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Abstract”

First, this article tries to offer to the reader the necessary basic information to understand
what nanotechnology is, and what its most common present and future applications are. Some
interesting figures as to nanotechnology patenting will also be provided with a reasoned
commentary.

Second, an insightful comparison between the United States Patent and Trademark Office
(PTO), and the European Patent Office (EPO) as to the prosecution of nanotechnology-related
innovations is carried out to understand whether there are differences as to their patentability

before the two offices

* Luca Escoffier is a Ph.D. candidate at Queen Mary Intellectual Property Research Institute, London, and he is now
working at the University of Washington School of Law as a Visiting Lecturer. Mr. Escoffier’s contribution to
nanotechnology law is also carried out through his active participation as a fellow of the Stanford-Vienna
Transatlantic Technology Law Forum (“TTLF”). He may be reached at lucac@uw.edu.



' In this regard, specific consideration will be given to the inventiveness of nanotechnology-
inventions, that is, to one of the necessary requirements that an invention has to meet to be
patentable.

Some conclusions are then drawn to summarize the findings of the study, and due
consideration is given to the importance of the figures provided, as they can show how we are

facing a paradigm shift in the inventing activities”.

Nanotechnology: definitions and general patent statistics

I. A brief introduction to nanotechnology and its future applications

Nanotechnology is not just a simple word that we can find in, by now, thousands of
textbooks and novels’. Nanotechnology is a revolution in terms of thinking and implications that
will utterly revolutionize the way we live. If we look up this not-so-fully-understood word in the

dictionary, we discover that it is defined as:

the art of manipulating materials on an atomic or molecular scale especially to

build microscopic devices (as robots).
So, since the very beginning of our article we start with a doubt, from this very vague
definition it seems that nanotechnology is every manipulation of the matter occurring at a small
scale. To have a clearer idea though, it is necessary to look at the definition provided by the

National Nanotechnology Initiative (NNT)*. In this case the term is described as follows:

nanotechnology is the understanding and control of matter at dimensions between

approximately 1 and 100 nanometers, where unique phenomena enable novel



applications. Encompassing nanoscale science, engineering, and technology,
nanotechnology involves imaging, measuring, modeling, and manipulating matter
at this length scale. [] Unusual physical, chemical, and biological properties can

emerge in materials at the nanoscale [].

From this standpoint it is now possible to understand more deeply all the facets of this
multidisciplinary field of technology. Since in one micron there are 1,000 nanometers, it is
possible to infer that nanotechnology, lato sensu, is the technology applied within the micron
size, but stricto sensu, and for our purposes it has to be considered as defining the technology
within the 0-100 nanometers range, and this is because of the intrinsic properties displayed by
the elements at stake. Finding the exact terms to describe the topic of this article is not a
meaningless exercise at all. Indeed, when talking about the inventions conceived in this sub-
world where there is quite a space for the researcher’s imagination, there is room for patenting
even for subject matter already known to the public, and part of the prior art. In fact, this is
possible when novel solutions are found to overcome technical hurdles not resolved yet.
Definitions are also crucial for those involved in the field of nanotechnology, and patents when
retrieving and examining nanotechnology-related inventions®, which is not a trivial task, and it is
fundamental to correctly categorize and compare the claimed inventions, also for the patent
offices themselves.

As to the current and potential applications of nanotechnology-enabled devices or
nanomaterials, there are way too many examples, and that is why I decided to pick up only a
piece of news published last week®. So, for example, on 23 June 2009 QD Soleil™, a division of

Nanosys Inc., ’ announced ® that the PTO has allowed the company’s patent claims based



on the use of nanostructures for solar concentrators which magnify the sun’s rays
on a small area of highly efficient solar cells. QD Soleil uses its quantum dot technology to

efficiently capture and concentrate light’.

I1. Some interesting figures related to nanotechnology innovations

Personally, I think that providing some figures about nanotechnology patenting can be a
useful tool for the reader. Unfortunately, there are many articles in which nanotechnology
patenting is of course measured in terms of patents or applications, but the numbers are always
pretty confusing from one article to another as everyone uses a different approach, different
datasets and therefore there is no homogeneousness in this regard'®. I am pretty aware of the
inaccuracies that my research could have generated, especially for the number of applications
that are maybe counted twice due to several codes that are used in the applications'', but these

drawbacks are common to all the other similar studies, as they all use the same databases.
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Figure 1: nanotechnology patent filings - Source: Patentscope® as of June 15", 2009



This first plot I drafted represents the number of published international patent
applications filed since 1983 until June 15, 2009. It is obvious that the data of 2009 are not in
line with the exponential increase if we assume that by the end of the year we could have a
number that is twice as much the one that is now represented. In fact, ca. 1200 applications
would be less than 1419, the number recorded as of 2008. The reason in reality is not that
obscure. In fact, it is not an inflection of the technology pace but rather a change of mind, a
paradigm shift that will be more persistent in the years to come. We can add something more.
More and more companies are benefiting from the nanoscale intrinsic qualities of materials, but
they start now being a bit skeptical as to the appropriateness of using the word “nano” in their
marketing and patenting strategies. In fact, there is a palpable trend at the industry level to start
avoiding any mention as to the presence of nanoparticles in the sold compounds, especially in the
case of cosmetics, since the real effects of those products are still unknown, '> and entrepreneurs
do not want to run the risk of having in their hands products that can adversely affect their

. . 1
businesses solely for their names'”.
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Figure 2: nanotechnology patent filings - Source: Patentscope® as of June 15th, 2009

The pie chart above is pretty indicative of the major role still played by the U.S. in the
nanotechnology race. With the parameters used for my search, the datasets almost reflect more or
less the general data concerning the countries with the highest numbers of total applications. In
fact, the first three top filers are the U.S., Japan and Germany, respectively. So, there is
apparently no major difference with general patent rankings'® with the only exception of an
exchange of positions between the U.S. and Japan and the better role played by Ireland and

Israel, both known for their R&D commitment, and endeavors.
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Figure 3: overall patent filings per country of origin and technical field 2001-2005 average" -

Source: WIPO Patent Statistics as of June 18th, 2009

The other radar chart here below, which reproduces the number of applications per
applicant/assignee, is also pretty interesting as the top filers are three U.S. universities,
University of California, Rice University, and MIT. Again, this is not an irrefutable datum as I
extrapolated the number of applications, and the relevant applicants just by using the word

“nano”, so, it might well be that the actual data and rankings could be slightly different from the
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plot. Interestingly, though, from what we see, we can infer that top U.S. universities played a
key role in the nanotechnology race'. As of today, MIT has 45 available technologies since
1999'7, so, the number I extrapolated for the plot'® could be quite accurate since the analysis
carried out through Patentscope® refers to a much greater period (i.e. from 1983 to date), and the
University of California is now offering'® “only” 25 available nanotechnology inventions out of
163, so, probably this figure is the symptom of more fertile commercialization of the

innovations at stake.
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Figure 4: top applicants using the Title filter - Source: Patentscope® as of June 15th, 2009

From the chart here below (Figure 5), it is interesting to notice how the applications
retrieved during the search are spread across several subclasses, and thus confirming the

interdisciplinary nature of nanotechnology. Specifically, code A61K, comprising preparations for
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medical and related purposes?', is the field with the highest number of applications, followed by

semiconductor devices** and non-metallic elements, and compounds thereof™.
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Figure 5: number of applications assigned to each IPC code - Source: Patentscope® as of June

15th, 2009

Eventually, the last chart here below (Figure 6) shows the number of applications linked
to the B82B** subclass. The overall number of application is 880, and 575 of them contain the
word “nano” in their title. This is pretty much indicative of the confidence that the applicants
possessed at the time of the filing about this wording. A closer look at the chart reveals, though,
that the same problem affecting overall applications in nanotechnology is also concerning B82B-
related applications in recent years. In fact, even if the data refer just to first half of 2009, the
figures do not reflect the exponential increase that the number of applications has experienced so

far. The reason probably in this case is even more related to the “nano” syndrome®® as probably
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applicants fear to have an invention formally related to nanotechnology, either through the patent

classification or the title they choose for the invention when filing the application.

Number of International Applications for the
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Figure 6: number of applications for the BS2B code - Source: Patentscope® as of June 15th,

2009

Interestingly enough, the study I carried out generated similar results to the ones
represented in a recent report of the U.K. Intellectual Property Office entitled “UK innovation
nanotechnology patent landscape analysis””°. In fact, the first three subclasses I found being the
more prominent are also those with the highest number of patent applications in the mentioned
study, that is, A61K, HOIL, and CO1B. In the British study there is also a chart showing an
evident decline of the applications in the last two years that can be attributable for sure to delays
in the publication and processing, but also, as I have already mentioned, to the now widespread

understanding that “nano” can be more a hassle than a real advantage for the applicants.
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Moreover, the British study shows that 67 % of the applications is linked to commercial
organizations. This figure, though, does not compromise the findings as the top filers in my case
(cfr. Figure 4) are public institutions and universities mainly from the U.S., and Japan, which are
number one and two, respectively, in terms of patent activity linked to nanotechnology, while
Great Britain is ranked number six (cfr. Figure 2). Actually, the British report is pretty useful as
it shows that in countries where academic and governmental patenting activities are not that
common as in the U.S. and Japan, the percentages are more likely to be exactly the opposite
showing a clear higher trend of patent activity from commercial enterprises. Eventually, another
interesting document to compare is an OECD study of 2007%’. In said document even though the
overall number of nanotechnology patents slightly differs from my findings®, but Japan and the
U.S. are by far the top filers, and electronics, medicine, and nanomaterials are, once again, the

three major areas of interest for patent applicants® as diffusely shown above.

Patenting nanotechnology

. Patentability requirements

Inventions can be patented worldwide in exchange of the technical information necessary to
reproduce the subject matter of a patent. This quid pro quo between the inventor and each patent
office allows third parties to know the invention in exchange of a temporally limited monopoly
granted to the patentee. The disclosure has a twofold significance: first, it is the consideration
given towards to the legal monopoly conferred by a patent; second, it is necessary for third
parties in order to know the actual state of technology and, indirectly, avoid infringing on the

issued patent.
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There are requirements that the invention has to possess and others that the patent
application has to meet. An invention in the U.S. has to be novel, non-obvious, and useful. In
Europe the invention must be novel, realize an inventive step, and be industrially applicable. Let
us consider for our purpose those requirements as interchangeable. Talking about the disclosure
contained in the patent application then, the invention must be sufficiently disclosed in order to
enable a person skilled in the relevant art to perform the invention. Just one invention can be the
subject matter of a patent application and its boundaries are determined by the claims. This
article is concerned just with the second of the requirements that the invention has to possess, the
inventive step (before the EPO) or nonobviousness (before the PTO). I will deal with the two
definitions separately as I will first mention the case law of the PTO, the Court of Appeals for
the Federal Circuit, and the Supreme Court for the U.S., and then the one of the EPO and its

Boards of appeal for Europe.

A. Nanotechnology inventions and nonobviousness in the U.S.

In the U.S., an invention to be patentable has to be nonobvious, according to 35 U.S.C. §
103", Nonobviousness is usually ascertained according to the “teaching-suggestion-motivation”
(TSM) test to check whether there are prior teachings or suggestions that render the claimed
invention obvious to try. Said rules (also called the Graham factors) for determining
obviousness under 35 U.S.C. 103 are stated in Graham v. John Deere Co.*”. The factual inquiries

suggested by the Court to determine obviousness are:

e ascertaining the scope and content of the prior art and the level of ordinary skill in the art;

e ascertaining the differences between the claimed invention and the prior art; and

15



e considering the objective evidence of nonobviousness.

Objective evidence, also referred to as "secondary considerations," may well include
features as commercial success, long-felt and unsolved needs, failure of others, and unexpected
results. The Graham factors were reaffirmed by the Supreme Court in its determination of
obviousness in KSR International Co. v. Teleflex Inc.®> (KSR). As stated by the Supreme Court
in KSR**, the Graham factors continue to apply to the inquiry as to the determination of

obviousness but the following errors must be avoided:

e holding that “courts and patent examiners should look only to the problem the patentee was
trying to solve™;

e assuming “that a person of ordinary skill attempting to solve a problem will be led only to
those elements of prior art designed to solve the same problem™’;

e concluding “that a patent claim cannot be proved obvious merely by showing that the
combination of elements was “obvious to try”’; and

e applying rigid “preventative rules that deny factfinders recourse to common sense”".

The Supreme Court in KSR affirmed that the analysis supporting a rejection for
obviousness should be made explicit and quoting In re Kahn®, held that obviousness cannot be

sustained by mere conclusory allegations™.

Usually, nanotechnology inventions take advantage of the peculiar characteristic of the

nanoscale and differ from already known bulk materials “solely” for their different size.
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Theoretically, thus, if the “mere” difference consists of a reduced size of the known material, the
claimed invention should be obvious to try, but other considerations at this point come into play.
In fact, most of the times the nanoscale material is obtained through a series of steps that
employs processes that are indeed patentable as they overcome technical hurdles for which no
solution in the prior art was known. I came across several decisions concerning nanotechnology-
related applications that were the subject matter of appeals before the Board of Appeal and
Interferences of the PTO. One of those cases is Ex parte Kaminis et al.*' in which the appellants’

invention was directed to:

a method for forming at least one nanopore useful for forming a mold for
deposition of a material or for aligning molecule(s) in fabricating electronic

devices.

The examiner found several prior references to show unpatentability of the invention, and
essentially determined that would have been obvious for one of ordinary skills to try the claimed
invention™’.

Appellants, on the contrary, contended that the mentioned teachings did not suggest a
method for the formation of nanopores. Ultimately, the Board, though, affirmed the examiner’s
rejection as the size of the particles was suggested by the mentioned prior art references as the
author of one of them suggested the desirability of smaller particles than microspheres to obtain
nanopores. From this decision we can infer, though, that if the prior references would have not
suggested the use of smaller particles, the method for forming the nanopores could have been

deemed patentable indeed. Moreover, by combining another reference, the examiner determined
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that would have been obvious of using the etching technique that was disclosed therein.
Interestingly enough, the Board, to corroborate its decision, quoted KSR by stating that “a
combination of familiar elements according to known methods is likely to be obvious when it
does no more than yield predictable results”*.

Another interesting case to look at, at the Federal Circuit level, is In Re Kumar44, where the
controversial claims were 1 and 19*. The examiner raised two grounds of rejection for being the
invention allegedly anticipated, and unpatentable over prior art references. The major issues in
the case were calculations made sua sponte by the PTO (and not during the prosecution by the
examiner), which did not allow the applicant to rebut. The Federal Circuit then, even if
indirectly, because the reason for appealing was chiefly procedural, stated that to render a later
invention unpatentable for obviousness in a case of overlapping sizes of nanoparticles, the prior
art must enable a person of ordinary skill in the field to make and use the later invention not
being the overlapping per se a bar toward the patentability of the claimed invention™.

Eventually, one of the most recent cases that shed further light on nanotechnology
patenting is Procter and Gamble Company (P&G) v. Teva Pharmaceuticals USA, Inc. (Teva)®’.
In this case the Federal Circuit, applying KSR’s teaching, affirmed that “it remains necessary to
identify some reason that would have led a chemist to modify a known compound in a particular
manner to establish prima facie obviousness of a new claimed compound”*®. The Court then
added that the patentee, if challenged for obviousness, may rebut relying on unexpected results
by demonstrating “that the claimed invention exhibits some superior property or advantage that a
person of ordinary skill in the relevant art would have found surprising or unexpected”®. Very
peculiar to nanotechnology and nanomaterials in particular is the other consideration made by

the Court whereby to decide whether a claimed invention was obvious in light of the prior art, a
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court must determine whether, at the time of invention, a person having ordinary skill in the art
would have had a “reason to attempt to make the composition” and “a reasonable expectation of

. . 0
success in doing s0.””

The Court then relied on secondary considerations of non-obviousness
including the commercial success of the claimed invention, and its satisfaction of long-felt

need’’, and eventually held that the district court correctly found that secondary considerations

supported a finding of non-obviousness.

B. Nanotechnology inventions and the inventive step before the EPO

As to the approach followed by the EPO to determine the presence of an inventive step,
according to Article 56°% of the European Patent Convention (EPC), an invention cannot be
patented if it is obvious to a person skilled in the art. At first sight, in the wording of § 103 there
is almost no difference with the one of the EPC. In fact, they both predicate the unpatentability
of inventions that are obvious to try for a person skilled in the art. According to the EPO
practice, an invention involves an inventive step, if having regard to the current state of
technology, it solves a technical problem. To assess the inventive step, then, EPO Boards of

appeal embrace the problem-and-solution approach™ whereby the steps to follow are:

¢ identifying the closest prior art;

e assessing the technical effects of the claimed invention towards the closest prior art;

¢ defining the technical problem to be resolved by the claimed invention; and

e assessing whether for a person skilled in the art the established closest prior art would
have suggested the technical effects of the claimed invention to obtain the technical

results of the claimed invention.
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This principle is stipulated in order to avoid any ex post facto analysis as the problem, and
the relevant solution have to be present and understandable from the patent application. There
are several cases | came across that are relevant for my inquiry. As to the prior art that can be
relevant to assess the inventive step, for example, the Boards have continuously stressed that the
closest prior art has to disclose subject matter conceived for the same purpose or at least aiming
at the same results of the claimed invention and having the fundamental characteristics in
common’®. Tt is also true, though, that the Boards also considered the joint interpretation of
different documents as possible as long as the findings of the two or more documents are not
contradictory>>. Moreover, it has been held that even if the life of a document can be relevant,
there was no plausible reason to disregard it™°. As to the problem to be solved, then, it has been
repeatedly stated than obviousness is at hand when there was a reasonable expectation of
success’’ , but this cannot be confused with the understandable hope to succeed of a scientist™®
though. The assessment of non-obviouness in nanotechnology, most of the times, will result in
an appraisal consisting of combining already existing inventions and data at times, especially for
methods conceived to achieve materials at the nanoscale. In this regard the EPO case law
clarified that to ascertain the inventive step in the solution of the technical problem in a
combination invention the decisive criterion to follow is not to ascertain if the individual
elements of the combination where part of the prior art but if a skilled person would have
thought possible combine them to solve the technical problem’’. This should clearly allow the
patentability of novel and inventive methods to manufacture even known materials at the
nanoscale. Also before the EPO there are secondary indicia in the assessment of the inventive

step that can help the examiner during the patent prosecution. It has to be stressed, though, that
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those auxiliary considerations are seen as merely ancillary by the EPO case law®’. Among those
secondary considerations we can enumerate the age of the prior art documents at stake®', the

satisfaction of long-felt needs®, and the conception of surprising effects®.

Conclusions

Some conclusions as to the peculiar role played by inventions at the nanoscale are
mandatory.

First, from the data shown above, it is clear that we are observing a paradigm shift in
terms of where the patenting activity mainly takes place. In fact, the role played by public
institutions and universities is absolutely not comparable to other fields of technology where
downstream inventions (the absolute majority) are conceived by entrepreneurial entities, as the
latter are the ones spending more resources in R&D and because they are also more involved in
applied and not basic research as opposed to universities and public research organizations.

Second, it appears from the most relevant decisions at the administrative and judicial
level in the US and Europe that nanotechnology inventions might well overcome obviousness
objections, as it happens already for other inventions, as long as the applicant is able to show that
the achieved results go beyond the known prior art and tackle technical problems that were not
solved yet. Therefore, in the vast majority of cases, especially for inventions employing the
bottom-up approach®, the applicant will be able to rebut a prima facie case of obviousness, in
particular when overlapping sizes of the particles are at stake, by demonstrating that a technical

and not obvious problem has been overcome to achieve the claimed results.
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Endnotes:

1 In carrying out this research, judicial determinations have been taken into account too.

? In fact, as mentioned in several studies, nanotechnology inventions are primarily conceived, at least up to now, by
institutions carrying out basic research that is giving birth to upstream innovations.

3 There are 13,592 inventoried and on sale books on Amazon.com concerning Nanotechnology as of June 30, 2009.
At any rate, two must-have books to understand what the future of nanotechnology is likely to be are:
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- Ray Kurzweil, The Singularity is Near: When Humans Transcend Biology, Penguin Books, 2006;

- Eric K. Drexler, Engines of Creation The Coming Era of Nanotechnology, Anchor Books, New York,
1986.

* The full definition is available from the NNI website at http://www.nano.gov/html/facts/whatIsNano.html (last
visited June 30, 2009).

> The EPO, for example, adopted a new system by utilizing the “YOIN” tag to embrace nanotechnology-related
documents in EPO databases both pertaining to patent and non-patent literature. EPO examiners, for example, use
this tag to carry out prior art searches when dealing with nanotechnology-related inventions. Similarly, the PTO
created a classification system to help those interested in searching and examining nanotechnology patents through
the adoption of a new cross-reference digest, designated class 977/dig.1, entitled “Nanotechnology”.

% For a current and updated overview of the “nano” products already on the market, visit the Inventory of the Project
on Emerging Nanotechnologies at http://www.nanotechproject.org/inventories/consumer/ (last visited June 30,
2009). Moreover, for a very recent update of other several nanotechnology applications and opportunities, see the
presentations (both made at the “NC nanotechnology commercialization conference” on 25 march 2009) of Matthew
M. Nordan, The nanotechnology opportunity: comparing nanotech with life sciences and IT, available at
http://www.ncscitech.com/ncncce/Slides/Nordan.pdf and Russel J. Mumper and Michael Jay, Nano-bio tutorial,
available at http://www.ncscitech.com/ncncc/Slides/Mumper-Jay.pdf (both last visited 30 June 2009).

" To check Nanosys’s major nanotechnology applications, see http://www.nanosysinc.com/app/index.html (last
visited 30 June 2009).

¥ The original press release is retrievable from http://www.qdsoleil.com/PR-3.php (last visited 30 June 2009).

? Another interesting example of nanotechnology application is the one proposed by Solar Gard is the Ultra
Performance window film, which is made using nano-particle coating, in which millions of nanoscopic particles
work together to intercept infrared radiation from the sun. As a result, Solar Grad claims that 99 per cent of all
damaging UVA and UVB light is blocked, and up to half of all solar energy is rejected, keeping the car cooler. For
more info and applications of thin films, see http://solargard.com (last visited 30 June 2009).

""The approach I followed to plot the following charts is the following. I truncated the word “nanotechnology”, and
used the keyword “nano” in the search engine of Patentscope®, which is WIPO’s search engine containing data
concerning international applications from 1978 to date. The findings of my research are series of datasets that
reflect all the international applications bearing the word “nano” in their title both as autonomous item and as part of
a longer word.

''' At any rate, the major remarks when considering the following graphs and charts, are the following:

e  “Publication year” is the year of the PCT international publication;

e  “Country of origin” is the country of residence of the first named applicant or assignee of the PCT
international application. Where residence applicant's is not give, the address or country of filing are used
instead;

e “Applicant/Assignee” is the first named applicant of the PCT international application. Note that alternative
spelling of names is not fully corrected, so the same applicant may appear more than once with different
variations of spelling;

e The IPC subclass is the first four characters of the IPC classification of each PCT international application.
As an international application often has multiple IPC symbols, the same application may be counted under
several IPC subclasses.

2 There are several studies dealing with the opportunities and risks of nanotechnology. An interesting, and recent
one is the report published by the Investor Environmental Health Network on Eight Accounting Loopholes--Lessons
from Nanomaterials and Asbestos. A synopsis of the eight loopholes identified by this study, are the following :
“SHORTSIGHTEDNESS. Taking the short view and thereby effectively avoiding disclosure or estimation of
potential longer term liabilities.

CONCEALED SCIENCE. Concealing emerging science that forewarns of potential liabilities in the future.

THE KNOWN MINIMUM. Disclosing only the “known minimum” of potential liabilities, even though a more
realistic assessment might be so much larger that it would indicate the potential for a total wipe out of shareholder
value.

PRIVILEGING SECRECY. “Privileging” concealment, by using attorney-client privileges as a shield against
generating a public estimate of liability for investors.

INCONSISTENT ESTIMATES. Providing inconsistent liability estimates to insurers and investors, with larger
estimates of liabilities typically provided to insurers than to investors.

23


http://e-drexler.com/d/06/00/EOC/EOC_Table_of_Contents.html
http://www.nano.gov/html/facts/whatIsNano.html
http://www.nanotechproject.org/inventories/consumer/
http://www.ncscitech.com/ncncc/Slides/Nordan.pdf
http://www.ncscitech.com/ncncc/Slides/Mumper-Jay.pdf
http://www.nanosysinc.com/app/index.html
http://www.qdsoleil.com/PR-3.php
http://solargard.com/

HIDDEN ASSUMPTIONS. Using hidden assumptions to minimize estimates of liability.

MISSING BENCHMARKS. Refusing to benchmark liabilities against other companies whose published litigation

results may demonstrate realistic estimates of liability.

RISK-FREE PROXIES. Refusing to allow shareholders to place on the annual proxy ballot questions requesting

disclosure of specific risks of concern to investors.” For further details see the IEHN webpage at

http://www.ichn.org/publications.reports.cightloopholes.php (last visited, June 30, 2009). Copy of the Report can be

downloaded at http://www.ichn.org/documents/Eightl.oopholes.pdf (last visited, June 30, 2009).

" was personally involved during the MIT Enterprise Forum of the Northwest for the Global Broadcast Series:

Extreme Science and its Entrepreneurial Opportunities (occurred on 8 June 2009 in Seattle) in a conversation with

three entrepreneurs with discordant views on how the term “nano” is and should be perceived by the public. Overall,

I think that nowadays there are three approaches in this regard:

- there are companies which prefer not to disclose the employment of nanomaterials to avoid competitors be
attracted;

- there are companies that bet on the advent and success of nanotechnology and speak about “nano” even
when they actually deal with “micro”;

- eventually, there are companies that are now scared of using the term “nano” as there are some fears that
nanotechnology can be the next asbestos and therefore they consider not that appropriate to sit on a
potential bomb.

On this last topic, see the recent article of Caroline Scott-Thomas, available at http://www.foodnavigator-

usa.com/Financial-Industry/Nanotechnology-The-new-asbestos, and the report mentioned supra note 11.

' Cfr. infra Figure 3.

13 Please note that the International Patent Classification (IPC) symbols assigned to the patent document are linked

to the fields of technology by a concordance, and since a patent application may be assigned multiple IPC symbols,

the sum of patent filings by fields of technology is higher than the actual total number of patent filings.

'®See on this the article authored by Behfar Bastani et al., Technology Transfer in Nanotechnology: Licensing

Intellectual Property From Universities to Industry, 1 Nanotech. L. & Bus. 166 (2004). In this article an overview of
university tech transfer is presented together with considerations as to the groundbreaking inventions in
nanotechnology generated by universities.

' This reference has been obtained by using the search engine of the MIT for available technologies by using the

word “nano” in their titles.

'8 Cfr. infra Figure 4.

' This reference has been obtained by using the search engine of the MIT for available technologies by using the

word “nano” in their titles. There are 40 technologies containing the term “nano”, and 110 according to the

advanced search by selecting the topic “nanotechnology”.

%% See supra note xvii.

*l " Please note that, according to the IPC, “this subclass covers the following subject matter, whether set forth as a

composition (mixture), process of preparing the composition or process of treating using the composition:

(a) Drug or other biological compositions which are capable of:

—preventing, alleviating, treating or curing abnormal or pathological conditions of the living body by such means as
destroying a parasitic organism, or limiting the effect of the disease or abnormality by chemically altering
the physiology of the host or parasite (biocides AOIN 25/00 to AOIN 65/00);

- maintaining, increasing, decreasing, limiting, or destroying a physiological body function, e.g. vitamin
compositions, sex sterilants, fertility inhibitors, growth promotors, or the like (sex sterilants for
invertebrates, e.g. insects, AO1N; plant growth regulators AOIN 25/00 to AOIN 65/00);

—diagnosing a physiological condition or state by an in vivo test, e.g. X-ray contrast or skin patch test compositions
(measuring or testing processes involving enzymes or micro-organisms C12Q; in vitro testing of biological
material, e.g. blood, urine, GO1IN, e.g. GOIN 33/48);

(b) Body treating compositions generally intended for deodorising, protecting, adorning or grooming a body, e.g.
cosmetics, dentifrices, tooth filling materials.

Attention is drawn to the definitions of groups of chemical elements following the title of section C.

In this subclass, in the absence of an indication to the contrary, classification is made in the last appropriate place.

Therapeutic activity of medicinal preparations is further classified in subclass A61P.”
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2 HOIL refers in particular to: “conveying systems for semiconductor wafers B65G 49/07; use of semiconductor
devices for measuring GO1; details of scanning-probe apparatus, in general G12B 21/00; resistors in general HO1C;
magnets, inductors, transformers HO1F; capacitors in general HO1G; electrolytic devices HO1G 9/00; batteries,
accumulators HO1M; waveguides, resonators, or lines of the waveguide type HO1P; line connectors, current
collectors HO1R; stimulated-emission devices HO1S; electromechanical resonators HO3H; loudspeakers,
microphones, gramophone pick-ups or like acoustic electromechanical transducers HO4R; electric light sources in
general HOSB; printed circuits, hybrid circuits, casings or constructional details of electrical apparatus, manufacture
of assemblages of electrical components HO5K; use of semiconductor devices in circuits having a particular
application, see the subclass for the application.”

% The Table here below shows the number of applications retrieved per each IPC subclass. Source, Patentscope® as
of June 15th, 2009.

PREPARATIONS FOR MEDICAL, DENTAL, OR
A61K 1078 TOILET PURPOSES

SEMICONDUCTOR DEVICES; ELECTRIC
SOLID STATE DEVICES NOT OTHERWISE

HOI1L 964 PROVIDED FOR
NON-METALLIC ELEMENTS; COMPOUNDS
CO01B 928 THEREOF

INVESTIGATING OR ANALYSING
MATERIALS BY DETERMINING THEIR
GOIN 590 CHEMICAL OR PHYSICAL PROPERTIES
CHEMICAL OR PHYSICAL PROCESSES, e.g.
CATALYSIS, COLLOID CHEMISTRY; THEIR

BO1J 576 RELEVANT APPARATUS
NANO-STRUCTURES; MANUFACTURE OR
B82B 575 TREATMENT THEREOF
USE OF INORGANIC OR NON-

MACROMOLECULAR ORGANIC
SUBSTANCES AS COMPOUNDING

CO8K 525 INGREDIENTS

CHEMICAL FEATURES IN THE
MANUFACTURE OF ARTIFICIAL FILAMENTS,
THREADS, FIBRES, BRISTLES, OR RIBBONS;
APPARATUS SPECIALLY ADAPTED FOR THE
DO1F 273 MANUFACTURE OF CARBON FILAMENTS
WORKING METALLIC POWDER;
MANUFACTURE OF ARTICLES FROM
METALLIC POWDER; MAKING METALLIC

B22F 266 POWDER
COMPOUNDS CONTAINING METALS NOT
Co1G 262 COVERED BY SUBCLASSES C01D OR CO1F
COMPOSITIONS OF MACROMOLECULAR
CO8L 253 COMPOUNDS

WORKING-UP; GENERAL PROCESSES OF
COMPOUNDING; AFTER- TREATMENT NOT
COVERED BY SUBCLASSES C08B, C08C,
C08J 239 CO8F, CO8G or CO8H

LAYERED PRODUCTS, i.e. PRODUCTS BUILT-
UP OF STRATA OF FLAT OR NON-FLAT, e.g.
B32B 222 CELLULAR OR HONEYCOMB, FORM
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COATING METALLIC MATERIAL; COATING
MATERIAL WITH METALLIC MATERIAL;
SURFACE TREATMENT OF METALLIC
MATERIAL BY DIFFUSION INTO THE
SURFACE, BY CHEMICAL CONVERSION OR
SUBSTITUTION; COATING BY VACUUM
EVAPORATION, BY SPUTTERING, BY ION
IMPLANTATION OR BY CHEMICAL VAPOUR
C23C 219 DEPOSITION, IN GENERAL

MATERIALS FOR APPLICATIONS NOT
OTHERWISE PROVIDED FOR; APPLICATIONS
OF MATERIALS NOT OTHERWISE PROVIDED
CO09K 207 FOR

** This subclass covers:
“A. Infinitesimally minute arrangements of matter having particularly shaped configurations (i.e., nano-structural
assemblages), that are distinctive from both naturally occurring and chemically produced chemical or biological
arrangements composed of similar matter, and include at least one essential integral element that
(1) consist solely of an atom, a molecule, or an atomically precise limited collection of either atoms or
molecules (i.e., the collection in its entirety would be undetectable by any optical microscope) and
(2) is formed by having its atoms, molecules, or limited collections individually manipulated as discrete units
during the manufacture of its arrangement.
B. An essential integral element per se of nano-structural assemblages when they have specialized structural features
limiting them to use with these assemblages.
C. The manufacture or treatment of the above nano-structural assemblages when the manufacturing or treating
creates a structural feature thereof and utilizes either
(1) processes having one or more steps with specialized features directly related to the infinitesimal minuteness
of their final products or
(2) apparatus specially adapted for performing at least one step in such processes.”
For other further information, see the WIPO webpage dedicated to the B82B subclass at http://wipo.int/ief-
projects/d008/d008-a06_uspr.doc (last visited June 30 2009).
> See what has been extensively said on this supra notes 11 and 12.
%6 See the report at
http://mnt.globalwatchonline.com/epicentric_portal/binary/com.epicentric.contentmanagement.servlet. ContentDeliv
eryServlet/ MNT/Knowledge%2520Centre/IPONanotechnologPatents2009.pdf (last visited June 30, 2009). For this
project the EPO database, EPODOC, was interrogated. All data reported therein relates specifically to
nanotechnology related patent activity in the UK, unless otherwise stated.
*7 See the report entitled Capturing nanotechnology current state of development via analysis of patents, available at
http://oecd.org/dataoecd/6/9/38780655.pdf (last visited June 30, 2009). This analysis aimed at evaluating current
inventive activities in nanotechnologies based on the analysis of patent applications filed with the EPO. The main
findings of the study were the following: nanotechnology is a multifaceted technology; the majority of
nanotechnologies, are seemingly conceived by a top-down process; another group of nanotechnologies, that will
probably blossom later on, is developed by a bottom-up process.
** In fact, there are around 1000 patent applications filed directly or through PCT with the EPO. See op. cit. at 13.
* Id. at xxi. Showing, thus, that irrespective of the methodology used in the research, there are some irrefutable
figures.
%% For a general overview of nanotechnology patenting, see Vivek Koppikar et al., Current Trends in Nanotech
Patents: A View From Inside the Patent Office, | NANOTECH. L. & BUS. 24 (2004).
135 U.S.C. § 103(a) reads as follows: “A patent may not be obtained though the invention is not identically
disclosed or described as set forth in section 102 of this title, if the differences between the subject matter sought to
be patented and the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains. Patentability
shall not be negatived by the manner in which the invention was made”.
32 See 383 U.S. 1, 148 USPQ 459 (1966).
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3 See 550 U.S., 398, 82 USPQ2d, 1391 (2007).
3 The Supreme Court has utilized the Graham factors in each of its obviousness decisions since Graham. See
Sakraida v. Ag Pro, Inc., 425 U.S. 273, 189 USPQ 449, rehearing denied, 426 U.S. 955 (1976); Dann v. Johnston,
425 U.S. 219, 189 USPQ 257 (1976); and Anderson's-Black Rock, Inc. v. Pavement Salvage Co., 396 U.S. 57, 163
USPQ 673 (1969).
% See infira note xil.
*Id.
7 1d.
*1d.
% See 441 F.3d 977, 988, 78 USPQ2d 1329, 1336 (Fed. Cir. 2006).
* Exemplary rationales that may support a conclusion of obviousness may comprise the following:
e “combining prior art elements according to known methods to yield a predictable result;
o simple substitution of one known element for another to obtain a predictable result;
o choosing from a finite number of identified, predictable solutions, with a reasonable expectation of success;
o Some teaching, suggestion, or motivation in the prior art that would have led one of ordinary skill to modify
the prior art reference or to combine prior art reference teachings to arrive at the claimed invention.”
These, and additional rationales to support obviousness of a claimed invention are described, and extensively
commented in the Examination Guidelines of the Manual of Patent Examining Procedure and available at
http://www.uspto.gov/web/offices/pac/mpep/documents/2100_2141.htm#sect2141 (last visited June 30, 2009).
*I'For further details, see Ex parte Kaminis et al. (08/03/2007).
*> The examiner determined that “to employ such nanoparticles as the etch mask in Kikuchi and to use reactive ion
etching during the etching of Kikuchi for forming a pillar underneath each particle etch mask as taught by Deckman
to be known techniques for masking using particle masks and for etching using reactive ions to obtain the expected
results associated therewith.”

* See supra, note xli at 7.

* For further details, see In re Kumar, 418 F.3d 1361, 1365 (Fed. Cir. 2005), apparently, the first reported case
concerning nanotechnology inventions tried before the Court of Appeals of the Federal Circuit.

* The claims in question read as follows:

“l. A collection of particles comprising aluminum oxide, the collection of particles having an average diameter of
primary particles from about 5 nm to about 500 nm and less than about one in 106 particles have a diameter greater
than about three times the average diameter of the collection of particles.

19. A collection of particles comprising aluminum oxide, the collection of particles having an average diameter from
about 5 nm to about 500 nm and a distribution of particle sizes such that at least about 95 percent of the particles
have a diameter greater than about 40 percent of the average diameter and less than about 160 percent of the average
diameter.

% See in this regard the interesting article authored by Andrew S. Baluch et al., In re Kumar: The First Nanotech
Patent Case in the Federal Circuit, 2 NANOTECH. L. & BUS. 342 (2005).

*7See no. 2008-1404, -1405, -1406, slip op. (Fed. Cir. May 13, 2009).

P&G sued Teva for infringement of the one patent after Teva notified P&G that it planned to market a generic
equivalent of Actonel®. Specifically, P&G alleged that Teva’s proposed drug infringed several claims of the patent.
Teva argued that the patent was invalid as obvious in light of an expired P&G’s expired U.S. Patent and alternately
invalid for obviousness-type double patenting.

*1d. at 5, quoting Takeda Chem. Indus., Ltd. v. Alphapharm Pty., Ltd., 492 F.3d 1350, 1357 (Fed. Cir. 2007).
*1d. at 5, quoting In re Soni, 54 F.3d 746, 750 (Fed. Cir. 1995).

01d. at 6, quoting PharmaStem Therapeutics, Inc. v. ViaCell, Inc., 491 F.3d 1342, 1360 (Fed. Cir. 2007).

S'Id. at 12, quoting B.F. Goodrich Co. v. Aircraft Braking Sys. Corp., 72 F.3d 1577, 1582 (Fed. Cir. 1996).
> Article 56 EPC reads as follows:

“An invention shall be considered as involving an inventive step if, having regard to the state of the art, it is not
obvious to a person skilled in the art. If the state of the art also includes documents within the meaning of Article 54,
paragraph 3, these documents are not to be considered in deciding whether there has been an inventive step”.
>3 Usually, the problem-and-solution approach is considered as residing in the Implementing Regulations, whereby
according to Rule 27(1)(c) the description must:
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“disclose the invention, as claimed, in such terms that the technical problem (even if not expressly stated as such)
and its solution can be understood, and state any advantageous effects of the invention with reference to the
background art.”

> See T606/89, T834/91, T298/93, T59/96, and T650/01.

> See T487/95.

% See T153/97. In this case the document at stake had more than 30 years. It has to be stressed then, that also at the
national level in Europe this principle is quite accepted. In fact, in Italy, in the case Candy Elettrodomestici S.r.l. v.
BSH Bosch Und Siemens Hausgerate GmbH, RCLIP- IT-5/2008 (the RCLIP reference concerns cases that are
summarized and edited by the Research Center for the Legal System of Intellectual Property of Waseda University
in conjunction with the Center for Advanced Study and Research in Intellectual Property of the University of
Washington) the Supreme Court of Cassation held that the reasoning of the Court of Appeal was legitimate in
considering the relevant prior art, and there was no rule, of law or logic, imposing not to consider old documents as
relevant prior art. The RCLIP summary is retrievable at http://www.21coe-win-
cls.org/rclip/db/search_detail.php?cfid=2229 (last visited June 30, 2009).

%7 See T149/93.

¥ See T296/93 in which the Board considered the hope to succeed a mere wish whereas the reasonable expectation
to succeed is inferable from available facts.

¥ See, among others, T388/89, and 869/96.

% See T1072/92.

%! See T79/82 in which the age of the documents cited have been considered relevant in assessing the protraction of
an unsolved problem.

% See T349/95.

% See T181/82.

% Nanotechnology inventions are conceived, in general terms, either through the bottom-up or top-down approach.
The former consists of mainly creating novel compounds at the atomic and molecular level whereas the latter
employs systems that reduce the size of a bulk material.
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