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2024-24 Potential Applications of Transcranial Ultrasound
in Stroke Therapy

Ming-Yen Hsiao, M.D., Ph.D., CIPS Associate professor,
National Taiwan University College of Medicine, Taiwan

Stroke therapy faces significant challenges, including
the limited treatment window for reperfusion therapy, the
lack of effective neuroprotective treatments, and the
limitations of current neuromodulation tools. Transcranial
ultrasound presents potential applications such as
sonothrombolysis and focused ultrasound (FUS)-mediated
blood-brain barrier (BBB) opening to enhance CNS drug
delivery. Additionally, FUS brain stimulation presents a
versatile, target-specific neuromodulation and creates new
opportunities for glymphatic modulation. Impaired
glymphatic function is a key factor in stroke pathologies,
and FUS-mediated glymphatic modulation may help
restore normal fluid dynamics. In our stroke animal model,
we observed a significant decrease in cerebrospinal fluid
(CSF) influx after photothrombotic stroke induction.
Remarkably, daily contralesional FUS treatments restored
the impaired CSF influx. These findings suggest that FUS
modulation of CSF dynamics could provide a promising
avenue for stroke therapy. These advancements have the

potential to pave the way for more effective and targeted

interventions in stroke and other CNS disorders.

2024-25 Blood-Brain Barrier Opening with Golay-Coded
Ultrasound to Improve Therapeutic Consistency in
Glioblastoma Models
Jinhyoung Park, Sungkyunkwan University, Korea
Transcranial-focused ultrasound has demonstrated
potential for blood-brain barrier (BBB) opening and
localized drug delivery to intracranial brain lesions,
making it a promising therapeutic strategy for
glioblastoma (GBM) treatment. However, consistent drug
delivery to GBM is hindered by cranial beam distortions,
particularly standing-wave formation, when conventional
sinusoidal-periodic ultrasound transmission sequences are
used. We proposed a novel Golay-coded random (Golay-

random) ultrasound transmission sequence to mitigate the



standing wave effects and address this challenge. The
efficacy of the Golay-random sequence in reducing
standing wave formation was validated through
computational simulations, which revealed significantly
reduced fluctuations in acoustic pressure levels compared
to that in sinusoidal-periodic sequences. In vivo
experiments quantified the BBB opening using gadolinium
contrast-enhanced magnetic resonance imaging (MRI).
The Golay-random sequence demonstrated effective BBB
opening, with BBB permeability-increasing with burst
length from 1.25 to 2.50 ms and plateauing at 5.00 ms. By
contrast, no consistent correlation between the burst length
and BBB opening was observed with the sinusoidal-
periodic sequence. In GBM mouse models, post-treatment
MRI revealed significantly smaller tumor sizes in the

receiving doxorubicin with Golay-random

group
transmission (G-Dox: 3.72 *= 4.34 mm®) compared to
those receiving doxorubicin with sinusoidal-periodic
transmission (P-Dox: 18.05£11.81 mm®). Optical in vivo
imaging corroborated these findings, showing reduced
tumor progression in the G-Dox group (4.54 £ 5.67)
relative to the P-Dox group (25.17%33.71). These results
highlight the Golay-random sequence as a superior
alternative to conventional sinusoidal-periodic sequences,
offering improved precision and reliability in drug delivery
and enhanced therapeutic outcomes for GBM.
2024-26 Ultrasound-guided HIFU treatment using
cavitation bubbles
Shin  Yoshizawa, Tohoku University, = SONIRE
Therapeutics, Japan

High-intensity focused ultrasound (HIFU) is a
noninvasive treatment modality for tumors. Although
several HIFU treatment devices have received regulatory
approval in Japan, they have not become widespread. We
have developed a HIFU treatment system with high safety

and efficacy by using cavitation bubbles. Cavitation

bubble clouds can be generated by an extremely high-

intensity ultrasound pulse. It has been known that
cavitation bubbles can accelerate the ultrasonic tissue
heating and act as contrast agents in ultrasound imaging for
the treatment monitoring. A clinical study using this
approach was conducted in 2017 and a start-up company
was established in 2020 with the aim of social
implementation of this technology. The startup is currently
conducting clinical trials in Japan for pancreatic cancer and
is preparing for clinical trials in the United States. In this
talk, the methods and devices to use cavitation bubbles as
enhancers in a HIFU thermal treatment and contrast agents

in treatment monitoring are introduced.
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2024-32 Ultrasound-Assisted Liquid CO: Extraction and
Liposomal Encapsulation of Bioactive Components for
Medical Applications

Tanjina Sharmin a,b, Toshihiro Takeshita ¢, Mikio Ouchi
a,b, Kenji Mishima a,b*

A Department of Chemical Engineering, Faculty of
Engineering, b Research Institute of Composite Materials,
¢ Resource Circulation, Faculty of Environmental
Engineering, Fukuoka University, Japan.

Liposomes are widely used in pharmaceutical and

biomedical applications due to their ability to encapsulate

and deliver both hydrophilic and hydrophobic compounds.
However, conventional liposome production methods
often require organic solvents and complex processing
steps, limiting their scalability and biocompatibility. This
study explores a novel water-CO: micro-phase separation
technique combined with ultrasonication to produce
liposomes in a green and efficient manner. High-pressure
CO : induces phase separation, while ultrasonication
facilitates lipid bilayer formation and size reduction. The
process parameters were optimized to achieve uniform,
nanosized liposomes with high encapsulation efficiency.
Characterization using DLS, TEM, and UV-Vis
spectrophotometry confirmed their stability and suitability
for drug delivery. This solvent-free approach offers a

scalable alternative for biomedical applications.

2024-33 Production of Liposomes via Water-CO: Micro-
Phase Separation Using Ultrasonication

Tanjina Sharmin a,b, Toshihiro Takeshita c¢, Kazusa
Mishima d, Mikio Ouchi a,b, Kenji Mishima a,b*

A Department of Chemical Engineering, Faculty of
Engineering; b Research Institute of Composite Materials;
¢ Resource Circulation, Faculty of Environmental
Engineering; d Faculty of Pharmaceutical Sciences,
Fukuoka University, Japan.

The extraction of bioactive compounds from natural
sources for pharmaceutical applications requires efficient,
green, and high-yield methods. Ultrasound-assisted liquid
CO: extraction (UALC) offers an innovative approach by
enhancing mass transfer and reducing thermal degradation
of bioactives. However, many extracted compounds face
challenges such as poor solubility and low bioavailability.
To address this, liposomal encapsulation is utilized as a
nano-delivery system to enhance the stability, solubility,
and therapeutic efficacy of bioactives. This study
investigates the UALC method for bioactive extraction,

followed by liposomal encapsulation to optimize their

medical applications. This approach provides a novel



strategy for improving the delivery and effectiveness of

natural  bioactive compounds in pharmaceutical
applications.
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