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I. Background 

Ono Pharmaceutical is the assignee of U.S. Patents 7,595,048, 8,168,179, 8,728,474, 9,067,999, 
9,073,994, and 9,402,899, which are generally directed the treatment of cancer using antibodies that 
target specific receptor-ligand interactions in T cells.1 The rights to these patents were assigned to Ono 
Pharmaceutical by Dr. Tasuku Honjo, among several others. Dana-Farber sued to have Dr. Gordon 
Freeman and Dr. Clive Wood added as co-inventors, the U.S. District Court for the District of 
Massachusetts ruled in Dana-Farber’s favor, and Ono Pharmaceutical appealed. 
 
 T cells are a type of white blood cell that process information to develop immune responses. T 
cells include a primary receptor (aptly named the “T cell receptor”) that binds to antigens to cause an 
immune response. However, the signal that is sent to activate a T cell will not be sent unless a ligand 
binds to one of the T cell’s co-stimulatory receptors. Another type of cell, dendritic cells, express two 
such ligands and present antigens to T cells. Thus, for a T cell to activate an immune response, the 
antigen (on a dendritic cell) binds to a T cell receptor, and a ligand on the dendritic cell binds to a co-
stimulatory receptor of the T cell.  
 
 T cells also include an inhibitory receptor, PD-1. When PD-1 binds to one of its ligands, PD-
L1 or PD-L2, a T cell is inhibited.  This means cells that express either of these ligands are shielded 
from attack. However, sometimes tumor cells express the ligands, thereby allowing them to circumvent 
an immune response. The patents in this case claim use of antibodies that target either the PD-1 receptor 
or the PD-L1 ligand to block the PD-1 receptor-ligand interaction to cause an immune response against 
tumor cells that would otherwise have been hidden by their expression of the PD-L1/L2 ligands. 
 
 Dr. Honjo discovered the PD-1 receptor and isolated its DNA sequence. He also started to try 
to find a ligand that binds to the PD-1 receptor. Dr. Honjo met with representatives from Ono 
Pharmaceutical, who placed him in contact with Dr. Wood. Drs. Honjo and Wood discussed Dr. 
Honjo’s work, and Dr. Wood agreed to work with Dr. Honjo to find the PD-1 ligand. Separately, Dr. 
                                                           
1 Claim 1 of the Patent No. 8,728,474 is fairly representative of the claims from the patents in this case. It recites “[a] 
method for treatment of a tumor in a patient, comprising administering to the patient a pharmaceutically effective 
amount of an anti-PD-1 monoclonal antibody.”  
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Freeman, who was a researcher at Dana-Farber, was studying ligands, including one ligand that binds 
to the co-stimulatory receptors of T cells. Dr. Freeman found a sequence of amino acids that forms the 
binding portion of such ligands and that the sequence had previously been found in ovarian tumors. 
 
 Drs. Honjo, Wood, and Freeman began sharing information and collaborating together. While 
Dr. Honjo made significant findings in his research,2 Drs. Wood and Freeman discovered the PD-L1 
ligand, Dr. Wood found that PD-1/PD-L1 binding inhibits an immune response, Drs. Wood and 
Freeman discovered that anti-PD-13 and anti-PD-L1 antibodies can block the pathway’s inhibitory 
signal, and Dr. Freeman’s experiments confirmed PD-L1 expression in tumors. 
 
 After the three scientists began collaborating, Drs. Wood and Freeman filed a provisional 
patent application in the United States that did not include Dr. Honjo as an inventor. After finding out 
about this, Dr. Honjo filed a patent application in Japan that listed neither Dr. Wood nor Dr. Freeman 
as an inventor. Each of the patents litigated in this case claims priority to the patent application field 
in Japan. When ruling in favor of Dana-Farber that Drs. Wood and Freeman should be added as co-
inventors to the six patents, the district court determined that Dr. Wood and Dr. Freeman’s 
contributions were significant to the conception of each of the patents. Ono Pharmaceutical appealed. 
 
II. Issue 

1. Did the district court err in finding that Drs. Wood and Freeman significantly contributed to the 
conception of the patents? 
 
III. Discussion 

 No, the Federal Circuit found that the district court correctly determined that Drs. Wood and 
Freeman were co-inventors of the patents at stake. On appeal, Ono Pharmaceutical argued that Dr. 
Honjo conceived of the patents independently of Drs. Wood and Freeman because: 1) the patents claim 
specific methods of treating cancer using PD-1 or PD-L1 blocking antibodies; 2) independent from 
Drs. Wood and Freeman, Dr. Honjo and his team discussed the possibility of using PD-1 to treat 
treating cancer in conjunction with data generated from his team’s experiments on knockout mice; 3) 
any previous work was at most speculative because it was not in vivo; 4) the patents were issued over 
the provisional application that Drs. Wood and Freeman filed; and 5) any inventive contributions of 
Dr. Wood and Dr. Freeman should be deemed irrelevant because their work with Dr. Honjo was 
published before conception of the patented inventions.4  
 
 In rejecting Ono Pharmaceutical’s arguments, the court reviewed legal precedent regarding join 
inventorship a made several observations. For example, “a joint invention is simply the product of a 
collaboration between two or more persons working together to solve the problem addressed” and that, 
to be a joint inventor, “one must: 1) contribute in some significant manner to the conception or 
reduction to practice of the invention, 2) make a contribution to the claimed invention that is not 
insignificant in quality, when that contribution is measured against the dimension of the full invention, 
and 3) do more than merely explain to the real inventors well-known concepts and/or the current state 
of the art.” The Federal Circuit also indicated that “there is no explicit lower limit on the quantum or 
quality of inventive contribution required for a person to qualify as a joint inventor,” and that people 

                                                           
2 Dr. Honjo won the 2018 Nobel Prize in Physiology or Medicine. 
3 Dr. Honjo provided the anti-PD-1 antibodies to Dr. Wood for further experimentation. 
4 Ono Pharmaceutical also asked the court to adopt a legal rule that once a contribution is made public, it no longer 
qualifies as a significant contribution to conception. 
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“may be joint inventors even though they do not physically work on the invention together or at the 
same time, and even though each does not make the same type or amount of contribution.”5  
Additionally, “conception is complete when an idea is definite and permanent enough that one of skill 
in the art could under-stand the invention.”  Furthermore, the court noted that an inventor does not 
need to know “that an invention will work for its intended purpose in order for conception to be 
complete, as verification that an invention actually works is part of its reduction to practice.” Using 
this framework, the Federal Circuit dismantled each of Ono Pharmaceutical’s arguments. 
 
 First, the fact that Drs. Wood and Freeman were not present for or participants in all the 
experiments that led to the conception of the claimed inventions does not eliminate or reduce their 
overall contributions throughout their collaboration with Dr. Honjo. Second, it does not matter if Dr. 
Honjo’s team performed the experiments that provided in vivo verification.6  Third, joint inventorship 
does not depend on whether a claimed invention is novel or nonobvious over a particular researcher’s 
contribution. Finally, a collaborative effort is “not negated by a joint inventor disclosing ideas less than 
the total invention to others.”  More specifically, while earlier publication of an invention can be 
potentially hazardous to patentability, “publication of a portion of a complex invention does not 
necessarily defeat joint inventorship of that invention.” 
 
IV. Conclusion 

The Federal Circuit determined that the district court correctly determined that Drs. Wood and 
Freeman should be included as co-inventors on the patents at stake because Dr. Wood and Dr. Freeman 
materially contributed to the inception of the patented inventions. 

                                                           
5 Pre-AIA 35 U.S.C. § 116 recites, inter alia:  

When an invention is made by two or more persons jointly, they shall apply for patent jointly and 
each make the required oath, except as otherwise provided in this title. Inventors may apply for a 
patent jointly even though (1) they did not physically work together or at the same time, (2) each 
did not make the same type or amount of contribution, or (3) each did not make a contribution to 
the subject matter of every claim of the patent.” 

6 The court also noted that Dr. Honjo’s team’s work was conducted after Dr. Freeman had shown expression of PD-
L1 in human tumors, therefore meaning that PD-L1’s potential utility in treating human cancers was developed jointly 
with Dr. Freeman before Dr. Honjo’s team’s in vivo experiments. 
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