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General Summary
 

The Medical Engineering Laboratory has developed new ultrasound(US)therapeutic
 

technologies.This year,with the support of a research grant from the Ministry of
 

Health,Labour and Welfare,we focused on the development of new thrombolytic
 

treatments for patients with acute ischemic stroke.Basic research studies in molecular
 

medical engineering have also been continued to develop an ultrasonic drug delivery
 

system.In particular,the safety of phase-change nanodroplets from fluid to gas by
 

ultrasonication has been evaluated histopathologically,and the increase in nitric oxide

(NO)generation by ultrasonication has been analyzed by means of a national database
 

on less-invasive medical devices that includes information on less-invasive technology
 

from around the world and gathers the needs of clinicians.We have also improved
 

previously developed diagnostic techniques for measuring cerebral circulation and
 

hemodynamic variables by the means of noninvasive transcranial ultrasonography.A
 

newly designed research of a less-system combining interdisciplinary diagnostic and
 

therapeutic technology for systematic treatment of acute ischemic stroke was chosen to
 

be a“Super Special Consortia for supporting the development of cutting-edge medical
 

care”by the Ministry of Health,Labour and Welfare.

Research Activities
 

An integrated US system for the diagnosis,analysis,and treatment of acute stroke
 

This system uses transcranial ultrasonication to enhance the thrombolytic effects of
 

recombinant tissue plasminogen activator(rt-PA)in the treatment of acute ischemic
 

stroke according to navigation with US performed with a single probe.For the clinical
 

application of this system,we have developed a new device for holding the US probe
 

near the patient’s head.Because many Japanese patients have an insufficient temporal
 

bone window,we developed a brain virtual ultrasonography method for use with this
 

sonothrombolysis system in these patients.This new technology can display as a US
 

image in real time the same cross-sectional image obtained with magnetic resonance
 

imaging or computed tomography.

US thrombolysis
 

The accelerating effect on thrombolysis of the combined use of low-frequency(500-kHz)

US,rt-PA,and bubble liposomes was verified in vitro.Bubble liposomes have a great
 

potential for accelerating the thrombolytic effect of rt-PA with continuous-wave US.
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Verification of the safety of an US drug delivery system for cancer therapy
 

We have been developing an US drug delivery system that is integrated with an US
 

diagnostic and therapeutic system with phase-change nanodroplets to provide US images
 

of tumors and to simultaneously kill tumor cells with US heating effects for the selective
 

treatment of tumors.We established a method to verify damage to normal tissue
 

surrounding tumors by means of histopathological evaluation with hematoxyline/eosin
 

and Masson’s stain.

NO generation by US stimulation
 

We have reported that an increase in NO generation was found with real-time monitor-

ing when a rat tumor was transcutaneously stimulated with low-frequency ultrasonica-

tion.

Development of a database for less-invasive medical devices
 

On the basis of an existing database of nanomedicine,we have developed a new database
 

to provide a“knowledge infrastructure for minimally invasive medical technology.”

This database can be accessed via the Internet and includes a special forum for
 

discussions of various less-invasive technologies.This development was supported by
 

a research grant from the Ministry of Health,Labour and Welfare.

Publications
 

Shiogai T,Ikeda K,Morisaka A(Kyoto Takeda
 

Hosp),Nagakane Y,Mizuno T,Nakagawa M
(Kyoto Prefect Univ), Furuhata H.Acet-
azolamide vasoreactivity evaluated by tran-
scranial power harmonic imaging and Doppler

 
sonography.Acta Neurochir Suppl 2008;102:
177-83.
Manome Y,Furuhata H,Hashimoto A,Funamizu

 
N,Suzuki R,Ishizawa S,Akiyama N,Kobayashi

 
T(Natl Cancer Cent),Watanabe M.Application

 

of therapeutic insonation to malignant glioma
 

cells and facilitation by echo-contrast microbub-
bles of levovist.Anticancer Res 2009;29:
235-42.

Reviews and Books
 

Furuhata H.Recent sonothrombolysis (in
 

Japanese).Saishin Igaku 2008;63:92-104.

191


