BIO-NANO-ROBOTICS
A truly multidisciplinary field 5
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« Nanorobots would constitute any “smart” structure
capable of actuation, sensing, signaling, information
processing, intelligence, and swarm behavior at nano
scale.

* Bio nanorobots — Nanorobots designed (and
inspired) by harnessing properties of biological
materials (peptides, DNASs), their designs and
functionalities. These are inspired not only by nature
but machines too.
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A truly multidisciplinary field
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Automatic Fabrication
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Automatic fabrication methodologies of such bio-nano rog)ts
in vivo and in vitro.

Floor concept of assembling bionanorobot:

Different colors represent ditferent functions in automatic fabncatlw nes ;' )
mws indicate the flow of components on the Floor layout. ectiol '_t}_? Basic Stim
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The SPHERE (Module A)
represents energy & data
storage arrangements for
the rebot

Ihe RING represents
the spatial aren
defined on the inner
core for the binding
of the Module B and

Module €

I'he DISC represents
spatial area defined for
Module D and for pessible
comnections with other
inner cores

A Bio-Nawo-Robdotie Exnsity "ABCD', where A, B, € and D are the variony Bio Moduler comatiaving the bio-
nanowrobat, I owr case these bio modwles wowld he ser of stalle configurations of various proteins and DNAs




A basic template which could be at run-
nme modified and subjected to have
specific funcuonality is the goal of the
bio nano STEM cells.
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Sensing capability enhanced Bio
nanorobot.




A proposed model
designed for memory
storage capability at
nano scale
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The working principle is illustrated in the following equations

Pretenceof aFleld Gradien:

lonA"+(DNA,, + DNA, ) ¢ NDNA . )+Trg |

fully reversible reaction

Presenceofl ¢ Fleld Gradiom

lonB"+(DNA,, +DNA, ) 2 YDNA-)+Trg,

fully reversible reaction

PrevenceoS a Fleld Gradiemt

IonC™+(DNA,, +DNA,,) 7 NDNA . )+Trg

fully reversible reaction

Presenceof a FieldGradient

lonD™+(DNA,_+ DNA,) ¢

ADNA..)+ Trg,

fully reversibe reaction

Reacis Wirk Gernerules

*Bio _Chemical _Center ¢
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D. Bio Nano Intelligence
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Chanmels

A model 1s being proposed which describes programming, leaming and hence evolving as
one combination of events which can quantitatively describe intelligence. lonic strength and
their variations could be few of the important vanables responsible for the behavior of a bio-
nano robotic system,



This type of control mechanism employs
mechanism of bio chemical sensing and affecting the dynamics of the nanorobot in
selective binding of various bio molecules its work environment through the application
with various other elements. . of external potential ficlds.

Passive control - depends upon the

Active contral - *active’ control mechanism § Researchers (Prof Sylvain Martel) are using
has to be designed for the panorobots such | MRI as an external “control mechanism for
that they can vary their behavior based on guiding the nano particles.

:';za::lo;xcsmm% ::sc ;:rt;{::rc'::d to. similar to the An MRI 3)'3‘ em is capable of generating

G variable magnetic field gmdlcms which can
This requires the nanorobot to  be | exert force on the nanorobot in the three
programmable and have an ability for dimensions and hence control its movement
memory storage. Professor Ehud Shs and orientation. But this method has some
lab has devised a biomolecular curpmcr limitations on very accurate precision of the
which could be an excellent method. control.




plications

lication of Bio-Nano-Robots are as

ications
ch is focused on two main space based

, rraXplorers (NTXp)
apping and sensing of vast planetary terrains
Terrain Astronaut Bionano Gears (ATB)

hanced health management and protection system for
astronauts




