biomedical application of pulsed electric
field and shock waves are presented. In order to exploit systems for
shock wave therapy, we have been working for the development of
clinical devices that are based on the concept of shock waves or
related phenomena. The talk describes new therapeutic devices
designed for the minimally invasive approach to vascular throm-
boloysis, selective dissection of tissues, and drug or DNA delivery.
To investigate the response of cells to shock loading, a precise
method of shock waves generation has been developed. This method
has been studied for application in cardiovascular therapy, cancer
treatment, and cranioplasty in close vicinity of the brain. A laser
ablation shock wave assisted particle acceleration device has been
developed for delivering drug and DNA into soft tissue targets. The
penetration depth of micro-particles observed in the experimental
targets is believed to be sufficient for pharmacological treatments. In
order to achieve an efficient method for rapid revascularization of
cerebral thrombosis, a laser shock wave induced liquid jet system has
been developed. The micro-liquid jet system has been further
improved and successfully applied for selective dissection of soft
tissue preserving nerve and blood vessels.

2) Sonotransfection using ultrasound and film bottomed cell
culture container (74 L AEDZEY TV EE D /ZBER
BIRFENEICDOWVT)

“Methods and Protocols: Sonotransfection and Sonoporation”

Loreto Feril (i Ff] A% B 27 R 275l )

Experimental methods involving therapeutic ultrasound are varied
and using a more standardized one is often times difficult. This is
because of the many different types of ultrasound devices currently
in use coupled with differences in sonication set-up designs. Despite
all these variations, a more easy to apply and a more commonly
available set-up is usually preferred for someone who is a beginner in
this research field. Here, we will present a typical sonotransfection
protocol with an in vitro set-up using the film-bottomed 24 - or 96 -
well culture dishes. In addition, our protocol utilizing an in vivo-
simulated set up will also be presented.

3) Use of high speed camera to observe cells and micro-
bubbles (F&EH X Z&BWHREERICOVT)

“Optical observation of cell sonoporation with ultrasound”

Seyedeh Moosavi Nejad, Hamid Hosseini, and Katsuro Tachibana

(i Bl 27 2 2 S ) 2 )

Due to the inadequacy of the existing models for coupling with
highly sensitive imaging techniques, direct observation of the actual
precursor events of cell-microbubble interaction under low intensity
ultrasound has not been possible. Here, we introduced an in-vitro

method utilizing capillary-microgripping system and micro-
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transducer to achieve maximum level of experimental flexibility for
capturing real time highly magnified images of cell-microbubble
interaction. Insonation of isolated single cells and microbubbles
parallel with high speed microphotography and fluorescence
microscopy allowed us to identify dynamic responses of cell-
membrane/microbubble in correlation with sonoporation. Our results
showed that bubble motion and linear oscillation in close contact
with the cell membrane can cause local deformation and transient
porosity in the cell membrane without rupturing it. Challenges of
using high magnified objective lenses as well as setting the new in
vitro set up for observing such a dynamic phenomenon were
discussed.
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