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Abstract :

At Osaka University, we have successfully developed sheet-type in-vivo brain wave (ECoG
and LFP) monitoring systems and demonstrated the feasibility of the systems to Wild species
adult marmosets. Especially, we have realized to develop stretchable ultrasoft multichannel
electrodes using bio-compatible conductive polymers and successfully suppress anti-body
reaction so that the biocompatible electrodes could be implanted into the body of marmoset
for more than 4 months. Furthermore, with using newly-developed optogenetics protein
“Chronos” to the marmosets, we have successfully demonstrated the wireless opto-

stimulation and ECoG monitoring, simultaneously.

Results & Progresses :

The biggest goal of this project is to develop “Fully-implantable sheet-type wireless ECoG
and LFP monitoring systems with optical stimulation. We have successfully demonstrated
to develop sheet-type wireless system with integrating opto-stimulation and bio-signal
monitoring sheet modules and have realized the simultaneous demonstration of opto-
stimulation and ECoG monitoring on the somatosensory area of Wild species adult
marmosets, for the first time. Although the developed sheet-type systems are very small,

light-weight, and works as wireless system that can easily implant into small marmosets,
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the electronic performances are the same as those from conventional wired systems.

In this fiscal year (H28), we have extracted technical issues to be overcome, and then
optimized the system, especially, for lower power consumption, better stability of wireless
communications. Furthermore, we have developed marmoset’s behavior monitoring system
using near-infrared camera-installed gauge to measure their behavior. Through close
cooperative monitoring between the in-vivo brain activities and the behavior, we have
realized the monitoring system for higher brain function of primate, marmosets. Taking
full advantages of the proposed system for marmoset, we will contribute to the research

activities for Central core research center (RIKEN) and clinical research group.

(Achievements in this fiscal year)

1. The realization of 64-channel sheet-type wireless brain wave monitoring system with
combining the opto-stimulation system for the application to optogenetics

2. The realization of bio-compatible multi-channel electrodes that show small anti-body
reaction using bio-compatible polymers

3. The realization of the expression of opto-sensitivity on wild species adult marmosets
with using newly-developed optogenetics protein “Chronos”.

4 . The realization of the simultaneous achievements of in-vivo wireless opto-stimulation

and ECoG monitoring on wild species adult marmosets

1. RO~ DFEE

(1)

1.

(2) %
1.

FREE - HEEEICR T DT (EWNEEO . [EFREE 14F)

© Masaya Kondo, Takafumi Uemura, Takafumi Matsumoto, Teppei Araki, Shusuke

Yoshimoto, Tsuyoshi Sekitani

Ultra-flexible and ultra-thin polymeric gate insulator for 2 V organic transistor circuit
Applied Physics Express, Vol. 9, 061602 (2016).

B VURT U LEIIRIT A O - RAY —HFHE
B2 20164 4 H 6 H Printable stretchable electrodes based on silver nanowires, 8,
Teppei Araki, Tsuyoshi Sekitani

International Nanotechnology Conference & Expo, Session 4 Materials Science and
Engineering, Nanomedicine, and Nanoeletronics and Bio medical Devices, Baltimore, USA,
2016/4/6

A2 20164 4 A 21 H High stability of silver nanowire based electrodes for bio-sensors,
H 8,

Teppei Araki, Shusuke Yoshimoto, Takafumi Uemura, Masaya Kondo, Tsuyoshi Sekitani,
ICEP 2016, 2016/4/21, [EN.

B2 2016 4F 8 H 24 H Wearable and implantable bio-signal monitoring systems, [ 8H,

Tsuyoshi Sekitani, Teppei Araki, Shusuke Yoshimoto, and Takafumi Uemura, IMID 2016,
3




Jeju, Koria, 2016/8/24, [E4}.

4. GEFEZ 2016 4510 H 17 H Implantable Wireless 64-channel System with Flexible ECoG
Electrode and Optogenetics Probe, 7~ A 4 —,

Shusuke Yoshimoto, Teppei Araki, Fumiaki Yoshida, Takafumi Uemura, Toshikazu, Nezu,
Takafumi Suzuki, Masayuki Hirata and Tsuyoshi Sekitani, IEEE Bio Medical Circuits and
Systems Conference (2016), pp. 476-479, [E4}.

5. 2 2016 4 11 H 9 H Implantable Bio-signal Monitoring System with Ultrasoft
Electrodes, M 58, Tsuyoshi Sekitani, Teppei Araki, Shusuke Yoshimoto, and Takafumi
Uemura, ENGE 2016, Jeju, Koria, 2016/11/9, [E4}.

6. 2 20164F 11 H 16 H Long-term implantable interface of high flexible multi-channel

electrodes monitoring with wireless recording system
Teppei Araki, Fumiaki Yoshida, Shusuke Yoshimoto, Takafumi Uemura, Taro Kaiju,
Takafumi Suzuki, Masayuki Hirata, Tsuyoshi Sekitani
Neuroscience 2016, Electrode Arrays 2-848, San Diego, USA, 2016/11/16, [E4+
7. B2 20164F 12 H 6 H Wearable and implantable bio-signal monitoring systems, [15H,
Shusuke Yoshimoto, Teppei Araki, Takafumi Uemura, and Tsuyoshi Sekitani, 2016
Workshop on Innovative Nanoscale Devices and Systems (WINDS), p. 32, 2016/12/6, [E4}.
8. HZ 2016 4F 12 H 13 H Implantable ECoG Sensor with Flexible Electrode Sheet and
Optogenetics Probe, "A & —

Shusuke Yoshimoto, Teppei Araki, Fumiaki Yoshida, Takafumi Uemura, Toshikazu Nezu,
Hiroki Hamanaka, Takafumi Suzuki, Masayuki Hirata, and Tsuyoshi Sekitani, The 20th
SANKEN International Symposium, p. 46 Dec. 2016/12/13, [EN

(3) MHERE DR - Bfktgiths ) oxbd 2800 #A
ML,

(4) FeFHiFE
FERFHRIEAT > T B VAR Z LR,



