
ɳɽɽɶɿɹɼɶ ɲɶɾʁɼʄɮʆɹɮ 
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ǢȈȎȎȐȂȀȌȈȉǼȑ ǭȀȌȎȃȎȋǼȑ 
ǥȌțȓȆȓȀ <1>: ǥȈȒȀȂȘȂǽ 

 

ǪǼȊȊȔ ǢȄȊȝȌȈȀ 

ǳȋǽȋȀ ǥȏȈȒȓǽȋȆȑ ȉȀȈ ǳȄȖȌȎȊȎȂǾȀȑ ǴȊȈȉȝȌ 



ǘȃȄȈȄȑ ǶȐǽȒȆȑ 

Å ʆˇ ˉʰˊˈ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ ˎˉˈˁʶʽˍʰʽ ˋˍʹ˄ ʱʵʶʽʰ ˔ˊʺˋʹˌ Creative 
Commons ˁ ʰʽ ʶʽʵʽˁˈˍʶˊʰ 

ɮ˄ʰ˒ˇˊʱ ς ɾʹ ʶ˃ˉˇˊʽˁʺ ʋˊʺˋʹ ς ʂ˔ʽ ʃʰˊʱʴ˖ʴˇ ɴˊʴˇ ǾΦ оΦл 

(Attribution ς Non Commercial ς Non-derivatives ) 

 

 

 

Å ɳ˅ʰʽˊʶʾˍʰʽ ʰˉˈ ˍʹ˄ ˖ˌ ʱ˄˖ ʱʵʶʽʰ ˎ˂ʽˁˈ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋˍʽˌ 
ʵʽʰ˒ʱ˄ʶʽʶˌ ˍˇˎ ˃ʰʻʺ˃ʰˍˇˌΣ ˁʰʽ ˎˉˈˁʶʽˍʰʽ ˋʶ ʱ˂˂ˇˎ ˍˏˉˇˎ ʱʵʶʽʰ ˔ˊʺˋʹˌΦ 
ɶ ʱʵʶʽʰ ˔ˊʺˋʹˌ ˋˍʹ˄ ˇˉˇʾʰ ˎˉˈˁʶʽˍʰʽ ˍˇ ˎ˂ʽˁˈ ʰˎˍˈ ʰ˄ʰ˒ʷˊʶˍʰʽ ˊʹˍ˗ˌΦ  



ǶȐȆȋȀȓȎȃțȓȆȒȆ 
Å ʆˇ ˉʰˊˈ˄ ʶˁˉʰʽʵʶˎˍʽˁˈ ˎ˂ʽˁˈ ʷ˔ʶʽ ʰ˄ʰˉˍˎ˔ʻʶʾ ˋˍʰ ˉ˂ʰʾˋʽʰ 
ˍˇˎ ʶˁˉʰʽʵʶˎˍʽˁˇˏ ʷˊʴˇˎ ˍˇˎ ʵʽʵʱˋˁˇ˄ˍʰΦ 

Å ʆˇ ʷˊʴˇ ζɮ˄ˇʽˁˍʱ ɮˁʰʵʹ˃ʰʿˁʱ ɾʰʻʺ˃ʰˍʰ ˋˍˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
ɼˊʺˍʹˌη ʷ˔ʶʽ ˔ˊʹ˃ʰˍˇʵˇˍʺˋʶʽ ˃ˈ˄ˇ ˍʹ ʰ˄ʰʵʽʰ˃ˈˊ˒˖ˋʹ ˍˇˎ 
ʶˁˉʰʽʵʶˎˍʽˁˇˏ ˎ˂ʽˁˇˏΦ  

Å ʆˇ ʷˊʴˇ ˎ˂ˇˉˇʽʶʾˍʰʽ ˋˍˇ ˉ˂ʰʾˋʽˇ ˍˇˎ ɳˉʽ˔ʶʽˊʹˋʽʰˁˇˏ 
ʃˊˇʴˊʱ˃˃ʰˍˇˌ ζɳˁˉʰʾʵʶˎˋʹ ˁʰʽ ɲʽʰ ɰʾˇˎ ɾʱʻʹˋʹη ˁʰʽ 
ˋˎʴ˔ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽ ʰˉˈ ˍʹ˄ ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹ όɳˎˊ˖ˉʰʿˁˈ 
ɼˇʽ˄˖˄ʽˁˈ ʆʰ˃ʶʾˇύ ˁʰʽ ʰˉˈ ʶʻ˄ʽˁˇˏˌ ˉˈˊˇˎˌΦ 



ǢȈȎȎȐȂȀȌȈȉǼȑ ǭȀȌȎȃȎȋǼȑ 
Ǫ. ǢȄȊȝȌȈȀ, ǥǳǴ-598, 2013 

ŮɘəɧɜŬ 

http://onlyhdwallpapers.com/movie/geckofeet-300-amphibians-esp-geckos-and-salamanders-please-high-resolution-desktop-hd-wallpaper-356236/


Nuclear  
membrane 

Mitochondria  

Plasma  
membrane 

(<10% of all 
membranes) 

Vesicles 

Golgi 

E.R.  

H.Lodish et al., òMolecular Cell Biologyó, 4th  edition, p.1  

 
#1  

ǭȀȌȎȓȄȖȌȎȊȎȂǾȀ 
 



ǳȈ ȒȆȋȀǾȌȄȈ çȌȀȌȎè; 

   

1 km 
1000 m 
 

0.001 km = 1 m  

 

~1 m 

  

1 mm  
0.001 m 
 

1,000 mm = 1 m  

ǢȀȉȓǽȐȈȀ 

 
1 Õm 
0.000001 m 

 
1,000,000 Õm = 1 m 

ǲȀȉȖȀȐțȅȆ (ȋțȐȈȎ) 

 
1 nm  
0.000000001 m 

 
1,000,000,000 nm = 1 m  

Matterhorn  

4,478 meters  



ǯȈ ȌȀȌȎȄȏȈȒȓǽȋȄȑ ȋȄȊȄȓȎȜȌ ȀȌȓȈȉȄǾȋȄȌȀ ȋȄ ȓǻȍȆ ȋȄȂǼȇȎȔȑ 

ȌȀȌȎȋǼȓȐȘȌ. 
  

 

 

 
 

 

 

 

 
 

 

 

ȃȆȊ... 

~ 1 ȃȈȒȄȉȀȓȎȋȋȔȐȈȎȒȓț ȓȎȔ ȋǼȓȐȎȔ, 
ǽ 

~ 80,000 ȕȎȐǼȑ ȋȈȉȐțȓȄȐȀ Ȁȏț ȓȆȌ ȃȈǻȋȄȓȐȎ ȋǾȀȑ ȀȌȇȐȝȏȈȌȆȑ ȓȐǾȖȀȑ! 

http://www.htwins.net/scale2/   

http://www.htwins.net/scale2/


ǡȌȇȐȝȏȈȌȆ ǳȐǾȖȀ  
(Ȁȏț ȏȎȊȜ ... ǰǯǫǴ ȉȎȌȓǻ!) 

http:// www.aber.ac.uk/bioimage/image/uwbl -0411-w.jpg    

ɄɚɎŰɞɠ ɔɟŬɛɛɐɠ 100 nm 

http://www.aber.ac.uk/bioimage/image/uwbl-0411-w.jpg
http://www.aber.ac.uk/bioimage/image/uwbl-0411-w.jpg
http://www.aber.ac.uk/bioimage/image/uwbl-0411-w.jpg
http://www.aber.ac.uk/bioimage/image/uwbl-0411-w.jpg
http://www.aber.ac.uk/bioimage/image/uwbl-0411-w.jpg
http://www.aber.ac.uk/bioimage/image/uwbl-0411-w.jpg


cm mm mm nm 

10-2 10-3 10-6 10-4 10-5 10-7 10-8 10-9 (m) 

ǭȀȌțȋȄȓȐȀ 

Cent  

2 cm  

ǳȐǾȖȀ ȋȀȊȊȈȝȌ 

100 mm  

* 

ȉȜȓȓȀȐȎ ȀǾȋȀȓȎȑ  

Red Blood Cell  
5 mm  

* * 

ǲȓȀȂțȌȀ ǢȐȎȖǽȑ 

1 mm  

http://www.ualberta.ca/~mingchen/thair.htm
http://www.theguardian.com/lifeandstyle/2011/jun/07/dr-luisa-dillners-guide-donating-blood   An electron micrograph of red blood cells. Photograph: Alamy
http://www.theguardian.com/news/2011/jan/06/weatherwatch-sound-raindrops   photograph: Peter Steffen/EPA


80  100 60  40  

(nm) 

ǲȘȋȀȓǾȃȈȀ ǶȐȔȒȎȜ 

13 nm & 50 nm , * 

ǩțȑ ȓȆȑ ǣȐǾȏȆȑ 

100 nm  

1 

ǢȀȉȓȆȐȈȎȕǻȂȎȑ 

60-70 nm , * 

ȌȀȌȎ-ȉțȒȋȎȑ 

20  

DNA 
 
 
 
 

 
 

ǤȈǻȋȄȓȐȎȑ = 2 nm  

3D model  TEM 

http://ftp.cs.duke.edu/~thl/papers/OBC.2005.pdf
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2533672/
http://visualscience.ru/en/projects/influenza/3d-model/
http://visualscience.ru/en/projects/influenza/3d-model/
http://web.uct.ac.za/depts/mmi/stannard/fluvirus.html


The Scale of Things ð Nanometers and More  

http:// www.nano.gov/nanotech -101/what/nano -size  

http://www.nano.gov/nanotech-101/what/nano-size
http://www.nano.gov/nanotech-101/what/nano-size
http://www.nano.gov/nanotech-101/what/nano-size
http://www.nano.gov/nanotech-101/what/nano-size
http://www.nano.gov/nanotech-101/what/nano-size
http://www.nano.gov/nanotech-101/what/nano-size


http://science.energy.gov/bes/news -and -resources/scale -of -things -chart /   

http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/
http://science.energy.gov/bes/news-and-resources/scale-of-things-chart/


... ȓǾȓȊȎȑ ȓȆȑ ȎȋȈȊǾȀȑ ȓȎȔ Richard  Feynman  ȒȄ ȒȔȌǼȃȐȈȎ ȓȆȑ 

American  Physical  Society  ȒȓȎ Caltech  ȒȓȈȑ 29 ǤȄȉȄȋȁȐǾȎȔ ȓȎȔ 
1959. ǯ Feynman  ȄȍǼȓȀȒȄ ȓȆȌ ȏȈȇȀȌțȓȆȓȀ ǻȋȄȒȎȔ ȖȄȈȐȈȒȋȎȜ 
ȋȄȋȎȌȘȋǼȌȘȌ ȀȓțȋȘȌ ȒȀȌ ȋȈȀ ȏȈȎ ȈȒȖȔȐǽ ȋȎȐȕǽ ȖȄȈȐȈȒȋȎȜ ȓȆȑ 

ȜȊȆȑ Ȁȏț ȀȔȓǼȑ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȎȜȒȄ Ȇ ȒȔȌȇȄȓȈȉǽ ȖȆȋȄǾȀ ȋǼȖȐȈ 
ȓțȓȄ.  

 

ò---not  just òThere is Room  at  the  Bottomó. I now  

want  to  show  that  there  is plenty  of  room . I will 

not  now  discuss how  we  are  going  to  do  it, but  

only  what  is possible  in principle ---in other  words,  
what  is possible  according  to  the  laws of  physics. 

I am  not  inventing  anti -gravity,  which  is possible  

someday  only  if the  laws are  not  what  we  think . I 

am  telling  you  what  could  be  done  if the  laws 

are  what  we  think; we  are  not  doing  it simply 
because  we  haven't  yet  gotten  around  to  it.ó 

 
 

http://www.zyvex.com/nanotech/feynman.html  

http:// media.wiley.com/product_data/excerpt/53/07803108/0780310853.pdf  

http://www.feynmanlectures.caltech.edu/  

 

Richard Feynman  
(1918-1988) 

 

1965 Nobel Prize in Physics 
 

 

òThereõs Plenty of Room at the Bottomó 
Richard Feynman (Caltech,  1959) 



What  I want  to  talk  about  is the  problem  of 

manipulating  and  controlling  things  on  a  small 
scale .  

As soon  as I mention  this, people  tell  me  about  

miniaturization,  and  how  far  it has progressed  
today . They tell  me  about  electric  motors  that  

are  the  size of  the  nail  on  your  small  finger . And  
there  is a  device  on  the  market,  they  tell  me,  by 
which  you  can  write  the  Lord's Prayer  on  the  

head  of  a  pin . But that's  nothing ; that's  the  most  
primitive,  halting  step  in the  direction  I intend  to 

discuss. It is a  staggeringly  small  world  that  is 
below . In the  year  2000, when  they  look  back  
at  this age,  they  will wonder  why  it was not  until  

the  year  1960 that  anybody  began  seriously to 
move  in this direction  é 

It is remarkable  that  given  enough  time,  the  
synthetic  chemist  can  usually  synthesize what  
they  set out  to  make . 



òThereõs Plenty of Room at the Bottomó 

 ñIn the year 2000, when they look back at this age, they will wonder why it 

was not until the year 1960 that anybody began seriously to move in this 

direction.ò 

 



2009 

HP Pavilion dv2800t Artist Edition  

HP TouchSmart    
 Multi -Touch Display  



2012 



2012 

Utilizing the 3D printer incurs a base 

cost of $2.50 along with a cost of $4.60 

per cubic inch of material. 

3D ȓȜȏȘȒȆ : 
[1] ǥȌȓȔȏȘȒȈȀȉǽ ȊȄȏȓȎȋǼȐȄȈȀ, 

[2] ǪȀȊȜȓȄȐȀ ȏȐȎȒȇȄȓȈȉǻ,  
[4] ǫȈȂțȓȄȐȎ ȔȊȈȉț, 

[5] ǬȏȎȐȄǾ ȌȀ ȁȐȄȈ ȎȈȉȈȀȉǽ 
ȄȕȀȐȋȎȂǽ ǽ 

[6] ȋȀȅȈȉǽ ȏȀȐȀȂȘȂǽ, 

[7] ȏȀȐȀȋȄȓȐȎȏȎǾȆȒȆ, 
[8] ȔȊȈȉǻ ȋȄ ȄȏȈȇȔȋȆȓǼȑ ȈȃȈțȓȆȓȄȑ 
(ȁǻȐȎȑ, ȏȔȉȌțȓȆȓȀ, ȎȏȓȈȉǻ 
ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ, ȉȊȏ.) 

 
Artificial jaws:  http://www.bbc.co.uk/news/technology -16907104 

Artificial bones:  http://www.bbc.co.uk/news/technology -15963467 

Artificial blood vessels:  http://www.bbc.co.uk/news/technology -14946808 

http://www.bbc.co.uk/news/business -14282091 

http://www.bbc.co.uk/news/technology -12921607  

 

http://cnettv.cnet.com/3d-printer-build-week-final-print-time-lapse/9742-1_53-50120098.html
http://www.bbc.co.uk/news/technology-16907104
http://www.bbc.co.uk/news/technology-16907104
http://www.bbc.co.uk/news/technology-16907104
http://www.bbc.co.uk/news/technology-15963467
http://www.bbc.co.uk/news/technology-15963467
http://www.bbc.co.uk/news/technology-15963467
http://www.bbc.co.uk/news/technology-14946808
http://www.bbc.co.uk/news/technology-14946808
http://www.bbc.co.uk/news/technology-14946808
http://www.bbc.co.uk/news/business-14282091
http://www.bbc.co.uk/news/business-14282091
http://www.bbc.co.uk/news/business-14282091
http://www.bbc.co.uk/news/technology-12921607
http://www.bbc.co.uk/news/technology-12921607
http://www.bbc.co.uk/news/technology-12921607


2013 



é ȉȀȈ țȋȘȑ ... 3D ȄȉȓȔȏȝȒȄȈȑ 
ȓȐȎȕǾȋȘȌ... 

http://www.jannekyttanen.com/  

http://www.about3dprinters.com/3d-food-printer.html  



2013 

Vienna University of Technology 

http://www.tuwien.ac.at/en/news/news_detail/article/7444/  

FORTH, IESL (Farsari, Stratakis) 



2013 

McAlpine Research Group 

http://www.princeton.edu/~mcm/resear
ch.html  
 
M. S. Mannoor, Z. Jiang, T. James, Y. L. Kong, 
K. A. Malatesta, W. O. Soboyejo, N. Verma, D. H. 

Gracias, M. C. McAlpine. "3D Printed Bionic 

Ears." Nano Lett. 13, 2634-2639 (2013). 
 http://pubs.acs.org/doi/abs/10.1021/nl4007744   

Highlighted in Science, Nature, and Nature 
Nanotechnology 

 

Bioprinting ? 
http://www.organovo.com/scien
ce -technology/bioprinting -
process  



... ȂȈȀȓǾ ȓȝȐȀ; 



1966 

ǯȈ Dave  Packard  (ȀȐȈȒȓȄȐǻ) ȉȀȈ  Bill Hewlett  

(ȃȄȍȈǻ) ȄȈȒǽȂȀȂȀȌ ȓȎȌ ȏȐȝȓȎ 16-bit  mini -
computer  ȒȓȎȌ ȉțȒȋȎ, ȓȎȌ HP 2116A, ȓȎ 1966.  



1947 

ENIAC 

(1946) 

The first solid-state transistor  
(Bardeen, Brattain & Shockley, 1947)  



ǭțȋȎȑ ȓȎȔ Moore  

http://www.cl.cam.ac.uk/~djg11/howcomputerswork/  

ǳȎ 1965 Ȏ, ȒȔȌȈȃȐȔȓǽȑ ȓȆȑ Intel,  Gordon  Moore  ȃȈȀȓȜȏȘȒȄ ȓȎȌ "ȌțȋȎ ȓȎȔ Moore"  
ȒȜȋȕȘȌȀ ȋȄ ȓȎȌ ȎȏȎǾȎ Ȇ ȖȘȐȆȓȈȉțȓȆȓȀ ȓȘȌ ȄȏȄȍȄȐȂȀȒȓȝȌ ȒȄ transistors (ȒȔȌȄȏȝȑ ȉȀȈ Ȇ 

ȓȀȖȜȓȆȓǻ ȓȎȔȑ) ȃȈȏȊȀȒȈǻȅȄȓȀȈ ȉǻȇȄ 18 ȋǽȌȄȑ. ǰȀȐțȓȈ Ȁȏț ȓțȓȄ ǼȖȎȔȌ ȏȄȐǻȒȄȈ 37 ȎȊțȉȊȆȐȀ 

ȖȐțȌȈȀ Ȏ ȌțȋȎȑ ȄȍȀȉȎȊȎȔȇȄǾ ȌȀ ȁȐǾȒȉȄȓȀȈ ȒȄ ȈȒȖȜ, ȄȌȝ ȎȈ ȏȄȐȈȒȒțȓȄȐȎȈ ȄȏȈȒȓǽȋȎȌȄȑ 
ȄȉȓȈȋȎȜȌ ȏȘȑ ȀȔȓǽ Ȇ ȀȊȋȀȓȝȃȆȑ ȏȎȐȄǾȀ ȇȀ ȃȈȀȓȆȐȆȇȄǾ ȋǼȖȐȈ ȓȎ 2017.  



ǭțȋȎȑ ȓȎȔ Moore  



ǧ ȌȀȌȎȓȄȖȌȎȊȎȂǾȀ Ǥǥǭ ȄǾȌȀȈ ȌǼȎ ȕȀȈȌțȋȄȌȎ 

  Lycurgus Cup   
(ɅɤɛŬɥəɐ Ůˊɞɢɐ, 4ɞɠ ˊɉ ŬɘɩɜŬɠ) 

Green = Reflected Light  

Red = Transmitted Light  

ǨȆȇȕȊŬ 
ȊŬȊȌůȒȉŬŰȆŭǿȒȊ 
ȐȍȏůȌȖ/ŬȍȂȖȍȌȏ  
ůŰȌ ȇȖɸŮȈȈȌ 

 ǝȓȀȌ Ȇ ȏȆȂǽ ȕȘȓțȑ ȁȐǾȒȉȄȓȀȈ ȄȍȘȓȄȐȈȉǻ ȓȎ ȉȜȏȄȊȊȎ ȄȋȕȀȌǾȅȄȓȀȈ ȏȐǻȒȈȌȎ ȀȌȓǾȇȄȓȀ țȓȀȌ 

ȓȎ ȕȘȑ ȓȎȏȎȇȄȓȆȇȄǾ ȄȒȘȓȄȐȈȉǻ ȄȋȕȀȌǾȅȄȓȀȈ ȉțȉȉȈȌȎ. ǰȄȐȈǼȖȄȈ ȌȀȌȎȒȘȋȀȓǾȃȈȀ ȖȐȔȒȎȜ ȉȀȈ 
aȐȂȜȐȎȔ ȋȄȂǼȇȎȔȑ ȏȄȐǾȏȎȔ 70 nm  ȉȀȈ ȒȄ ȀȌȀȊȎȂǾȀ  1:14.   

 
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html   

http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html
http://www.thebritishmuseum.ac.uk/science/lycurguscup/sr-lycugus-p1.html


Swords of Damascus - Enhanced 

with Nanotubes ? 

Examples  of  lustre potteries  : a&b ) polychrome  shards from  Suse (Abbasid,  9th  century),  c -e) Fatimid  shards depicting  a  lion or a  leopard  (c)  and  a  

palmette  (d,  e)  both  excavated  from  Fustat (12th  century , Cairo,  Egypt) ; f) red  Hispano -Moresque  and  g)  Mudejar  (16th  century , Andalusia)  

potteries  (S¯vres Museum  Collection) ; h) and  i) are  modern  red  and  gold  shine lustres from  Eva Hundum .(Photograph,  Ph. Colomban ).  

 



... ȂȈȀȓǾ ȁȈȎ- ;;;; 

Gecko  



òǭȀȌȎ-ȃǻȉȓȔȊȀó ȄȏȈȓȐǼȏȎȔȌ ȒȓȀ Gecko ȌȀ 
òȉȎȊȊǻȌȄó ȄȏȈȕǻȌȄȈȄȑ 

Macro         Meso                Micro            Nanostructures  

http://robotics.eecs.berkeley.edu/~ronf/Gecko/index.html  

http://robotics.eecs.berkeley.edu/~ronf/Gecko/index.html
http://robotics.eecs.berkeley.edu/~ronf/Gecko/index.html


ǲȔȌȇȄȓȈȉǻ ȌȀȌȎȚȊȈȉǻ ȏȎȔ ǼȖȎȔȌ ȒȖȄȃȈȀȒȓȄǾ 

ȝȒȓȄ ȌȀ ȄȋȕȀȌǾȅȎȔȌ ȔȏȄȐ-ȒȔȂȉȎȊȊȆȓȈȉǼȑ 

ȈȃȈțȓȆȓȄȑ ȏȀȐțȋȎȈȄȑ ȋȄ ȀȔȓǼȑ ȏȎȔ ǼȖȎȔȌ ȓȀ 

ȃǻȉȓȔȊȀ ȓȘȌ gecko .   

ǲȔȌȇȄȓȈȉǻ Geckos  ð  
ǴȏȄȐ-ȒȔȂȉȎȊȊȆȓȈȉǻ ǭȀȌȎȚȊȈȉǻ  

Yurdumarkan et al, Chem. Commun. 2005, 3799-3801. 

L. Qu, L. Dai, Advanced Materials, 2007,19, 3844-3849. 



... ȉȀȈ ȄȕȀȐȋȎȂǼȑ 

http:// www.axd.gr/product_info.php?products_id=2991   

http://www.axd.gr/product_info.php?products_id=2991
http://www.axd.gr/product_info.php?products_id=2991


http://news.stanford.edu/news/2010/august
/gecko -082410.html  

http://youtu.be/o5lMJtQOKSY       

http://youtu.be/o5lMJtQOKSY


ǳǥǶǭǯǫǯǣǩǡ 
 
 
 
 

 
 
 
 
 

 
 
 
 
 

 
 ǡȌǻȏȓȔȍȆ ȓȘȌ ȀȏȀȐȀǾȓȆȓȘȌ ȇȄȘȐȈȝȌ ȉȀȈ  ȄȐȂȀȊȄǾȘȌ  ȏȎȔ ȋȏȎȐȎȜȌ ȌȀ 
ȏȐȎȁȊǼȗȎȔȌ, ȌȀ ȄȍȆȂǽȒȎȔȌ, ȌȀ òȃȎȔȌó ȉȀȈ ȌȀ òȖȄȈȐȈȒȓȎȜȌó ȓȆȌ ȜȊȆ ȒȓȆȌ ȉȊǾȋȀȉȀ 
ȓȘȌ ȌȀȌȎ- ȃȈȀȒȓǻȒȄȘȌ.  

Å ȏȖ. ȋȈȉȐȎȒȉȎȏǾȀ: 

ð STM (Scanning Tunneling Microscopy)  
ð TEM (Transmission Electron Microscopy)  

ð AFM (Atomic Force Microscopy)  
ð CFM (Confocal  Microscopy)  

ð é 

 

Miniaturization of computer technology as a function of 
time  

ǣȈȀȓǾ ȄȍȄȊǾȖȇȆȉȀȌ ȎȈ ȌȀȌȎȄȏȈȒȓǽȋȄȑ ȓȝȐȀ;;;  

http://www.zdnet.com/intels -moores -law -
may -ultimately -meet -economic -limits-
7000005781/  



ǰȘȑ ȄȉȕȐǻȅȄȓȀȈ Ȇ ȌȀȌȎȓȄȖȌȎȊȎȂǾȀ ȂȜȐȘ ȋȀȑ; 



ǰȘȑ ȄȉȕȐǻȅȄȓȀȈ Ȇ ȌȀȌȎȓȄȖȌȎȊȎȂǾȀ ȂȜȐȘ ȋȀȑ; 

ǲȔȌȃȔȀȒȋțȑ ȉȀȇȀȐȝȌ ȈțȌȓȘȌ ȌȀȌȎ-ȀȐȂȜȐȎȔ ȋȄ 

ǾȌȄȑ ȋǼȒȘ ȓȆȑ ȉȀȓǻȊȊȆȊȆȑ ȓȄȖȌȎȊȎȂǾȀȑ ȂȈȀ ȓȆȌ 
ȃȆȋȈȎȔȐȂǾȀ ȌǼȘȌ ȏȐȎșțȌȓȘȌ ȋȄ ȀȌȓȈȁȀȉȓȆȐȈȀȉǼȑ 
ȉȀȈ ȀȏȎȊȔȋȀȌȓȈȉǼȑ ȈȃȈțȓȆȓȄȑ ȉȀȇȝȑ ȉȀȈ ȈȃȈțȓȆȓȀ 

ȄȍȎȔȃȄȓǼȐȘȒȆȑ ȓȆȑ ȉȀȉȎȒȋǾȀȑ.ó  

http://www.nanotechproject.org/inventories/consumer/browse/products/  

ǳȄȖȌȎȊȎȂǾȀ InvisiconÈ ǭȀȌȎȒȘȊǽȌȘȌ 

ǘȌȇȐȀȉȀ (Carbon  Nanotube  Technology)  
òǯȈ ȌȀȌȎȒȘȊǽȌȄȑ ǻȌȇȐȀȉȀ ȄȏȈȓȐǼȏȎȔȌ 
ȋǼȒȘ ȃȈȀȃȈȉȀȒȈȝȌ ȉȀȓǻȊȊȆȊȎȔ ȉȀȇȀȐȈȒȋȎȜ 

ȉȀȈ ȄȏǾȒȓȐȘȒȆȑ  ȓȆȌ ȃȆȋȈȎȔȐȂǾȀ ȋȎȌȀȃȈȉȝȌ 
ȀȂȝȂȈȋȘȌ ȄȏȈȕȀȌȄȈȝȌ.ó  

 



ǰȘȑ ȄȉȕȐǻȅȄȓȀȈ Ȇ ȌȀȌȎȓȄȖȌȎȊȎȂǾȀ ȂȜȐȘ ȋȀȑ; 

ǰȎȊȊǻ Ȁȏț ȓȀ ȏȐȎșțȌȓȀ ȓȆȑ ȄǾȌȀȈ ǽȃȆ ȒȓȆȌ ȀȂȎȐǻ: 

http://www.nanotechproject.org/inventories/consumer/browse/categories /  



(ȀȌȀȋȄȌțȋȄȌȄȑ) ȄȕȀȐȋȎȂǼȑ ȌȀȌȎȒȘȋȀȓȈȃǾȘȌ 

http://networksandservers.blogspot.gr/2011/01/nanotechnology.html  

http://us.st11.yimg.com/us.st.yimg.com/I/bulkinkjetcarts_1903_993523


ȀȌȀȋȄȌțȋȄȌȄȑ ȄȕȀȐȋȎȂǼȑ 



ǢȈȎȌȀȌȎȓȄȖȌȎȊȎȂǾȀ  ǽ ȄȏȈȒȓȆȋȎȌȈȉǽ ȕȀȌȓȀȒǾȀ; 



ǳȈ ȄǾȌȀȈ Ȇ ǭȀȌȎȓȄȖȌȎȊȎȂǾȀ ;;;  

άOne nanometer is a magical point on the dimensional 
scale. Nanostructures are at the confluence of the 
smallest of the human-made devices and the largest 
molecules of living things. Nanoscale science and 
engineering here refer to the fundamental 
understanding and resulting technological advances 
arising from the exploitation of new physical, chemical 
and biological properties of systems that are 
intermediate in size, between isolated atoms and 
molecules and bulk materials, where the transitional 
properties between the two limits can be controlled.έ 

 

M.C. Roco (National Science Foundation), 2001. 

 
http://www.hyle.org/journal/issues/10 -2/lopez.htm   

http://www.hyle.org/journal/issues/10-2/lopez.htm
http://www.hyle.org/journal/issues/10-2/lopez.htm
http://www.hyle.org/journal/issues/10-2/lopez.htm


ǳȈ ȄǾȌȀȈ Ȇ ǭȀȌȎȓȄȖȌȎȊȎȂǾȀ ;;; ??? 

ňħĢṄᶗ Ğᶗĝ ĺŘĤĝᶗ ĻᶗĠĢĦĬṄᶗħŔĘĝᶗ ŀĨṄģĨĞĠĬṄᵘĠě 
řğě 

1  125                  70000  6č10 6             ·Ļ ŒħĢṄᶗ 

1                        10  100      ·ĲĝŒṄęħĤĢĥ(nm)  

ĸĖᶗĠħĝĞœ 
ńěṄęŔᶗ ? 

ŃĨĦĝĞœ ŀħęĤęŒĥ 
ĸᶗħŒĦħᶗĦěĥ 



ǲȓȆȌ ȌȀȌȎȓȄȖȌȎȊȎȂǾȀ ȓȎ ȋǼȂȄȇȎȑ ȄǾȌȀȈ ȒȆȋȀȌȓȈȉț 


