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*Cluster naming method for unsupervised learning of very 
large document collections (Herron, 2006) 

*Shingling method for patent clustering (Lenoir/SparkIP, 
2007) 

*Visualization of Patent Landscapes & Technology Platform 
Formation (Lenoir/SparkIP, 2007) 

*Patent genealogy identification & visualization (Herron, 
Dorie, Lenoir 2008) 
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Automated data collection + 

Database + 

Search + 

Analytics + 

Text & data mining +  

Visualization + 

Review & Expert Input 

 

GLOBONANO 
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*Current team: 

*Tim Lenoir 

*Patrick Herron 

*Evan Donahue (part-time development) 

*Graduate students: 

*Lanceton Dsouza 

*Mathew Thomas 
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*Identification 

*Capture 

*Preparation 

*Analysis 

*Presentation (curation and visualization) 

*Iteration 
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*ISI Web Of Science 

*Grant archives from NIH, NCI, NSF, and 
Grants.gov 

*EPO PATSTAT 

*LinkedIn 

*Hoover’s 

*Nanowerk 

*Future collaborators? 
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*Goals: 

*Broad 

*Deep 

*Temporal 

*Real-time-oriented 

*Active 

*Relational 



Federal Grants for Bionano 2000-2012 

NSF grants in bionano 6391 

NIH grants in bionano 6642 

NCI grants in nanomed 1571 

*

Firm size In US Other 
Countries 

Total 

Small 208 97 305 

Medium 195 92 287 

Large 100 115 215 

TOTAL 503 304 807 
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*Goals: 

*Broad 

*Deep 

*Temporal 

*Real-time oriented 

*Active: Intelligent Adaptive 
Collection Agents 
*Related 
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*Goals: 
* Broad 

* Deep 

* Temporal 

* Real-time-oriented 

* Active 

*Related: When these data reside 
together in a DB they can easily be 
queried and therefore connected 
together 



 Federal 
• NSF 

• NIH 

• DOE 

• SBIR 

Corporate & VC 

GLOBONANO Database 

SEC Info 

Hoovers 

Lexus Nexus 

NanoWerk 

Funding 

Value Chain 
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* Identification 

*Capture 

*Preparation 

*Analysis 

*Presentation (curation and 
visualization) 
*Iteration 

 

*



*Automated Identification 
& Prospecting of Nano Subfields 





* SparkIP/PriorIP: 
Patent trends and visualization 
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* Temporal dynamics of nanotechnology concentration areas over time 
(Dorie, Herron, Lenoir, beginning mid-2008) 

* Reveals conceptual genealogies of specific interrelated technologies 
within US patent set over time 

*Ontology-free & highly detailed 

 

http://vdorie.dyndns.org/temporal/
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Top Five Binary Compounds listed for sale, per Nanowerk 

Silicon oxide

Titanium oxide

Aluminum oxide

Zinc oxide

Iron oxide
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* Platform Development Team 

* Development Methodology 

*Outputs 
* Aims 
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Deviation of Conformity from country average

Marker size proportional to number of publications by that country in that year.
Best fit line is weighted by number of publications by that country in that year.

Trends within countries, over time

Figure 8: Conformity Improves Quality
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* Identified Stars of nanobio/nanomed via  
* Leaders in scientific literature (new method) 
* Leaders in patenting 
* Pass 1: Leaders by funding: NSF, NIH, NCI  
* Pass 2:Leaders in NCI funding 

* Profile leaders in each category by 
* Bibliometrics, including linkage 
* Patents 
* Government funding 
* Startups 
* Private funding 
* Products 

* First pass: Which star type more likely to lead to successful commercialization? 

* Second pass: given the enormous success to date of NCI funding leaders, what 
might the NCI network be doing to contribute to that success? 



 
• For bionano, at least, stars are 

found where bionano 
companies are being founded 

• Trajectory of bionano appears 
different than biotech 
• more private funding 
• stars from previous 

industries playing roles as 
chief scientists and 
investors 

*



*



*Nine NCI-related data table slides removed pending 
publication: 

* Bibliometrics: Standard “stars” vs. NCI funding stars 

* Overview of bionano literature stars 

* Overview of NCI funding stars 

* NCI Stars starting firms 

* Financial details of firms founded by NCI stars 

*More than 100 products 

* 23 Clinical Trials in Progress 

* NCI Alliance Parterships & Collaborations 

* Parterships connected to NCI Alliance  

 

 

 



229 edges 
Average degree 6.7 relationships 
Average path length 2.9 edges 
Average clustering coefficient 0.69 
Network density 0.101 

Before NCI 
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Blue Mods 
Avg. BC 317.8 

NCL BC 1375.7 

Green Mods 
BC 332.9 

1524 edges 
Average degree 15.9 relationships 
Average path length 2.8 edges 
Average clustering coefficient 0.82 
Network density 0.083 
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*In rapidly growing their Alliance by preferentially attaching 
organizations while maintaining a relatively high network 
density, the NCI Alliance accomplishes two things at once: 

*enhances the ability of these preferentially attached highly 
central organizations such as the NCL to accelerate 
innovation 

*increases the absorptive capacity of the entire network 
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* Millions of database records 

* Hundreds of queries 

* Search platform 

* Reporting/analytics 

 

* NLP algorithms 

* Novel visulizations 

* Web+ mobile interface 

* Expanding data set 

* Increasing automation 

* History & Introduction 

* Platform Development Team 

* Development Methodology 

* Outputs 

*Direction: much of what remains involves systems 
integration of 
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*GLOBONANO Research in CEINT 

Identify R&D streams 
leading to invention of 
nano-structured 
materials (NSMs) and 
nano-enabled products 
(NEPs).  
 
 
 
Sources in Globonano:  
Sci/Eng literature; 
federally funded  
research streams; 
private/corporate 
 funded R&D;  
patents 

Step 1: 

Use data from Step 1  
to identify firms 
producing NSMs and 
NEPs.  
 
 
 
 
 
Sources in Globonano: 
SBIR/STTR supported 
startups; new firms 
formed from private 
investment and  VC;  
firms formed through 
mergers and 
acquisitions. 

Establish position of 
NSMs and NSPs in a 
supply/value chain. 
Geographically locate  
the firm-level subunits  
of the value chain. 
 
 
 
Sources in Globonano:  
Database of firms 

Step 2: Step 3: Step 4: 

Identify toxicity risks  
and environmental 
implications for NSMs  
and NEPs. Implications  
of manufacturing 
processes used,  
material and energy 
costs/efficiencies.  
 
Sources in Globonano:   
Collaborative case  
studies with other  
CEINT members 

Globonano will be used to do a broad search of nanoproducts (or potential nanoproducts) to find those that 
might have significant sustainability impacts (positive or negative). These research results will support case 
studies on sustainability with other parts of CEINT 
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Patrick Herron 

patrick.h@duke.edu 

+1 919 668-0276  

Jenkins Collaboratory: 
http://jhfc.duke.edu/jenkins 
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