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** A nanorobot is a tiny machine designed to
perform a specific task or tasks repeatedly
and with precision at nanoscale dimensiens,:
that is, dimensions of a few nhanometers (nm)
or less, where 1 nm = 10-9 meter.



** Nanorobots are of special interest to researchers

In the medical industry. This has given rise to the
field of nanomedicine. It has been suggested that
a fleet of nanorobots might serve as antibodies or
antiviral agents in patients with compromised
Immune systems, or in diseases that do not
respond to more conventional measures. There

are numerous other potential medical applications,
iIncluding repair of damaged tissue, unblocking. of
arteries affected by plagques, and perhaps the 4
construction of complete replacement body organs.
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= Artificial non-biological nanorobot
= Bio-chemical nanorobot

o AMAE HI BAHl et
= "Autonomous" nanorobot
= "'Insect" nanorobot



/

Molecular
Dynamics

Quantum Laws

Logi

Design Philodophy and

Bio Informatics
Molecular Modelling

y

Virtual Reality / Computational
Haptic Interface Tools
| f
Computation and
: ;r:uhﬂm Algorithm and
i Programming
I
N ———
]
]
]
:| Molecular Biology
I

i
Classical Dynamics |
i

Nano Manipulation

- ==

System Understanding
apd Material Design

I

1

and Imaging :
|

I

Experimental | _ [ Micro/Nano l
Tools Fabrication | |

]

t

Drug Deviopment
techniques
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Automatic Fahrication
and Information
Processing

Distribu tive
Intellizence

Programming &
A bio nano robot Control

{ Representative)

A Bio Nano Information
Processing cell

Increasing Capahility ofBio Nanoe Systems

Bio Nano
Coponenis

Automatic fabrication

Bio nu swarms Floor
STEFP 1 2 STEP 2 STEP 3 STEP 4
2008 > 2013 > 2018 > 2023 >
| Project Progression

The Roadmap, illustrating the system capability targeted as the project progresses.
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Application

¢ Treating Skin Diseases

+» Mouthwash

* Immune System

¢ Cardiovascular System

 Implants



¢ Cleaning robots |

s Teeth cleaning
robots collect
harmful bacteria
from the mouth

Lctpprugidl =00 AFerage: Ll Mdgoidiaon



*» Cleaning robots II

s Similar cleaning
robots can be used
In lungs. We have
natural macrophages
in alveoli, but they
are not able to
metabolize foreign
particles like fibers
of asbestos and toxic
effects.of smoking:
from the lungs.



* Cleaning robots I11

¢ Extra fat can be removed from the arteries
with cleaning robots.



* Improving brains

*» A nanostructured
data storage
device measuring
a volume about
the size of a
single human liver
cell can store an
amount of
InformatigR- -4 4
equivalent to the
entire library.




Examples |

=

*» Free-floating nanodevices % Actively swimming -%
nanodevices
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Challenges

* Prevention of rejection by the body
** Maneuvering the nanorobot
“* Energy required by the nanorobot

* Inactivation of the nanorobots



s» Doctors will want to remove nanorobots from

the patient’s body as soon as the devices
have finished the job.

* Some nanodevices will be able to exfuse
themselves from the body via the usual
human excretory channels; other will be
designed to allow ready exfusion by medical

personnel using apheresis-like processes or
active scavenger systems. F— \9
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Summary |

* In the medical field the neck of the bottle is
not always the lack of methods and results. In
fact, there are plenty of results. The problem
IS how to understand and interpret for
iInstance DNA-sequences and how to define
which are the best targets for new drug-
molecules.

** The history of nhonomedicine is brief, but the
future Is promising. V' _adlin
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Summary |

¢ In developing nanotechnology medicaland
pharmaceutical applications are one of the
main target areas. In the field of
nanomedicine there Is a big basket full of
Ideas, quite few of those have been
accomplished so far in pratise.

*» It Is reasonable to expect several and
significant advantages of nanotechnology in
health care in the future. Py R
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* Two types of receptors
located in the cell
nucleus

2RAR (0, O v)

> RXR (o, B, v)

> High expression in skin:
RAR-v

= Receptor activation
affects gene expression
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Transcellular route

Intercellular
space

Lipid Aqueous

Ceramide Lipid

Cholesterol
Glucosylceramide

Keratin
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* nanomedicine-overview—institute of materials
science. Resources of Massachusetts institute
of technology Cambridge

*» http://searchsmb.techtarget.com/sDefinition/

0,,s1d44 gci519843,00.html

» http://www.niac.usra.edu/files/library/meetin
gs/annual/octO04/914Mavroidis.pdf

» http://www.fractal.org/Bio-Nano-
Robotics/Nanorobotics.pdf

¢ http://www.nanopharms.com/




\/
0‘0

L)

R.1.C., TPatient Care; , World’s First “Bionic Woman” ,
{http://www.ric.org/bionic/bionicwoman.php, , 20064

118 24<
W. Craelius X, T The Bionic Man : Restoring Mobility, ,
"Science; , Al 2955, pp 1018~102 1, 20024

Sold, 68CH= 2| AtLIO| & 2 CHFLLHIT - A2 & & 2
OIXl HM&EXI -, < Sold EX X&) , 20064, 10& 19
ABC, ' News in Science, , First look at 'bionic eye'

C http://www.abc.net.au/science/news/stories/s653099.
htm, , 20063 11& 24

E.A.B., "BIOTECHNOLOGY, , Australian Biotegh, an
Untapped Opportunity, < http://www.stroudgate.net/e
ab/articles/article.php?id=11,080, , 2006= 113 24







