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Executive Summary 
 
Patent data reflecting UK innovation in the field of nanotechnology was analysed and 
several subsets considered separately: 
 
UK innovation commercial organisations 
University applicants 
Global patent activity in nanotoxicity 
 
These yield the following observations in respect of UK innovation: 
 

¶ UK strong overall in bionanotechnology 

¶ Commercial organisations prolific in medical and cosmetic applications 

¶ Universities strong in science-base research in nanostructures, physics and 
electrical applications including scanning probes, light guides, semiconductors 
and magnets 

¶ Most prolific commercial patents closely related to densely patented 
(established) technology sectors 

¶ University patents spread very broadly across all sectors and tend to populate 
underrepresented sectors supporting research bias 

 
It was noted that whilst recent declines in nanotechnology patenting may be  
attributable to patent publication delays, evidence in university patenting, and the GB 
patent bias in the dataset suggested that the decline may be actual. If so, 
nanotechnology patent activity would seem to have peaked in 2002. 
 
Under technology breakdown, medical preparation including targeted drug delivery 
and antibody directed enzyme therapy is seen to decline since prolific activity in the 
early 1990s. On the other hand, cyclodextrins and medicinal preparations involving 
nanoparticles and/or nanocapsules is recently resurgent. Activity in nanostructures 
and physics/electrical fields is ongoing and may be attributable to recent university 
research pursuing these technologies. 
 
The UK is underrepresented in nanotoxicity, but this appears to be a growth area, 
peaking recently in 2005. 
 
Patent portfolio (holdings) analysis suggests, despite the bias of patents in 
established areas assigned to commercial organisations, that new entrants and 
exploratory research still form a significant part of the UK nanotechnology landscape; 
49% of patents are held within portfolios of less than 20 nanotechnology patents. 
 
Collaborative activity between applicants is noted although inventor collaborations 
are more prolific. Universities are seen to collaborate widely suggesting a high 
degree of technology transfer and/or spin out. 
 
Patents held by non-commercial organisations make up 33% of the dataset. This 
suggests a significant research and development activity-base with continuing 
commercialisation and applications development. 
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Oxford and Cambridge universities are seen to top the league of university 
applicants, but the University of Glasgow is noted for its specialism in 
semiconductors, lasers and light guides; the University of Bristol for its strength in 
nanometrology and the University of Liverpool for its strength in nanofiltration and 
separation.  
 
Key patents are identified on the basis of citation analysis and evidence specific UK 
strengths in nanowires, nanotubes, nanoparticle compositions and nanoprobes. 
 
A similar analysis of nanotoxicity patents yields prevalent US and WO patents, some 
with UK designation or equivalents. 
 
A high level comparison with European patent data reveals overlap with the UK 
patent landscape, but highlights UK strengths in pharmaceutical compositions and 
delivery. European patents on the other hand occur in fields underrepresented by the 
UK, such as composite carbon polymers and nanostructure films. 
 
Recommendations 
 

¶ Investigation of the portfolios of applicants who are currently active. 

¶ Investigation of a date-limited dataset covering e.g. the last ten years. 

¶ Analysis of specific organisationsô (or universitiesô) patent portfolios including 
the status of those patents, their relevance to specific fields or interests and a 
more refined assessment of their technological value (for example by referring 
to the search reports, patent family size etc.). 

¶ Further narrowing of specific requirements to discover key patents within 
relevant technological areas, which may be obscured in the current dataset. 

¶ Refinement of the technology groupings, combined with temporal limitation 
could highlight recent UK strengths in this area and potentially highlight areas 
of emergent UK-based activity. 

¶ Interactive interrogation of the patent landscape could also provide further 
information on UK nanotechnology activity.  In particular, the examination of 
relevant patents associated with identified key patents may provide a more 
detailed overview. 

¶ Time-slicing of certain data representations can also indicate the nature of 
changing technical characteristics over time, which in turn can facilitate the 
identification of future technology growth or decline. 

 

¶ Specific example patents (e.g. from the nanotoxicity dataset) could be 
rigorously analysed to further understand their potential, transferability or 
demise. 
 

¶ It is essential that the examination of UK nanotechnology is viewed in a global 
context, as it will then become more evident where UK expertise and research 
is being directed through contrast with global activity. 
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1 Introduction 

1.1 Basis for report 
 
Reference to ópatentsô relates to both patent applications and granted patents unless 
otherwise indicated.  
 
For this project the European Patent Office (EPO) database EPODOC was 
interrogated, which encompasses published patent documents derived from the 
majority of leading industrialised countries and patent organisations, for example the 
World Intellectual Property Organisation (WIPO), EPO and  the African Regional 
Industry Property Organisation (ARIPO).  It should be noted that since by convention 
patents are usually classified and published within eighteen months after filing, the 
patent record set covering June 2007 ï present may not be complete.  Further, 
varying, delays in patent systems around the world may also add to this effect.  This 
should be borne in mind when considering recent patent trends (within the last 
eighteen months at least). 
 
As specified, the data reported herein relates specifically to nanotechnology related 
patent activity in the UK, unless otherwise stated. 

1.2 Priority year, application year and publication year 
 
There are generally three dates which can be associated with a patent application as 
follows: 
 
Application date: The date on which a physical application was made for a patent. 

This enables an accurate temporal reflection of the technical 
content of a patent application. 

Priority date: A patent can claim priority from an earlier application. This usually 
happens for two reasons: a) when an application is filed in one 
country, international convention dictates that the applicant then 
has 12 months to file a corresponding application abroad. Thus 
the patent application would then have a priority date, which 
indicates the earliest date attributed to the invention; b) an earlier 
application may contain part of a subsequent invention so a 
subsequent application, made within 12 months of filing, may 
claim priority from the earlier application. However, in the new 
application, this date is only valid for that part of the invention 
which appears in the earlier application. Care should therefore be 
taken when analysing the priority date of an invention. 
 

Publication date: The date when the patent application was published. This is 
normally 18 months after the priority date or the application date, 
whichever is earlier. 

 
The analysis presented in this report is primarily based on priority year to give the 
earliest indication of innovative activity.  
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1.3 WO and EP filings 
 
As well as filing in separate national countries, patents can also be filed as 
International patents (WO) and European patents (EP). WO patents may designate 
in which national states protection is sought; these patents are then published and 
processed in the respective national states and will then be included in the other 
figures for FR, GB, DE etc. WO patents may themselves designate EP, and these 
patents will go on to become European patents which may have validity in one or 
more European states. European patents can also be obtained in their own right. 
The country of validity cannot be easily determined except on a patent-by-patent 
basis. Figures for patent with WO and EP priorities have been included for 
completeness, although no single attributable country is immediately apparent. 

1.4 Limitations 
 
In general, patent data is factual and reliable, although circumspect interpretation of 
analysis results should be applied in view of the following: 

¶ Publication / processing delay discussed above. 

¶ Some patent databases contain over 70, 000, 000 records and inevitably 
inconsistencies or omissions arise. 

¶ Classification terms may be automatically or manually applied and are thus 
occasionally prone to inaccuracy. Multiple classification terms can be applied 
to a single patent record which may dilute a specific technical observation. 

¶ Whilst applicant (assignee) fields are cleaned, this is a manual process and 
resources necessarily limit the available degree of supportive research to 
establish company associations, take-overs, mergers etc. 

¶ Inventor fields are not cleaned as it is not resource efficient. Consequently 
inventor rankings and relations are approximate. 

¶ Multiple search streams in conjunction with variable patent publication number 
formats, patent family (mis)association and different database sources can 
lead to occasional, isolated patent records being duplicated within a dataset. 
Empirical analysis suggests this is likely to account for less than 2% of 
records, and the effect on macro-trends is negligible. Where small datasets or 
sub-groupings are considered, targeted de-duplication is undertaken. 

 
Although care is taken to resolve and mitigate the above limitations, inevitably a 
margin of error is accepted. For this reason specific figures (e.g. of total patent 
records) should be regarded as indicative rather than absolute. Characteristics in 
patent data, trends, relationships and observations provided herein are identified and 
formed on the basis of patent data and so are subject to the above limitations. 
Where the likelihood of limitations affecting results is prevalent comments are 
provided accordingly. In general, the larger or broader1 the patent volume analysed, 
the less susceptible the analysis to the above limitations. 

  

                                            
1
 E.g. across multiple assignees, years or classification terms 
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1.5 Patent documents analysed 
 
The document dataset identified during search was targeted through the use of 
European Classification (ECLA) codes and International Patent Classification (IPC) 
codes in conjunction with patent examiner technology-specific expertise.   
 
Where dates are attributed to patent documents, this is the priority date of that 
patent. Priority dates are the earliest available indication of inventive activity. In 
certain cases a patent comprises more than one priority date. This should be borne 
in mind when interpreting the data.   
 
The search for patent documents targeted those arising from óUK innovationô on the 
basis that patents having: 
 
GB priority or 
GB applicant or 
GB inventor 
 
may be deemed to arise from UK-sourced innovation. Clearly this assumes that a 
patent filed in GB first, or naming a GB nationality inventor or assignee arises from 
UK innovation2. Whilst patents from foreign companies with a policy of filing in GB 
(perhaps to enjoy a quick statutory search) would thus be included, so will non GB 
patents filed by UK inventors and assignees. On balance, although favouring 
inclusion, this approach provides a good reflection of UK innovation. 
 
A separate search was made for patents relating specifically to nanotoxicity. Given 
the complex nature of identifying nanotoxicity aspects in a general nanotechnology 
dataset, this approach ensured comprehensive coverage. This dataset was not 
limited to a GB inventor, applicant or priority.  However, the data was regarded 
through a óUK lensô.  Further detail and analysis of this dataset is presented in 
section 2.3.2. 
 
It is also important to note that prior to analysis, the applicant field data was ócleanedô 
to de-duplicate database entries, which relate to the same applicant, but where a 
different form of applicant name is used, for example arising from spelling error, 
international variation (e.g. Ltd, Pty, GmbH etc.) or equivalence (e.g. Ltd., Limited).  
This avoids erroneous apparition of apparent multiple applicants which are in fact 
one and the same, however this can also mean that some subsidiary companies are 
obscured by larger parent companies. 

  

                                            
2
 ñGBò patents, and in this context applicants and inventors, in fact reflect ñUKò nationality. 
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1.6 Objectives  
 
This report addresses the aims stated within the proposal document, and makes 
further observations where appropriate, by considering aspects of the following: 
 
Analysis of the UK nanotechnology patent landscape, including: 
 

¶ Identification of key applicants and inventors 

¶ Identification of key technology sub areas 

¶ Identification of key patents 

¶ Nanotechnology lifecycle, maturity and development 

¶ Landscape map of the technology space 

¶ Identification of technology cross-over potential 

¶ Emergent technologies 

¶ Academic/research strengths and opportunities 

¶ High-level comparison with European patent data 
 

Initial analysis of the technology area will comprise: 

¶ Technology lifecycle, including present stage of maturity 

¶ Key applicants, including their geographical3, technical and collaborative 
profile 

¶ Key areas of technology growth, including geographical3 variations 

¶ Technology sub areas: 
o Bionanotechnology 
o Nanomaterials / nanostructures 
o Nanometrology 
o Applications of nanotechnology 
o Nanotoxicity 
 

  

                                            
3
 GB óoriginatedô inventions may have effect in other jurisdictions 
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2 General overview 

2.1 Patent trends 
 
Summary data representing the UK nanotechnology dataset is shown in Table 1 
below. 
 

  Total Number of Records: 6,362     

  Years Range From: 1935 - 2008     

  Peak Year 2002     

  Top Country: GB     

  Top Company Name: TIOXIDE GROUP PLC     

  Field Choices Field Name Number of entries Field Coverage 

  People Inventors 5,126 91% 

  Companies Patent Assignees 2,333 89% 

  Countries Priority Countries 26 100% 

  Years Priority Year 59 100% 

  Technology EPO Classifications 2782 100% 

Table 1 Summary of nanotechnology dataset 

Figure 1 shows the number of patents published per priority year for the UK 
nanotechnology dataset. 
 

 

Figure 1 Published patents for the UK nanotechnology dataset 
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Preparation of fullerenes and related structures é

Cosmetic/toilet preparations, containing zinc

Medicinal preparations: targeted drug delivery é

Medicinal preparations; non-active ingredients; é

Quantum computer systems

Lithographic processes

Enzymes; hydrolases; acting on peptide bonds

Medicinal preparations;physical form; é

Solid state devices using organic materials ; é

Cosmetic/toilet preparations; physical form; é

The distribution shows some activity back as far as 1935, albeit at a low level. 
Although at the time such activity may not have been deemed (or termed) 
ñnanotechnologyò, automated retrospective application of nanotechnology 
classification terms has caused their inclusion.  1962 appears to be the start of a 
period of significantly more activity until 1976.  From 1978, after a break, there is a 
general climb to the peak period of activity which extends from 2000 to 2003.  The 
sharp decline from 2004 to the present is to some extent due to publication and 
processing, so this is not necessarily evidence for a genuine decline in activity.  
However the bias of predominantly GB priority documents in the dataset (GB: 5289; 
WO 2467; US 8874) ought to reduce the influence of this effect beyond 18 months as 
compared with a truly óglobalô dataset. The decline may therefore be actual, although 
some falsity will be attributable to non-GB patent publication delays. UK 
nanotechnology is certainly undergoing rapid change and developing research but it 
is not clear whether it is still emerging or just at the peak of activity.  Further analysis 
of the patent data may provide a clearer picture. 

2.2 Key technology areas 
 
The key technology areas, as determined by the top ECLA classification terms  
applied, are shown in Figure 2.  The top classification term for this dataset is A61K  

Figure 2 Top classification terms for the UK nanotechnology dataset 

                                            
4
 There may be multiple priority documents per record, so the total priority documents exceed the 

number of patent records in the dataset. Figures shown for GB, WO and US only; others not stated. 
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47/48W18B, which relates to medicinal preparations, and in particular the use of an 
active ingredient, specifically cyclodextrins.  The higher level classification A61K, 
relating to medicinal preparations, features heavily in this dataset, with three 
occurrences within the top four classifications, indicating that the UK has a sizable 
area of research in this field. 
 
The codes are not shown in Figure 2 above; for clarity an English language 
description has been substituted.  On reviewing these codes it is quickly evident that 
they correlate well with the key areas of interest.  A more extensive definition of 
these technology areas can therefore be found in Table 2. 
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No of 

patents 
Classification 

code 
Technology area 

464 A61K47/48W18B 
Medicinal preparations characterised by the non-

active ingredients used: cyclodextrins 

335 A61K47/48T8P 
Medicinal preparations characterised by the non-

active ingredients used, targeted drug delivery 
systems; antibody directed enzyme therapy 

289 A61Q17/04 
Topical preparations for affording protection against 

sunlight or other radiation; topical sun tanning 
preparations 

246 A61K8/29 
Cosmetic or similar toilet preparations,  containing 

titanium; compounds thereof 

191 G02B6/122P 
Light guides; basic optical elements; comprising 
photonic band gap structures or photonic lattices 

185 C01B31/02B 
Carbon; compounds of; preparation of fullerenes 

and related structures i.e. carbon nanotubes 

143 A61K8/27 
Cosmetic or similar toilet preparations, containing 

zinc; compounds thereof 

130 A61K47/48R6F 
Medicinal preparations characterised by the non-

active ingredients used: targeted drug delivery 
systems; enzyme producing therapy 

128 A61K47/48W14B 
Medicinal preparations characterised by the non-

active ingredients used: nanocapsules; 
nanoparticles 

121 G06N1/00K Quantum computer systems 

112 G03F7/00A 
Lithographic processes using patterning methods 

other than exposure to radiation 

110 C12N9/48 Enzymes; hydrolases; acting on peptide bonds 

96 A61K9/51 
Medicinal preparations characterised by special 

physical form; nanocapsules; nanosols; 
nanoparticles 

96 H01L51/05B2B6 
Solid state devices using organic materials as the 

active part; lateral single gate single channel 
transistors 

95 A61K8/11F 
Cosmetic/toilet preparations; physical form; 

nanocapsules 

 Table 2 Top classification codes in more detail for the UK nanotechnology dataset 
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Figure 3 shows a plot of records in each of the top ten patent classification terms per 
priority year.  It evidences the simultaneous increase in activity in related areas.  For 
example the increase in activity in the area of cosmetic/toilet preparations containing 
titanium and the concurrent activity in suntan protection preparations, as these two 
technology areas are very obviously linked.   
 
Amongst medicinal preparations, cyclodextrins, enzyme producing therapy, and non-
active ingredients show continued development, contrasting with antibody directed 
enzyme therapy, which is in a greater state of decline than any other classification in 
the plot, from the highest peak.   
 
Non-medicinal and non-cosmetic applications of nanotechnology, specifically light 
guides, preparation of fullerenes, and especially quantum computer systems, are 
later entries in this plot.  Light guides are particularly interesting, as there is a small 
increase towards the end of the plot, which may be the start of a period of growth 
and therefore indicate a candidate emerging technology. Glasgow University has a 
number of patents in this area as noted in section 3.3.4. 
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Figure 3 Plot of top 10 technology areas via classification against time and number of records for the 
UK nanotechnology dataset 
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2.3 Technology Groupings 

2.3.1 Whole UK dataset 

 
Only the top ten classification terms are shown in Figure 3.  Since there are 2782 
different ECLA classifications applied to records in the dataset, overall patterns in the 
whole dataset may be missed.  Therefore, each classification code was assigned to 
a group according to areas of interest expressed in the proposal.  When analysing 
the dataset in detail, it became clear that the analysis would benefit from having two 
additional categories not included in the proposal: electronics and nanofiltration / 
nanoseparation.  In terms of high-level classification term assignment, nanofiltration / 
nanoseparation is the best approximation to a general ónanotoxicityô / ónanopollutionô 
definition. Nanotoxicity is specifically studied separately in section 2.3.2.  It should be 
noted that an ECLA code may be assigned to more than one of the six groups if it 
has spread relevance.  Some records therefore are assigned to more than one 
group, hence the totals of the records in each group exceeds the number of distinct 
records in the dataset. 
 
The overall distribution is given in Figure 4. 
 

 

Figure 4  Distribution of records across technology groups 
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from about 2002, whilst applications of nanotechnology and electronic applications 
peak later before declining. In all cases, the apparent decline since 2007 (and maybe 
earlier) may be attributable to processing and publication delay, and should not 
necessarily be taken as evidence of true decline. 
 

 

Figure 5  Distribution of records across technology groups through time 
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Technology Term Top People Top Organisation Names 

Applications of 
nanotechnology 

Sirringhaus Henning  
Friend Richard Henry  
Birks Timothy Adam 

Tioxide Group Plc [204]; 
QinetiQ Ltd [133]; 
Philips NV [130] 

Nanomaterials / 
nanostructures 

Springer Caroline Joy 
Illum Lisbeth 

Birks Timothy Adam 

Tioxide Group Plc [233]; 
Cancer Res Campaign Tech 

[129]; 
Pfizer [129] 

Bionanotechnology Springer Caroline Joy 
Illum Lisbeth 

Marais Richard 

Cancer Res Campaign Tech 
[172]; 

Pfizer [134]; 
AstraZeneca AB [119] 

Electronic applications Sirringhaus Henning 
Friend Richard Henry 

Cowburn Russell 

Cambridge University 
Technical5 [101]; 
Hitachi Ltd [91]; 
Philips NV [78] 

Nanometrology Reading Michael 
Welland Mark 

Cowburn Russell 

Cambridge University 
Technical5 [46]; 

Renishaw Plc [28]; 
T A Instr Inc [24]; 
Univ Bristol [24] 

Nanofiltration / 
nanoseparation 

Tessler Nir 
Friend Richard Henry 

Ho Peter 

Cambridge Display 
Technology [10]; 
Glaverbel [10]; 

Procter & Gamble [10] 

Table 3  Top inventors and organisations in each technology grouping 

  

                                            
5
 Not including Cambridge Enterprise 
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2.3.2 Global nanotoxicity dataset 

 
A basic search for patent data relating to nanotoxicity data was completed.  No 
restriction on UK origin or inventor was made, as the data volume was initially very 
small.  The dataset was expanded by locating all the patents cited by examiners 
during the patent application process, on the initial search results, to ensure capture 
of relevant patents.  The dataset was reviewed manually through examination of the 
abstracts for relevance to nanotoxicity.  The resulting dataset consists of 253 
documents, which allows a simple analysis to be carried out; unfortunately it is not 
possible to create a detailed patent landscape for a dataset of this size. Other 
techniques, however, such as citation analysis were possible, the results of which 
are presented in Section 4.2.   
 
It is essential to remember that this is a relatively small dataset, which means that 
accurate conclusions are limited, due to the potential restricted statistical significance 
of the results.   Table 4 shows the summary data for this dataset. 
 

  
Total Number of 

Records: 253     

  Years Range From: 1983 - 2008     

  Peak Year 2005     

  Top Country: US     

  Top Company Name: 
Trustees of the University of 

Illinois     

  Field Choices Field Name 
Number of 
entries 

Field 
Coverage 

  People Inventors 230 92% 

  Companies Patent Assignees  140 88% 

  Countries Priority Countries 9 100% 

  Years Priority Year 16 100% 

  Technology EPO Classifications 116 92% 

Table 4 Summary of nanotoxicity dataset 

Analysis of the dataset yields Figure 6, which looks at volumes of patent priority 
filings over time.  Overall filings in this area are low, but an interesting peak appears 
in 2005.  Certainly, fears were raised about nanotoxicity in the press in 20046, so that 
this could be a result of the issue gaining prominence and incentivising research.   
 

                                            
6
 ñScientists attack Princeôs little grey cellsò, Sam Coates, The Times, published July 12 2004, 

available from: http://www.timesonline.co.uk/tol/news/uk/article456317.ece  

http://www.timesonline.co.uk/tol/news/uk/article456317.ece
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Figure 6 Published patents for the nanotoxicity dataset 

A priority country analysis shows that the US is the most prominent county of origin, 
followed by WO and then France.  The UK does not appear in Figure 7.  Patents 
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Figure 7 Published patent volumes according to priority country 
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The top 15 classifications are shown in Figure 8.  Medicinal preparations feature 
heavily in these top classifications, particularly in terms of drug delivery systems.  
This is due to the necessity of consideration of toxicity data for such systems, in 
association with the drug itself.  In compiling the current dataset a distinction was 
made between patents that simply referred to toxicity in the context of the drug 
delivered, and those that directly considered the toxicity of the nano-scale delivery 
system.  This was a challenging distinction to make but one that was considered 
necessary to ensure the dataset could be appropriately analysed. 
 
In examining the classifications it is important to comprehend that more than one 
classification may be attached to a single patent, and this would certainly appear to 
be the case here, given the ógroupingsô of classifications of inter-related patents.  The 
diversity of classifications within this dataset reflects the spread of interest in the 
toxicity aspect of nanotechnology.  A table giving further detail on classification 
definitions is also provided in Table 5.   
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Figure 8 Top classification terms for the nanotoxicity dataset

0 10 20 30 40 50 60 70 80

Medicinal preparations special physical form: nanocapsules; nanoparticles; polymerized micelles; 
micelles with polymer shell; nanosols

Medicinal preparations  special physical form, pure drug nanoparticles, drug-carrier mixtures 
carrier with organic compounds

Medicinal preparations special physical form, pure drug nanoparticles, drug-carrier mixtures the 
carrier, with organic macromolecular compounds

Preparations for testing in vivo;  X-ray contrast preparations; nanocapsules; nanoparticles

Preparations for testing in vivo;  X-ray contrast preparations; nanocapsules; nanoparticles, surface 
modified nanoparticles,

Preparations for testing in vivo;  X-ray contrast preparations; containing halogenated organic 
compounds; nanocapsules; nanoparticles, surface modified nanoparticles

Medicinal preparations characterised by the non-active ingredients used; the non-active ingredient 
being chemically bound  to the active ingredient - nanocapsules; nanoparticles 

Peptides having more than 20 amino acids; gastrins; somatostatins; melanotropins; derivatives 
from bacteria

Peptides having more than 20 amino acids; gastrins; somatostatins; melanotropins; derivatives; 
from Pseudomonadaceae 

Peptides having more than 20 amino acids; gastrins; somatostatins; melanotropins; derivatives 
cytochromes

Peptides having more than 20 amino acids; gastrins; somatostatins; melanotropins; derivatives: 
from Neisseriaceae

Adhesives based on starch, amylose or amylopectin or on their derivatives or degradation 
products: starch degradation products 

Adhesives based on starch, amylose or amylopectin or on their derivatives or degradation 
products: starch derivatives 

Medicinal preparations  special physical form; emulsions; microemulsions; preconcentrates or 
solids; submicron emulsions

Separation of gases or vapours; recovering vapours of volatile solvents from gases; chemical or 
biological purification of waste gases
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Classification 

code 
Technology area 

A61K9/51 

 
Medicinal preparations characterised by special physical form: 
nanocapsules; nanoparticles; nanosols 

A61K9/14H4 

 
Medicinal preparations characterised by special physical form, 
pure drug nanoparticles, intimate drug-carrier mixtures 
characterised by the carrier with organic compounds 

A61K9/14H6 

 
Medicinal preparations characterised by special physical form, 
pure drug nanoparticles, intimate drug-carrier mixtures 
characterised by the carrier, with organic macromolecular 
compounds 

A61K49/04F8N 

 
Preparations for testing in vivo;  X-ray contrast preparations; 
nanocapsules; nanoparticles 

A61K49/04F8N
2 

 
Preparations for testing in vivo;  X-ray contrast preparations; 
nanocapsules; nanoparticles, surface modified nanoparticles, 

A61K49/04H8P
4S 

 
Preparations for testing in vivo;  X-ray contrast preparations; 
containing halogenated organic compounds; nanocapsules; 
nanoparticles, surface modified nanoparticles, 

A61K47/48W14
B 

 
Medicinal preparations characterised by the non-active ingredients 
used; the non-active ingredient being chemically bound to the 
active ingredient - nanocapsules; nanoparticles 

C07K14/195 

 
Peptides having more than 20 amino acids; gastrins; 
somatostatins; melanotropins; derivatives from bacteria 

C07K14/21 

 
Peptides having more than 20 amino acids; gastrins; 
somatostatins; melanotropins; derivatives; from 
Pseudomonadaceae 

C07K14/80 

 
Peptides having more than 20 amino acids; gastrins; 
somatostatins; melanotropins; derivatives cytochromes 

C07K14/22 

 
Peptides having more than 20 amino acids; gastrins; 
somatostatins; melanotropins; derivatives: from Neisseriaceae 

C09J103/02 

 
Adhesives based on starch, amylose or amylopectin or on their 
derivatives or degradation products: starch degradation products 

C09J103/04 

 
Adhesives based on starch, amylose or amylopectin or on their 
derivatives or degradation products: starch derivatives 

A61K9/107D 

 
Medicinal preparations characterised by special physical form; 
emulsions; microemulsions; preconcentrates or solids thereof; 
submicron emulsions 

B01D53/94H 

 
Separation of gases or vapours; recovering vapours of volatile 
solvents from gases; chemical or biological purification of waste 
gases 

Table 5 Top classification codes in more detail for the nanotoxicity dataset 
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The top five most frequently named assignees are listed in Figure 9.  Interestingly, 
the most prolific applicant is a US university.   
 

 

Figure 9 Top five patent assignees in the nanotoxicity dataset 
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2.4 UK nanotechnology patent landscape map 
 
The patent landscape mapping software works best on patent records having a 
consistent core language. Importing the patent applications identified in the UK 
dataset, the resulting patent landscape map, as shown in Figure 10, is based on 
around 1500 deduplicated patent families and provides a good overview of the 
technology space.  

Patents are represented on the map by dots (not all patents are visible at the zoom 
level shown) and the more intense the concentration of patents (i.e. the more closely 
related they are) the higher the topography as shown by contour lines. 

Patents are grouped according to the occurrence of keywords in the title and 
abstract. The top three keywords within localised regions appear on the map. 

The map is self-explanatory in respect of patent density in different technology 
sectors represented by the keywords shown. Notably the map is consistent with the 
observations elsewhere in this report evidencing UK strengths in sectors 
corresponding to óbeam electron patternô; óstructures quantum electronô; 
ónanoparticles material preparingô; ócarbon nanotubes surfaceô and ópharmaceutical 
cyclodextrin derivativesô. 

Significant areas of lower topography and estuaries / inland water-ways may 
represent areas of immaturity or early emergence. Although a rigorous analysis of 
the map has not been undertaken, further work could pursue this aspect, although 
observations in section 3.3.5 are consistent with these areas harbouring academic 
research.
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Figure 10 Patent map of the UK nanotechnology dataset ©Thomson Reuters 
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2.5 Patent holdings 
 
Figure 11 shows the number of patents per assignee (óportfolio sizeô) for the patents 
in the dataset.  The size of each segment shows the number of patents in portfolios 
of a particular size, not the number of assignees having portfolios of that size.  
Patents in the largest portfolio size category (101+) are held by assignees holding a 
high number of records in their portfolio; those in the lowest category hold only one 
record.  
 

 

Figure 11 Patent holdings chart for the UK nanotechnology dataset 

The chart shown in Figure 11 is indicative of a technology involving ongoing 
research and development.  There are a number of established applicants in the 
technology area (holding >101 documents in their portfolio), but there are still 
significant numbers of small patent portfolios.  Further refinement of the search 
areas could pinpoint areas of rapid development, which might identify emergent 
technologies.  
 
Further work could investigate the portfolios of applicants who are still active, or 
concentrate on a similar analysis limited to e.g. the last ten years.  Many smaller 
groups appear to be active in this technology space in the UK.  However it would be 
essential that this assessment be put in context via analysis of the UK based activity, 
in comparison to activity in the global patent space for nanotechnology. 
 
  

<2 documents
10%

2-5 
documents

17%

6-20 
documents

22%

21-100 
documents

33%

101+ 
documents

18%



 Intellectual Property Office   Page 28 of 80 
 

2.6 Collaborations 
 
A collaboration map of the top twenty applicants was generated and is shown in 
Figure 12.  This map shows the degree to which pairs of applicants tend to appear in 
same records and is an indicator of technology transfer.  The strength of the lines 
indicates the frequency with which that pair both appear in a record together.  This is 
an explicit indicator of collaboration.   
 
A further collaboration map of the top twenty applicants was generated and is shown 
in Figure 13.  In this case the map is showing the degree to which inventors are 
shared between the respective pairs of applicants.  The strength of the lines 
indicates the frequency with which an inventor appears in both applicantsô records.  
This may also be interpreted as an indicator of collaboration. 
 
These maps only display collaborations between any of the top twenty applicants 
with any other of the top twenty applicants.  Therefore, although many of these 
applicants show collaborative activity with other applicants, these cannot all be 
displayed at once.  Figure 14 shows a map for the top three commercial applicants 
and the top three university applicants that are examined in detail in section 3 below, 
together with all of their significant collaborators.  The more tenuous collaborations 
are not included so as to avoid crowding the map. 
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Figure 12  Collaboration map showing collaboration by applicant 


