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Fig.2 shows which science subjects link with biotechnology patents from 2006-2010. The ratio of the number of papers 
in “biochemistry & molecular biology” is the highest which accounts for 14.3%, followed by “oncology” and 
“immunology” which account for 11.3% and 9.2% respectively. It is found that patent classified in biotechnology have 
highly strong linkage with these subjects. 

Table 1. The number of combinations, subjects of papers and IPC code. 

Rank  Subject  IPC  Number  
1  Oncology  A61P-35/00  1902  
2  Oncology  C12Q-1/68  1716  
3  Biochemistry & 

Molecular Biology  
C12N-15/09  1419  

4  Oncology  G01N-33/574  1222  
5  Biochemistry & 

Molecular Biology  
C12Q-1/68  1197  

6  Oncology  C12N-15/09  1073  
7  Oncology  G01N-33/53  1024  
8  Biochemistry & 

Molecular Biology  
C07H-21/00  1018  

9  Oncology  A61K-39/395  1016  
10  Biochemistry & 

Molecular Biology  
A61P-35/00  945  

11  Biochemistry & 
Molecular Biology  

C07H-21/04  894  

12  Biochemistry & 
Molecular Biology  

C12N-5/10  884  

13  Immunology  A61K-39/00  852  
14  Biochemistry & 

Molecular Biology  
G01N-33/53  851  

15  Biochemistry & 
Molecular Biology  

C07K-14/435  839  

16  Biochemistry & 
Molecular Biology  

A61K-38/00  811  

17  Oncology  C07H-21/00  799  
18  Oncology  A61K-38/00  791  
19  Oncology  A61P-43/00  776  
20  Immunology  C12N-15/09  755  

Table 1 shows the number of combinations, subjects of papers and IPC Codes. The highest number of combinations is 
(A61P35/00, Oncology), followed by (C12Q1/68, Oncology) and (C12N15/09, Biochemistry & Molecular Biology) 1.  

According to the chain-linked model of innovation, basic research in the first and foremost stage contributes not only to 
existing knowledge but also innovation coming, especially it is of particular note in the biotechnology field. Research in 
oncology directly and indirectly influences on technologies of Antineoplastic agents and measuring or testing processes 
involving enzymes or micro-organism. 

3.2 Innovation Front 

“Innovation Front” analyzes articles cited in patent families by co-citation analysis. Since articles cited in patent 
families are close to technology, it is possible to find major researchers and scientific specialties of articles which 
influence technology. Thomson Reuters publishes papers with high impact in Science Watch by assigning them as a 
research front based on the analysis of co-citation frequency of papers. By using the same approach, JST clusters the top 
1% of the most-cited papers which are co-cited by patents and facilitates their visualization as a cluster having an effect 
on technology and innovation. It has christened the papers having an effect on technology with “Innovation Front”. The 
figure 3 shows the result of the Innovation Front. 

 

                                                        
1 A61P: SPECIFIC THERAPEUTIC ACTIVITY OF CHEMICAL COMPOUNDS OR MEDICINAL PREPARATIONS 
A61P35/00: Antineoplastic agents 
C12Q: MEASURING OR TESTING PROCESSES INVOLVING ENZYMES OR MICRO-ORGANISMS 
C12Q1/68: involving nucleic acids 
C12N: MICRO-ORGANISMS OR ENZYMES; COMPOSITIONS THEREOF 
C12N15/09: Recombinant DNA-technology 
For other IPCs, see the URL below: 
http://www.wipo.int/classifications/ipc/en/ 
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