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Medical devices

Development of thin and soft cooling device to prevent secondary
damages during convalescent phase after severe brain injury

o Kyoto Institute Technology, Faculty of Materials Science and Engineerin
Principal y o &y, Faculty ! ! gineering

Investigator

Professor Tohru SUGAHARA, (Doc. of Eng.)

Project Outline

Most of the brain disorders diseases are cerebrovascular disorders
such as subarachnoid hemorrhage, cerebral hemorrhage, cerebral
infarction which are the three major causes of death in Japan. Even if it
is possible to save life from these acute diseases, there are many
potentials for progressing to the complex pathological condition as it
transitions to the chronic stage. In particular, brain injury and stroke
may cause secondary “epilepsy” after the acute phase. These risks of
progression are reported to be each 34 and 29 times higher in
subarachnoid hemorrhage and severe traumatic brain injury,
respectively.

The therapeutic hypothermia is applied in the acute phase of severe
brain injury; however, the side effects increase because the systemic
body temperature decreases. In order to solve this problem, a “local
brain cooling method” has been proposed which controls the
pathological condition by direct brain cooling. The Local cerebral
cooling has the therapeutic effect on cerebral infarction and brain
injury due to the neuroprotective effect of suppressing epileptic
discharges and lowering nerve excitatory amino acids and lactate
without systemic management.

However, the local cerebral cooling treatment had been limited the
using period until the acute phase, because the device had difficulted
to downsize due to the problem of thermal management. Recently, the
ultra-small flexible thermoelectric conversion devices are developed
by author. It may solve the thermal management problem and enable
long-term cooling from the acute to recovery phases by evolving into
the thin local brain cooling device with the flexible characteristic. In
this way, the prevention and treatment of secondary encephalopathy
will be established, and eventually the healthy life expectancy and the
productive age will be expected to extend and increase.

The author has developed the flexible thermoelectric conversion
devices for power generation, and has succeeded in reducing the size
and weight of the devices. In particular, the devices have been
developing with the ultrahigh-density mounting techniques, which
have excellent customizability from design to constituent materials. In
this research proposal, implantable local brain cooling device that
solves the thermal problem will be realized by adopting the
biocompatible material and developing a thin and soft thermoelectric
conversion device. With this proposal, we will create a medical device

Fig 1. Image of flexible cooling
device for local brain cooling

Fig 2. Compact and ultra light

) ' . ' weight flexible thermoelectric
that is safe for the human body, and provide an innovative treatment device.

method by implanting a head with brain, which has been considered
technically difficult until now in the recovery period of
cerebrovascular accidents.

Target disease: Cerebrovascular disease (stroke: subarachnoid hemorrhage, cerebral hemorrhage, cerebral infarction),
Patent information: Toru Sugawara et al., Thermoelectric conversion module and method for manufacturing thermoelectric
conversion module, Patent application 2019-038901 (Osaka University), Technology features: Thin and flexible Peltier device
mounting technology, marketability, development issues: Heat dissipation and device reliability in long-term continuous
operation, Desired corporate collaboration: Companies that can manufacture devices as medical equipment, companies and
academia Division of roles: (University) Evaluation of device mounting technology, reliability, biocompatibility, performance,
etc. (Companies): Possibility of mass production technology development and market expansion.




