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 The “knowledge society”: emergence of a global science 

and engineering system  

• Open (old style, restricted access industrial laboratories are isolated and     

        not competitive in a globalized science system)  

 

•      Free, self-assembled, self-organized, self initiative , highly competitive,  
global, gigantic scientific community 

 

•     Closely interconnected in real time through the web 

 

•     Possessing  particular values (curiosity, hard working, shearing and 
multiplication of intelectual property, open dissemination and teaching)  

 

•      Controlled by simple and widely accepted rules: 

        Ethical codes of good practice, unrestricted publishing,     

        external referees, independence of funding agencies and  

        panel, advisory committees, strict avoidance of conflicts of interest  

 

•       Successful, lobbying ability, highly respected by society 
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NANO-TECNOLOGY :  The industrial revolution of the XXI century 

 

 Sciences and engineering based on the study, understanding , manipulation, 

designing tools, devices and applications of nano-scale structures, with properties 

depending on size, according to quantum physics rules.    

 

 Nanotechnology is not new! 

  

Natural  evolution has been building complex structures and systems using nano-

scale components such as aminoacids, proteins, enzimes, DNA fibers, virus, cells….  

capable of self-assemble , self-organize, interact and reproduce in large numbers to 

further evolve into living organisms. 

 

Life is based on nanotechnology! 

 



Dr. Mihail C. Roco 

Senior Advisor for Nanotechnology, National Science Foundation 

 Dr. Roco is the founding chair of the National Science and Technology Council's subcommittee on Nanoscale Science,  

Engineering and Technology (NSET), and is the Senior Advisor for Nanotechnology at the National Science Foundation. 

 

“My budget supports a major new National 

Nanotechnology Initiative, worth $500 million.  … 

the ability to manipulate matter at the atomic and 

molecular level.   

 

Imagine the possibilities: materials with ten times 

the strength of steel and only a small fraction of the 

weight -- shrinking all the information housed at the 

Library of Congress into a device the size of a sugar 

cube -- detecting cancerous tumors when they are 

only a few cells in size.  

 

 Some of our research goals may take 20 or more 

years to achieve, but that is precisely why there is 

an important role for the federal government.” 

 

--                             President William J. Clinton 
White lighting would represent an enormous market for 

LEDs in households and workplaces. 

 

Several methods can be used to produce white LED 

lighting, including combinations of colored LEDs and 

use of a single blue LED in combination with a 

phosphor.  

  These "white LEDs" will require a substantial 

investment in nanotechnology through development of 

advanced, efficient LEDs and phosphors.  

January 21, 2000 

 



 

• National Nanotechnology Coordination Office                          

• Office of Science and Technology Policy 

• National Aeronautics and Space 
Administration 

• National Institutes of Health - NCI 

• National Institutes of Health - NHGRI 

• National Institutes of Health - NIBIB 

• National Science Foundation 

• National Institute of Standards and 
Technology 

• US Department of Agriculture - FS 

• US Department of Agriculture - NIFA 

• US Department of Energy 

• US Department of Transportation 

• US Patent and Trademark Office 

 

• ACTA Technology Inc. 

• Advanced Biomimetic Sensors, Inc. 

• Agilent Technologies 

• Angstron Materials 

• Applied Nanotech, Inc. 

• Argonne National Laboratory, Energy 
Systems Division 

• Atomically Precise Manufacturing Consortium 
(APMC) 

• Banyan Environmental, Inc. 

• BEE International 

• BioNanomatrix, Inc. 

• Brewer Science, Inc. 

• Bruker Corp 

• Buckeye Composites 

• California NanoSystems Institute 

• Center for Hierarchical Manufacturing 

• Center for Nanoscale Science & Technology - 
NIST 

• Clariant Corporatio 

• CytoViva, Inc. 

• Envia Systems 

• eSpin Technologies, Inc. 

• Georgia Aerospace Systems 

• Hewlett-Packard 

 

Hoowaki, LLC 

IBM Research 

Idaho National Laboratory 

Innovative Materials and Processes, LLC 

Inpria Corporation 

Intelligent Material Solutions 

Lawrence Berkeley National Laboratory- The Molecular 

Foundry 

Liquidia Technologies, Inc. 

Lockheed Martin 

Los Alamos National laboratory 

Materials Research Institute at Northwestern University 

MDS Coating Technologies Corporation 

Modumetal, Inc. 

NanoAxis LLC 

Nanocomp Technologies, Inc. 

NanoInk, Inc. 

NanoIntegris 

NanoMech 

Nanomix, Inc. 

NanoProfessor 

NanoRods, LLC 

NanoScale Corporation 

Nanosphere, Inc. 

Nanosys, Inc. 

Nanotechnology Center for Learning and Teaching (NCLT) 

National Institute for Occupational Safety and Health - CDC 

National Reconnaissance Office Director's Innovation 

Initiative Program 

National Venture Capital Association 

New Jersey Institute of Technology 

nGimat 

North Carolina A&T State University and University of North 

Carolina at Greensboro - Joint School of NanoScience & 

Nano Engineering 

Northwestern University 

NovaCentrix 

NSF Nanoscale Science and Engineering Center for High-

rate Nanomanufacturing 

Oak Ridge National Laboratory - Industrial Technologies 

Program 

Oklahoma Nanotechnology Initiative 

ONAMI, Inc. 

Optomec, Inc 

Pacific Northwest National Laboratory 

Pennsylvania NanoMaterials Commercialization Center 

Pixelligent Technologies, LLC 

Planar Energy, Inc. 

QD Vision, Inc. 

Rensselaer Nanotechnology Center (RNC) 

Safer Nanomaterials and Nanomanufacturing Initiative 

Sandia and Los Alamos National Laboratories - Center 

for Functional Nanomaterials 

Savannah River National Laboratory 

Sensor Electronic Technology, Inc. 

SRI International 

Stanford University 

SouthWest NanoTechnologies 

Swan Chemical, Inc. 

Technology Innovation Program - NIST 

The Center for Integrated Nanotechnologies 

The Federal Laboratory Consortium 

Transformation Nanotechnologies, LLC 

University of Central Florida - NanoScience Technology 

Center 

University of Massachusetts Lowell 

University of North Carolina-Chapel Hill 

University of Oregon, Center for Green Materials 

Chemistry 

University of Pittsburgh, Petersen Institute of 

Nanoscience and Engineering 

University of Virginia, nanoStar Institute 

US Department of Energy - Nanoscale Science 

Research Centers 

Virginia Tech 

Vorbeck Materials Corp. 

Weinberg Medical Physics LLC 

Wildcat Discovery Technologies, Inc. 

http://www.nsti.org/events/NNI/


 

            ISI publications on nano- science and nano-engineering (2000-2007) 
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              nano-citations network for science and technology area (2007)     



 

• Natural nanotechnology  has been developed by 
evolution to create and maintain life, in equilibrium with 
Earth environment during billions of years  

 

• Living beeings incorporate very efficient nano-robot 
defense strategies (inmune system) against external 
aggressors  such as nanoparticles, virus, bacteria, 
artificial nanodevices.   

 

• Most artificial nanoparticles and bona-fide nanodevices 
are detected, neutralized or encapsulated before they 
can create problems unless intentionally engineered to 
cheat the inmune system.    

 



 
The individual alga cells are connected by thin strands of cytoplasm forming  

a self-assembled membrane.  

Volvox is a Chlorophyte, or green alga. It exists as a grand spherical colony. Each little alga cell  within the colony bears two 

flagella, whip-like hairs. The individual alga cells are connected to each other by thin strands of cytoplasm that enable the whole 

colony to swim in a coordinated fashion. The individual alga cells also have small red eye spots.  

 
A close-up of individuals cells within the colony,  

2 flagella and red eyespot are visible.  

The ultimate best-seller 

       Green algae  code has been edited for 1 bilion years without much changes.      

Estimated number of copies  >1032         











Nanotecnology in biology and medicine: 

 biosensors, diagnostic kits, molecular image ,  genomic 

tools, micro-arrays , functionalized nanoparticles, drug 

carriers , nano-machines or robots….. 

Miosine walk  

Kinesine transporting a load along a cell microtubule  







SAFETY OF 

NANOMATERIALS  

IN COSMETIC PRODUCTS 







 

 

Nano-electronics and Nano-photonics 

 

 







Moore law  for current  hard disk technology 



Applications of nanostructured III-V Semiconductors (Qwells, Qdots…) 

(GaAs, InP, InAs, GaP, GaN, GaSb,AlGaAs, AlInAs .... GaInAsP.....GaInN, 
AlInN ) 



 LEDs      (aprox.  10.000 milion diodes LEDs/ year)      

                                    -  Traffic lights 

                                    -  White illumination, computer, TV , screens 

                                     - Automobil headlights  

LASER  diodes  ( aprox. 1000 milion Lasers /year): 

                                     - Fiber optics communications  

                                     - Reading and writing heads for CDs and DVDs 

                                     - Laser printers 

                                     - Optical sensors, bio-sensors  

                                     - Metrology 

                                     - Surgery, dentistry,  

                                     - Micromachining, welding 

                                     - 3D TV 



Micrograph of GaAs (10 mW) laser diode chip 

compared to a needle eye 

 



Large scale production 

 of nano-electronic and nano-

optoelectronic devices and integrated 

circuits 



 

INTERNET 

 

 Quantum wells and Quantum dots lasers and integrated nanoelectronic and 

nanophotonic circuits are enabling technologies for fiber optics communications 

and, therefore, for  INTERNET   

 

                          -   Intercontinental Information transmission worlwide 

 

                                         at 10 Gbit/s per channel (>100 channels/fiber) 

 

                                         at 2/3 of light velocity 

 

                             - About  2000 milion users interconnected in real time,               

accessing data banks of nearly unlimited capacity and aided by artificial 

intelligent search engines. 

 

                                 -     Implications? 

 

             A global artificial intelligence system, incorporating as neurons not only 

scientist but nearly all people, has been born and is already there 

 

                                  -    What kind of ethical codes apply? 

 

 
Man made nanoelectronics, nanophotonic devices (nanosensors.nanomemories, information processing and computing systems, 

with enormous power and complexity due to digital nano-electronics and in the future, quantum computing . 

 

Advanced memories (Terabytes at table top (1012)  Petabytes (1015 ) are available with speeds 10 million times faster than human 

reaction times  

 

                

                         

                                     

 



Highly efficient  concentration GaAs solar panels   ISFOC Puertollano 2009 





Self-assembling of nanoelectrodes of cobalt oxide by genetically 

modified virus (tobacco leaf virus) 



 Code of Good Scientific  Practice 

CSIC ETHICS COMMITTEE 

PRESIDENT 

D. PEDRO PUIGDOMENECH ROSELL PROFESOR DE INVESTIGACION CSIC 

 







Concluding remarks 

Nanocodes are necessary and must be updated regularly in view 

of the rapid evolution of the particular field and the apparison of 

unexpected applications, new products and new social and safety 

implications 

 

Due to the wide interdisciplinary character of nanosciences, 

covering various research areas, fundamental research carried out 

at institutions as CSIC and Universities can still  be controlled by 

more general Codes of Good Research Practices    

 

An open discussion and analysis of the deep social implications of 

new technologies must be promoted within the scientific comunity 

and widely transmitted to the public. 

 

 

  


