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Technology Opportunities Analysis (TOA) and Tech Mining

• Search and retrieve data (publications and patents).

• Profile the resulting search set.

• Extract latent relationships.

• Represent relationships graphically.

• Interpret the prospects.

Who
When
Where
What
How
Why

D. Zhu, and A. Porter (2002), A. Porter, and S. W. Cunningham (2004)

Exploiting literature information to see patterns, detecting associations, 

and opportunities. 

Forecasting likely development paths for emerging technologies. 



• How to analyze patent text content and understand their topical 

information effectively?

• How to identify potential innovation pathways and technology opportunities 

by using patent topical information?

Patent Topical Analysis 

Comparing with publications, mining patent data is not overly effective.

a) No keyword generated by authors, and the classification system is  

generic.

b) Descriptions in titles & abstracts are more obscure.

c) Novel phrases or words may be ignored due to their low frequencies. 



1. Data retrieving 
and cleaning

2. Clustering 
keywords and 

generating topics

3. Analyzing 
development trend 
of different topics

4. Identifying 
hotspots and 

linkages

Patent Topical Analysis 



Current study – NEDD topical analysis

• Nano-Enabled Drug Delivery (NEDD).

• Derwent Innovation Index (DII) data

• From 2000-2012, 7906 records.

• Different ways to enhance topical intelligence from patent compilations.

1. NLP noun phrases from abstracts and titles, 

2. patent classes (especially, Manual Codes), and 

3. external (imported) keyword list (Medical Subject Headings top 519 

(MeSH) terms from MEDLINE (2012))



Patent example



VantagePoint -- NLP

ClusterSuite -- Cleaning

VantagePoint -- Extracting

Top 500 terms

Specialist -- Checking

3 key terms lists

VantagePoint -- PCA

Abstracts and titles Manual codes MeSH terms

Abstract and titles -- 18 clusters
Manual codes -- 18 clusters
MeSH terms -- 17 clusters

Combing clusters

13 topics

VantagePoint – Auto-Correlation Map

4 sub-systems

Manual

Processes 
for first 
two steps



Combined topics in NEDD patents





Based on the details of 

these clusters and their 

correlations, we divide them 

into sub-systems

• P: process/mechanism 

• D: drug/composition

• C: carrier/vector 

+

• T: target/disease.

Auto-Correlation 
Map of the 13 
NEDD Topics



Developmental Pathways – Locating the 13 NEDD Topics



Application of Gold Nanoparticles



• A systematic process to obtain patent topical information, combining: 3 

different topical information sources for patents, software tools for data 

extracting & cleaning, and specialist review. 

• Comparing with traditional, rough topical clustering, the quality and 

accuracy of our topics are improved. 

• Importing external topical information sources, related MeSH terms, 

enriches our technical intelligence especially novel topics.

Conclusions



Weaknesses of current study

• The linkages and hot topics we analyzed have been reported in 

literature more or less.

• Technically, they are not potential opportunities. 

• Potential concepts/topics should have heretofore not been linked, even 

radical.

• Start with problem, generate potential solution(s).

• Start with technology, generate potential application(s).



R.N. Kostoff et al., Literature-related discovery (LRD): Methodology, Technological Forecasting & Social Change, 75 (2008) 
186–202.

Core 
Literature

• Combination of keywords
• Tech mining
• Fundamental

Directly and indirectly related literature

• Author
• Citation
• Extension of keywords
• …

• Potential solution
• Potential linkage

Next step – Generic framework of LRDI (Literature-related 
Discovery and Innovation)



Next step
• Compare results of different approaches to retrieve directly or 

indirectly related literature.

A

B
C

A

B
C

D
B

C

C 1st 2nd ???

• The potential linkage/solution cannot be groundless. Assess to what extent 

should we expand the query.

• Vetting potential candidates.



Thank You!

Jing Ma
majing881003@163.com
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