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Nanotechnology: the revolutionary technology 
seen from the U.S. and European perspective. 

 

LUCA ESCOFFIER* 

Introduction 

In nowadays knowledge-based society we are facing stunning developments in the 
technology sector and what this article will try to focus on is the burgeoning field of 
nanotechnology1 and nanofabrication. The former, actually, is known from the birth of 
the “new” chemistry2 whereas the latter is concerned with the manufacturing of 
nanomaterials and involves a kind of research whose roots go back to the early 1980s 
and which is putting under the spotlight many new strikingly impressive discoveries 
and inventions3 thanks to our finest researchers’ endeavours.  

As we all know, though, technology cannot go further without proper investments, 
both form the public and private sector. In this paper, thus, we will see what are the 
nanotechnology-related governmental investment plans and especially those made by 
the US and Europe to foster this futuristic field of technology and what are the 
concerns which surround its usage and further development. 

Nanotechnology is leading us to a new era made of tiny devices and “miraculous” 
compounds which will definitely change our lives. These inventions surely deserve IP 
protection but their very nature is raising many concerns among IP professionals since 
patent law has to be somehow interpreted in a new way due to their nature: the 
importance of patenting and its developments in this sector made by the USPTO and 
the EPO is what this article will try to investigate.    

 

                                                 
*Luca Escoffier is an M.Phil. student at Queen Mary Intellectual Property Research Institute, 
London, and works as IP advisor and in-house counsel for the Consortium of Molecular 
Biomedicine in Triest, Italy. He may be reached at lucaescoffier@hotmail.com. He wishes to 
thank her colleague Ms. Lisa Vaccari, nano-scientist, for her valuable suggestions and 
comments on this paper. 
1 Oftentimes nanotechnology is associated to the term nanoscience, which is used to describe 
the interdisciplinary field of science devoted to the study of nanoscale phenomena when 
applying nanotechnology. 
2 In the 20th century, chemistry, after the discovery of the atomic structure and radioactivity, 
has been re-defined as the science of matter that deals with the composition, structure, and 
properties of substances and with their transformations. For a more detailed explanation, see 
http://en.wikipedia.org/wiki/History_of_chemistry. (Last accessed, March 2006). 
3 Let’s just think of the recent developments relating to the targeted delivery of drugs using 
nanotechnology. 
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1. What are nanotechnology and nanofabrication? 

Omnis definitio periculosa. This old Latin saying is still used to remember us that any 
definition attributed to a given thing or abstract concept can be dangerous as cannot 
properly reflect all the possible manifestations related to it and this especially happens 
when a technology issue is at stake. After having warned the reader, it is now possible 
to scrutinize all the definitions attached to the terms at issue with the hope not to 
create too much confusion. For the layperson nanotechnology is “the art of manipulating 
materials on an atomic or molecular scale especially to build microscopic devices”4. For some 
scientists the technology used at the nanoscale level is that related to any research 
where the size concerned is less than a micron (1,000 nanometers) while others reserve 
the usage of this term just for research concerning sizes between 1 and 100 
nanometers (a nanometer is a billionth of a meter)5. The National Science 
Foundation6, in the U.S., provides a broader definition7 by stating that nanotechnology 
is the “research and technology development at the atomic, molecular or macromolecular levels, in the 
length scale of approximately 1-100 nanometer range, to provide a fundamental understanding of 
phenomena and materials at the nanoscale and to create and use structures, devices and systems that 
have novel properties and functions because of their small and/or intermediate size”. Definitions 
aside, describing the confine of nanotechnology will be useful to better understand 
how this technology works. The vision of a “nano” world dates back to a lecture8 
delivered in 1959 by the Caltech physicist Richard Feynman, who hypothesized that 
atoms and molecules could be manipulated like building blocks9. The term “building 
block” has been used to describe nanomaterials that could be manipulated for a variety 

                                                 
4 Definition provided by the Merriam Webster Dictionary at www.m-w.com. (Last accessed, 
February 2006). 
5 Just to make things a bit clearer and understandable, the width of a human hair is roughly 
50.000 nm, whereas a red blood cell is about 7.000 nm and the width of a DNA is about 2.5 
nm. 
6 The National Science Foundation (NSF) is an independent federal agency created by the 
Congress in 1950 “to promote the progress of science…”. With an annual budget of about $ 
5.5 billion is the funding source for approximately 20 % of all federally supported basic 
research carried out by America’s colleges and universities. For further information, see 
http://www.nsf.gov (last accessed, February 2006).  
7 See the presentation of M.C. Roco at http://www.nsf.gov/eng/nano/NNI_04-
0920_overview_Roco@NTinSociety_web.pdf (last accessed, March 2006). 
8 The title of the talk was “There’s plenty of room at the bottom”. In the lecture delivered by 
Feynman, he started his speech by asking provokingly: “why cannot we write the entire 24 volumes of 
the Encyclopaedia Britannica on the head of a pin?” and, after having explained how to raise letters of 
metal of 1/25,000 of their ordinary size, he also provided for an intriguing solution to read 
them: “we would press the metal into a plastic material and make a mold of it, then peel the plastic off very 
carefully, evaporate silica into the plastic to get a very thin film, then shadow it by evaporating gold at an angle 
against the silica so that all the little letters will appear clearly, dissolve the plastic away from the silica film, 
and then look through it with an electron microscope!”. See the entire speech at 
http://www.zyvex.com/nanotech/feynman.html (last accessed, March 2006). 
9 Thirty years later, in 1989, Feynman’s prophecy became reality when Gerd Binning and 
Henrich Rocher, IBM scientists, formed the letters IBM by manipulating 35 xenon atoms 
using the tip of the Scanning Tunneling Microscope (STM) that they invented in 1981 and that 
allowed them to become Nobel Laureates for Physics in 1986. 
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of different applications. Structures made of basic units of matter, atoms or molecules 
and their compounds, fall under the heading of nanomaterials. 

At this stage, thus, comes into play the concept of nanofabrication, which is the art of 
manipulating and building products, structures and processes with atomic precision 
and which therefore could be described as one of the applications of nanotechnology. 
The fabrication of nanostructured materials is made by following two different 
approaches: top-down and bottom-up. The first consists of carving nanometric 
structures out of bulk materials through a method that involves lithographic10 
patterning techniques. Lithography is the nanofabrication step that allows the transfer 
of a pattern to a radiation-sensitive material (resist) by selective exposure to a radiation 
source, such as a beam of electrons (Electron Beam Lithography, EBL) or ions 
(Focused Ion Beam Lithography, FIB), UV light (Photolithography) or X-rays (x-ray 
lithography, XRL). Electron and ion beams can be considered as a pencil which writes 
directly on the resist (see Fig. 1), patterning 2D-nanostructures with very high 
resolution (lower than 5 nm).  

 

Fig. 1 – Lithography Fig. 2 – Photolithography 

                                                 
10 Nanolithography or lithography at the nanometer scale refers to the fabrication of nano-
structures, that is, patterns with at least one lateral dimension between the size of an individual 
atom and approximately 100 nm. The most common technique to carry out nanolithography 
is the so called optical lithography or photolithography, capable of producing sub-100-nm 
patterns with the use of very short wavelengths (EUV-Extreme Ultraviolet Lithography). Most 
experts, though, feel that traditional optical lithography techniques will not be cost effective 
below 30 nm. For further details, see http://en.wikipedia.org/wiki/Nanolithography (last 
accessed, March 2006). 
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Photolithography and XRL are faster techniques as the pattern is transferred to the 
photosensitive resist exposed to the radiation through a mask (See Fig.2) but is not 
such an effective tool for making structures with features below 100 nm.  

Other lithography techniques are the so called soft-lithography11 and dip pen lithography12. 
The former includes several techniques for fabricating or replicating nanometric 
structures using stamps or molds of “soft” elastomeric materials. The latter is a direct-
writing technique where the tip of an Atomic Force Microscope (AFM) is used to 
deliver molecules to a surface via a solvent meniscus that naturally occurs in an 
atmospheric environment. The AFM belongs to the family of Scanning Probe 
Microscopes (SPM) as the Scanning Tunnel Microscope (STM) and, the last born, the 
Scanning Near-Field Optical Microscope (SNOM). SPMs first allowed not only the 
investigation of material surface properties (morphology, electrical behaviour and so 
on) at atomic level, but also the manipulation of single atoms or molecules on a 
surface, opening the door to nanofabrication via bottom-up approach. The 
nanomanipulation with probes, also called “positional assembly”, is a very powerful 
method to organize nanometric building blocks in the desired planar shape but is not 
yet useful for commercial production since is time consuming whereas 
photolithography could carry out a larger number of operations with each step. The 
other bottom-up technique is the so called “self-assembly”13 whereby disordered 
atoms, molecules or nanoparticles, due to their intrinsic characteristics, organize 
themselves spontaneously into desired structures.  

Another characteristic of nanomaterials is the number of dimensions in which they 
can extend themselves. Those confined in all three dimensions have electrons 
incapable of moving (such as quantum dots) whereas the 1-D and 2-D nanomaterials 
can have a flow of electrons which moves along one or two dimensions, respectively. 
Another summa divisio concerning nanomaterials concerns the presence of carbon 
atoms. Inorganic nanostructured materials are those in which carbon is not present or 
not combined with other elements14, whereas organic ones are compounds which 
contain carbon atoms15.  

                                                 
11 In this category fall the following techniques: micro contact printing (µCP), replica molding 
(REM), microtransfer molding (µTM), micromolding in capillaries (MIMIC) and solvent-
assisted micromolding (SAMIMI). For further details see Younan Xia et al., “Soft Lithography” 
in Ann. Rev. Mater. Sci. 1998, 28, 153-184 and YOUNAN XIA et al. “Soft Lithography” In 
Angew. Chem. Int. Ed. Engl., 1998, 37, 551-575. 
12 For further details see GINGER DAVID S. et al., “The Evolution of dip pen nanolithography” in 
Angew. Chem. Int. Ed., 2004, 43, 30-45. 
13 A technique relatively inexpensive, if compared to the other methods, which doesn’t offer, 
though, the precision of top-down approaches. 
14 Examples of inorganic nanomaterials are fullerenes, carbon nanotubes, nanowires, quantum 
dots and other nanoparticles. 
15 Examples of organic nanomaterials are DNA, proteins, viruses and so on. 
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Some specialists16 in the field of nanotechnology have envisioned that this technology 
could be divided into three categories: “simple nanotechnology”, “small 
nanotechnology” and “large nanotechnology”. The first type is the one concerned 
with products manufactured through mass production implying a production and 
combination of nanomaterials randomly17. “Small nanotechnology”, by contrast, 
involves the use of nanostructured materials to build new materials, devices and 
systems by precisely manipulating atoms and molecules. The products made by using 
this approach can concern different fields of industry and use the different physical, 
chemical, optical and electrical properties featured by nanomaterials. Eventually, “large 
nanotechnology” refers to the concept of mechanosynthesis, that is, to the possibility 
of having positional control over the site of chemical reactions. This process should be 
carried out by using a toll called assembler18 whereby desired interactions among 
atoms are made according to the will of the scientist. 

Since we are talking about using a technology in the world of DNA, viruses and alike, 
the question as to whether nanotechnology is somehow related to biotechnology could 
rise spontaneously. Biotechnology is the technology based on biology, especially when 
used in agriculture, food science, and medicine, where, by biology, we refer to the 
science of life and of living organisms. Biotechnology could certainly concern the 
nanoscale and in this case is called nanobiotechnology. We deal with this field of 
technology when “applying the tools and processes of molecular nanotechnology to build devices for 
studying biosystems in order to learn from biology how to create better nanoscale devices and useful 
micro devices that mimic living biological systems” 19. In essence, nanotechnology certainly 
encompasses nanobiotechnology but covers many other areas not related to that. 

 

2. Nanotechnology R&D in the U.S. 

Scientists, private entities and governments firmly believe in the new era of 
nanotechnology and the investments related to it are growing faster and faster. The 
trust and desire to foster this technology probably both relate to the sake of progress 
and to the IP protection which can be attached to, since the commercialization of new 
patented methods and products which can positively and dramatically affect our lives, 
could guarantee a valuable reward against the efforts and huge investments made. 

                                                 
16 See MILLER, J.C. et al., “The handbook of nanotechnology. Business, policy and intellectual property 
law”, John Wiley & Sons, Inc., Hoboken, 2005, 22-31. 
17 Some coatings and films fall under this category. 
18 The molecular assembler is a molecular machine capable of assembling other molecules 
given instructions, energy, and a supply of smaller building block molecules to work from. 
Molecular assemblers can occur naturally or could be theoretically manmade, but the latter has 
not been constructed yet (some scientists, actually, even theorize the impossibility to build a 
synthetic assembler). For further details on this topic, see 
http://en.wikipedia.org/wiki/Mechanosynthesis (last accessed, March 2006). 
19 For further details see the definition provided at http://www.nanotech-
now.com/nanotechnology-glossary-M-O.htm (last accessed, March 2006). 
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In January 2000, President Clinton, during a speech at Caltech, announced the 
National Nanotechnology Initiative (NNI)20. In his FY2001 budget, the funding for 
the NNI doubled, rising to $ 495 million from FY2000 $270 million. The increased 
funding, according to Clinton’s view, was aimed at pursuing pervasive benefits for the 
economy and the society at large21. The Bush administration encouraged the NNI as 
well and fuelled the allocation of a huge amount of capital22 (see Fig. 3) to enhance 
R&D in the nanotechnology sector by favouring, above all, joint programs carried out 
by various governmental agencies.  In 2006, for the first time since NNI’s inception, 
the funding has been classified by Program Component Area23 (see Fig. 4). 

U.S. Presidents and their trust in the future of nanotechnology R&D have been 
favoured also by the Congress which passed, in late 2003, the 21st Century 
Nanotechnology Research and Development Act24. The Act allocated about $ 3.7 
billion25 to five agencies26 from 2005-200827 and established the National 
Nanotechnology Program whose main objectives are, in essence, invest in Federal 
R&D programs in nanotechnology and provide for an interagency coordination 
thereof. The management of the Program is conferred to the National Science and 
Technology Council. 

 
                                                 
20 The National Nanotechnology Initiative is a multi-agency U.S. Government program aimed 
at accelerating the discovery, development and deployment of nanoscale science, engineering 
and technology. 
21 See KALIL THOMAS A., “Next steps for the National Nanotechnology Initiative”, 
Nanotechnology law and business, Vol. 1.1, 2004. 
22 The President’s 2007 budget provides over $ 1,2 billion for the NNI, bringing the total 
investment since its inception to over $ 6,5 billion. For further details, see 
http://www.whitehouse.gov/omb/budget/fy2007/pdf/spec.pdf. (last accessed, March 2006). 
23 The major agencies investing in nanotechnology R&D have investments in at least six or 
seven Program Component Areas. The main goals of the NNI, in pursuing these objectives, 
are: “1) maintain a world-class research and development program aimed at realizing the full potential of 
nanotechnology; 2) facilitate transfer of new technologies into products foe economic growth, jobs and other public 
benefit; 3) develop educational resources, a skilled workforce, and the supporting infrastructure and tools to 
advance nanotechnology; 4) support responsible development of nanotechnology”. For further details on 
2006 NNI’s programs, see the National Nanotechnology Initiative Supplement to the President’s 2006 
budget at http://www.nano.gov/NNI_06Budget.pdf. (Last accessed, March 2006). 
24 The Act also provides for a definition of nanotechnology by describing it as “the science and 
technology that will enable one to understand measure, manipulate, and manufacture at the atomic, molecular 
and supramolecular levels, aimed at creating materials, devices, and systems with fundamentally new molecular 
organization, properties and functions”. See § 10 (2) Definitions of the 21st Nanotechnology 
Research and Development Act, December 3, 2003. 
25 Note that this figure does not include the expenditure related to defence nor other areas that 
account for around one third of the Federal budget for nanotechnology. See COM (2004) 338, 
7. 
26 The five agencies concerned are: the National Science Foundation, the Department of 
Energy, the National Aeronautics and Space Administration, the National Institute of 
Standard and Technology and the Environmental Protection Agency. 
27 For a detailed explanation of the Act, see HONDA MIKE, “Nanotechnology legislation in the 
108th Congress”, Nanotechnology law and business, Vol. 1.1, 2004. 
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The approach to nanotechnology in the last few years, as it has mentioned so far, has 
not been just theoretical. In fact, several companies have been set up pursuing the 
commercialization of nano-related products, systems and devices28. Additionally, many 

                                                 
28 Some examples of U.S. nanotechnology-related companies are: 1) Nanogen, which provides 
researchers, healthcare professionals and patients with its advanced diagnostics improved 
methods and tests to investigate, predict, diagnose and threat disease utilising its portfolio of 
markers and technologies (http://www.nanogen.com/aboutus, last accessed, February 2006); 
2) Nanometrics, which offers an extensive array of proprietary technologies in optics, software 
and systems integration designed to meet the process control requirements of today’s 
advanced semiconductor technologies (http://www.nanomethrics.com/products.html, last 
accessed, February 2006); 3) Nanophase technologies, which is an innovator in the industry of 
nanocrystalline materials and manufacturer with an integrated family of nanomaterials 
technologies (http://www.nanophase.com, last accessed, February 2006).   
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spin-off ventures have been created from universities29 and corporations as well. 
Besides, the growing interest in this sector is also reflected by the initiative of Merryl 
Lynch which, in 2004, created30 an ad hoc index for the nanotech industry called 
“Merrill Lynch Nanotech Index” which provided a diversified representation of 
nanotechnology stocks and ADRs traded in the U.S.. The index was an equally-
weighted index comprising more than 20 nanotechnology stocks. The criterion 
followed to include companies in the index was to consider those indicating in public 
documents that nanotechnology initiatives constitute a significant component of their 
future business strategies.  

Another emerging issue of technologies applied at the nanoscale, then, is that 
concerning their regulation. In fact, as already mentioned, elements at the nanoscale 
might display different properties which could adversely affect human health, for 
example: hence, for this reason in the U.S. the Food and Drug Administration 
regulates a wide range of products, ranging from dugs, food, cosmetics and devices 
that can utilise nanotechnology or contain nanomaterials31. Moreover, the said Agency, 
to facilitate the regulation of nanotechnology products, has established a Nano 
Technology Interest Group, which involves the participation of representatives of all 
its Centers. But the FDA is not the only federal agency dealing with nanotechnology: 
the Environmental Protection Agency, for instance, has recently issued an external 
review draft called “Nanotechnologies White Paper”32 which “describes the issues that the 
Agency must address to ensure that society benefits from advances in environmental protection that 
nanotechnology offer and to understand any potential risks for environmental exposure to 
nanomaterials”33.  

 

                                                 
29 An example of successful university spin-off ventures, for example, are the two companies 
created by Professor Mirkin (Northwestern University): Nanoink Inc. (http://www.nanoink-
inc.com) and Nanosphere Inc. (http://www.nanosphere-inc.com). 
30 See Nanotechnology Updating the Merrill Lynch Nanotechnology Index, 16 April 2004, at 
http://www.ml.com/media/14504.pdf (last accessed, February 2006). 
31 The FDA offers another definition of nanotechnology and regulates products which 
involve: “1) the existence of materials or products at the atomic, molecular or macromolecular levels, where at 
least one dimension that affects the functional behaviour of the drug device product is in the length scale range of 
approximately 1-100 nanometers; 2) the creation and use of structures, devices and systems that have novel 
properties and functions because of their small size; 3) and the ability to control or manipulate the product on 
the atomic scale”. See more information on how products involving nanotechnology are 
regulated by the FDA at http://www.fda.gov/nanotechnology (last accessed, March 2006). 
32 The mentioned draft is available at www.epa.gov/osa/pdfs/EPA_nanotechnology_ 
white_paper_external_review_draft_12-02-2005.pdf (last accessed, March 2006). 
33 Id., vii. 
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3. Nanotechnology R&D in Europe 

Notwithstanding Europe generally recognized the importance of nanotechnology at its 
early stage, the European Union thought the time to propose some specific actions in 
this regard was come and in May 2004 the Commission passed the 
communication34“Towards a European Strategy for Nanotechnology”35 in which nanosciences 
and nanotechnologies have been thoroughly examined and various sectors of industry 
have been considered to be potentially and positively affected by the advent of this 
new technology. In the Commission’s view there was no winner or looser when 
comparing the efforts of Europe, Japan and the USA towards nanotechnology R&D. 
In fact, over 1997-1999 the EU had 32 % of worldwide nanotech-related publications 
compared to 24 % of the USA and 12 % of Japan36. The difference, though, lied in the 
ability to capitalize this knowledge: an analysis of patents, in fact, revealed that the EU 
had a worldwide share of 36 % compared to 42 % for the USA.37 One crucial issue 
addressed by the Commision, then, was that the landscape of European R&D 
nanotechnology could become fragmented with different programs and funding 
sources38, since the EU didn’t have a coordinated R&D program in nanotechnology. 

EU Framework Programmes, actually, established transnational collaboration among 
EU Member States supporting numerous research projects dealing with 
nanotechnology but only in the 6th Framework Program this technology has been 
deemed as one major priority39. In fact, only with the FP6 R&D activities have been 
concentrated under one thematic area allowing the Commission to tackle the problem 
of fragmentation and duplication of research by introducing two new instruments, that 
is, the integrated projects (IP) and the networks of excellence (NE). As from the first 
calls from proposals, more than 20 IPs and NEs for R&D in nanoscience and 
nanotechnology have been negotiated40.  

The Commission also emphasized the importance of attracting scientists and other 
skilled personnel in the nanotechnology sector and stated that universities could play a 
key role in accomplishing this difficult task.  
                                                 
34 The need to establish an integrated approach to R&D in nanoscience and nanotechnology 
before the said communication of the Commission have been already taken into account 
during the euronanoforum2003 meeting that was organized by the DG Research in December 
2003. For further information see http://www.euronanoforum2003.org (last accessed, March 
2006). 
35 The areas concerned are those referring to: medical applications, information technologies, 
energy production and storage, materials science, manufacturing, instrumentation, food, water 
and environmental and security. See COM (2004) 338, 4-6. 
36 See the Third European Report on Science & Technology Indicators, European 
Commission (2003) at http//:www.cordis.lu/indicators/third_report.htm (last accessed, 
March 2006). 
37 See COM (2004) 338, 8. 
38 The FP6 provided € 350 million in 2003 accounting for around one third of the overall 
European expenditure in nanotechnology. Id., 8. 
39 For further information on the European Framework Programs, see 
http://fp6.cordis.lu/fp6/home.cfm (last accessed, March 2006).  
40 See COM (2004) 338, 11. 
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After the mentioned communication, a later communication41 followed in 2005 
introducing an action plan for Europe 2005-2009 which provides for a series of 
actions for the immediate implementation of a strategy for nanoscience and 
nanotechnology. The Commission asked the European Parliament and the Council to 
endorse the action plan inviting the Member States to contribute to its 
implementation42. The plan provides, among other things, that R&D in 
nanotechnology will be strongly fuelled by FP7 funding, which will double the FP6 
one. The Commission also called upon the Member States to increase public 
investments in R&D in this sector, to enforce effective coordination of such programs 
both at national and regional levels trying to avoid the fragmentation of research and 
to raise awareness among the different stakeholders supporting their participation to 
EU projects. Moreover, the Commission also called upon the Member States to 
launch the construction of new interdisciplinary infrastructure or poles of excellence 
focussing on future needs for being competitive.  

To overcome the weakness related to the capitalisation of R&D in nanotechnology, 
then, the Commission proposed to foster its industrial exploitation linking different 
stakeholders to exchange their best practices, to promote the development of 
traditional industries as well as the creation of knowledge-based start ups43 and favour 
a nanotechnology patent monitoring system along with the harmonisation of the 
processing of nanotech patent applications among different patent offices. In this 
regard, the Commission also called upon the Member States to reach as soon as 
possible an agreement for the adoption of the community patent.  

Eventually, the communication also provided that the Commission will monitor and 
oversee the implementation of the action plan to ensure its maximum effectiveness 
performing a range of activities to foster a profitable and useful exploitation and 
application of nanotechnology in the EU44.  

In the action plan there is also room for provisions and suggestions related to public 
health, safety, environmental and consumer protection. The Commission, in fact, 
underlined the concerns about the potential impact of nanomaterials on human health 
and the environment.  In this regard, the Commission stated it would, among other 
things, support a wide range of studies to evaluate the consequences of exposure, both 
of human beings and the environment, to nanomaterials45. 

 

                                                 
41“Nanosciences and nanotechnologies: an action plan for Europe 2005-2009”, COM(2005) 243. 
42 Id, 3. 
43 The Commission also proposed to support the creation of a digital nanotechnology library 
to draw data from a wide range of sources and to analyse the diverse landscape of 
nanotechnology in Europe.Id, 7.  
44 Id., 12. 
45 Id., 10. 
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4. Nanotechnology and patenting in the U.S. 

Patenting in the nanotechnology field dates back to the 1980s with the discovery and 
development of the scanning tunnelling microscope (“STM”) and later the atomic 
force microscope (“ATM”)46 which was patented in 1988 by Bennig and IBM47. 
Quantum dots and dendrimers, as we have already mentioned above, are examples of 
nanostructured materials and they have been first patented in the mid-1980s48.  

 a. Prior art in the nanotechnology sector 

Patenting and searching for prior art in the nano world can be a thorny issue since 
nanotechnology is an interdisciplinary sector to which many diverse disciplines 
converge. In addition to that, one of the major difficulty for all those involved in such 
activities is the fact that nanotechnology-related inventions do not necessarily contain 
the term “nano”49 in their title, abstract or description50. In late 2004, to tackle this 
problem, the USPTO created a new classification to help examiners and other 
professionals search and examine nanotechnology patents with the adoption of a new 
cross-reference digest designated class 977/dig.1, entitled Nanotechnology. This new 
digest is the first step of a classification project and facilitates the searching of prior art 
related to nanotechnology functioning as a collection of issued US patents and 
published patent applications51. The new class 977 contains documents whose 
disclosures are: “related to research technology development at the atomic molecular or 
macromolecular levels in the length scale of approximately 1-100 nanometer range in at least one 
dimension and that provide a fundamental understanding of phenomena and materials at the 
nanoscale and to create and use structures devices and systems that have novel properties and functions 
because of their small and/or intermediate size”52.  

 

                                                 
46 For a thorough analysis of publications and patent applications between the US and Europe 
see HEINZE THOMAS, “Nanoscience and nanotechnology in Europe: analysis of publications and 
patent applications including comparisons with the United States”, Nanotechnology law and business, 
Vol. 1.4, 2004. 
47 Many US patents referring to the AFM have been issued so far, in 2003 over 500. For a 
detailed analysis on US nanotech patents see KOPPIKAR VIVEK et al., “Current trends in 
nanotech patents: a view from inside the patent office”, Nanotechnology law and business, Vol. 1.4, 
2004.  
48 Id, 2-3. 
49 Examples of patents using the term “nano” in their titles are: US Pat. No. 6,974,618 
“Multicoloured polymer nanocomposites for optical memory storage and security data encryption” and US Pat. 
No. 6,970,239 “Metal coated nanocrystalline silicon as an active surface enhanced Raman spectroscopy 
substrate”. 
50 For example, all the inventions and the related patents concerning the Atomic Force 
Microscope are deemed to fall under the nanotechnology category. 
51 For further details see the “New cross-reference digest for nanotechnology” at 
http://www.uspto.gov/web/patents/biochempharm/crossref.htm (last accessed, March 
2006). 
52 Id. 
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 b. Major patentability requirements and nanotechnology: novelty 

Another issue to deal with for every applicant seeking to patent an invention at the 
nanoscale, then, is that concerning the existence of the necessary requirements for 
patenting. In fact, a patent application of a nanoscale form of a material that already 
exists, for example, could face a rejection under 35 U.S.C. § 102, which bars the 
patenting of inventions anticipated by prior art53, but if there is one difference in the 
properties between the two elements there is no anticipation.  

Under the doctrine of inherency then, if a compound, for instance, displays properties 
and features at the nanoscale which are inherent to those of the prior known 
compound as a necessary and common result, it might well happen that the former 
could be anticipated by the latter and, consequently, could not be eligible for patent 
protection. 

c. Major patentability requirements and nanotechnology: non-
obviousness 

Moreover, applicants in the nanotechnology field could face a rejection under 35 
U.S.C. § 103, which bars the patenting of obvious inventions54, when the prior art 
would have suggested that an expert in the art could have carried out that process with 
a reasonable likelihood of success55 regardless of the difference in size. However, the 
answer to the question whether an invention is patentable at the nanoscale, if already 
exists at the microscale, depends on whether the prior art does not enable one skilled 
in the art to make a nanoscale version of an existing device or material, in this case in 
fact, the resulting downscaled version of the same device or material might well be 
non-obvious compared to the “larger” one, even if there is no difference other than 
size56.  

 

5. Nanotechnology and Patenting in Europe 

Europe and, more specifically, the European Patent Office (EPO), didn’t wait too 
much to overcome the problem of retrieving and searching for nanotechnology-
related prior art. A problem addressed also during the EPO patent information 
conference 200557 in which the vice president DG 4, Curt Edfjäll, stated that “is very 
difficult to search for inventions based on nanotechnology since key-words searching is rather ineffective 

                                                 
53 See 35 U.S.C. § 102 Conditions for patentability; novelty and loss of right to patent. 
54 See 35 U.S.C. § 103 Conditions for patentability; non-obvious subject matter. 
55 This criterion has been followed In re Dow Chemical Co., 837 F.2D 469, 473 (Fed. Cir. 
1988). 
56 See In re Hoeksema, 399 F.2d 269, 158 USPQ 596 (CCPA 1968). 
57 The EPO patent information conference 2005 and Patinnova 2005 took place in Budapest, 
8-10 November 2005. 
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and until recently there was no way of using any of the existing classification systems to retrieve 
nanotechnology information”58.  

a. Prior art in the nanotechnology sector 

The European Patent Office faced the same problem of the USPTO in dealing with the 
retrieval of nanotechnology-related inventions due to their interdisciplinarity. For this 
reason the EPO created a new tag for nanotech patents, called Y01N. The introduction 
of this new cross-reference allows those seeking information in this field to carry out an 
interdisciplinary search59. The Y01N tag concerns “all entities with a controlled geometrical size 
of at least one functional component below 100 nanometers (nm) in one or more dimensions susceptible 
to make physical, chemical or biological effects available which are intrinsic to that size”60. 

b. Major patentability requirements: novelty 

At present there has been no change to the guidelines for examination before the EPO 
for these kind of inventions, but there are some principles which are pretty settled 
when dealing with nanotech-related entities. Novelty, for example, has been 
recognised in a material which was already known in literature but which featured a 
new technical effect due to its nanosize61. 

c. Major patentability requirements: inventive step 

As to the inventive step, doubts as to who is a “person skilled in the art” or whether 
the mere downscaling of a material to nanosize meets the mentioned requirement 
might be common when dealing with nanotechnology. When the invention 
overlapped different technical fields, the concept of “skilled in the art” has been 
attached to a whole team of experts rather than just to one person.   As to 
downscaling, then, the inventive step has been found, for example, when “the skilled 
person had no obvious reason to foresee that the prior teaching could still be successfully extrapolated to 
structures smaller by at least two orders of magnitudes, if not with the benefit of hindsight” 62.   

 

                                                 
58 See the full text of Curt Edfjäll’s speech at http://www.european-patent-
office.org/epidos/conf/epic2005/_pdf/pres/ce051110_closing_speech.pdf. 
59 This tool also allows EPO officials to map nanotech developments. 
60 For further details as to Y01N tag and nanotechnology interdisciplinary searching, see the 
presentation of Manfred Scheu, Head of Nanotechnology Working Group (EPO), at 
http://www.europeanpatentoffice.org/epidos/conf/epic2005/workshops/pdf/workshop_c_
extra_presentation.pdf. 
61 See the decisions of the EPO T 0915/00 and T 0006/02 where this principle has been followed. 
62 See the EPO decision T 0915/00 concerning nanocrystalline metals. 
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6. Conclusions 

Nanotechnology is the cutting edge technology nowadays and its applications are 
growing faster and faster attracting huge investments to their further development. 
Governments and private entities are now aware of the unveiled great potential 
attached to the use of materials and devices at the nanoscale, but many issues still need 
to be further examined. One of them, as mentioned before, concerns the effects 
related to the exposure to nanomaterials both for human beings and the environment. 
The interdisciplinarity of this fascinating technology also raises many challenges for 
the IP professional who has to cope with the complexity of a new field which deals 
with many topics ranging from regulatory issues to new valuation techniques and 
tailored interpretation of existing patent laws. The future is now, but we still 
questioning whether we are ready for it and the answer to that is still to come.  

 

 

  


