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Biorobotics

Background & Purpose Concept

S>3 (Cyanobacteria)

v Dri
Symechocystis sp. PCC 6803 - Driven by external actuator

v Output force: > 1 kN

v’ Fixation of CO, v' Resolution: nm order

v’ Alterative energy

Conventionally...
Group ce" anaIySis K. Nanatani et al., J. bacterial, 2014
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Deformation :

On-chip probe

* Floating cell
+ Diameter: around 2 um
» Need to apply NN force to deform

Exaple of group cell analysis

Purpose \easuring mechanical characteristics
of a single cyanobacterium

Fabrication of Robochip

(a) Patterning of etching mask

v" 3 DOF non-contact manipulation
v' Positioning accuracy: nm order

T rap &Ll'ransportatlon ;
Optlcal tweezers

(b) Etching of borosilicate glass by RIE, (e) Bonding borosilicate glass and Side view
and removal of etching mask device layer by anodic bonding . . World-to-chip
Piezoelectric Actuator Sensor beams
interface
—— SOl wafer
(c) Patterning of etching mask (f) Patterning of etching mask Handle layer | 225 pm
[ = Device layer ) 7.5 um
(d) Etching of device layer by DRIE, (g) Etching of handle layer and BOx —
and removal of etching mask layer, and removal of etching mask Glass
. . . . . . h
Transportation of a single cyanobacterium Mechanical characterization
- Holographic Optical Tweezers System
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N — Mechanical characteristics were measured!!
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