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IP trends on anti-viral medicines and vaccines related to COVID-19 
 

In order to contain the global pandemic caused by the COVID-19 pathogen, it is imperative to take 

prompt action in conducting R&D on drug discovery and approving and commercializing the drug.  In 

Japan, some research institutes and pharmaceutical companies are paving a way for developing novel 

medicines whereas others are trying to repurpose their existing ones.  In this report, we feature the IP 

trends on anti-viral medicines and vaccines related to COVID-19 in Japan. 

 
Structure and Mechanism of Coronavirus (The SARS-CoV-2 Virus) 

Firstly, coronavirus is a positive-sense single-stranded RNA virus with a length of 100 to 200 nm in 

diameter.  The virus is covered with an envelope, other proteins and spike proteins that protrude from 

its surface.  When the virus invades a body and attaches onto ACE2 receptors on the surface of host 

cells, the virus releases viral RNA, transcribes its genome and replicates the virus.  Presently, seven 

types of coronavirus including the novel COVID-19 are known to be contagious in humans.  Since the 

year 2000, we have tackled two regional epidemics—the severe acute respiratory syndrome (SARS) in 

2001 to 2003 and the middle-east respiratory syndrome (MERS) in 2012 to 2015. 

[Structure of SARS-CoV] 

 

Reference: Nature Reviews Microbiology volume 7, pages 226–236 (2009) 

 

Patent information on promising antiviral medicines and vaccines 

[Antiviral medicines] 

Generic name: favipiravir 

Product name: Avigan® 

Applicant: Toyama Chemical Co., Ltd. (Assignee is now renamed as Fujifilm Toyama Chemical Co. Ltd.) 

Japanese Patent Number: 3453362 

NOTE: Original patent application (JP Application number: 2000-565890) expired on August 18, 2019.  

The PTE application was granted only for its use against influenza and not against the novel 

coronavirus. 

 

Avigan® is a viral RNA polymerase inhibitor with a mechanism of inhibiting influenza viral gene 

reproduction.  When Avigan® was granted approval for marketing and manufacturing in Japan in 2014, 
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its use was limited to only when an outbreak of novel or re-emerging influenza occurs and if other 

influenza antiviral drugs are found to be ineffective or insufficiently effective.  Under the current 

pandemic, doctors have been allowed to administer the medicine to a patient with severe symptoms at 

their discretion as part of an observation study since February 2020.  In medical practice, the drug is 

widely administered to patients—of which some have experienced positive outcomes—confirming the 

drug’s efficacy in treatment.  Currently, Fujifilm has conducted Phase III clinical trials in Japan and 

the U.S while the Japanese government has attempted to ramp up its production and free distribution of 

Avigan® to other countries.  More importantly, the government is in the process to grant the drug’s 

market and sales approval in May. 

 

Generic name: remdesivir 

Product name: Veklury® 

Applicant: Gilead Sciences, Inc. 

Japanese Patent Number: 5969471 

 

Remdesivir is a RNA polymerase inhibitor to prevent virus replication.  Remdesivir is an experimental 

antiviral drug developed to treat patients infected with Ebola and now promises to cure COVID-19.  On 

May 7, 2020, the Ministry of Health, Labor, and Welfare (MHLW) of Japan granted an exceptional 

approval to Remdesivir in response to a dire need to treat patients with severe symptoms.  Presently, 

Japan is the only country which has authorized regulatory approval of Remdesivir for the treatment of 

COVID-19 under exceptional approval with reference to the Emergency Use Authorization (EUA) of 

Remdesivir in the United States. 

 

[Vaccine] 

Applicants: AnGes, Inc. and Osaka University 

Filing Date: April 1, 2020 

 

This DNA vaccine is prepared with plasmid DNA manufacturing technology.  A circular DNA (plasmid) 

encoding the protein of the target pathogen of COVID-19 induces antibodies to prevent contagions of the 

COVID-19 and T-cells.  The vaccine inoculation could help prevention and treatment of the disease.  

DNA vaccines are considered safe as they have no pathogenicity, and they can also be produced in a 

short period.  The DNA vaccine was jointly developed by AnGes which is a gene medicine manufacturer 

established by Osaka University, Takara Bio, Daicel, and a bio-startup derived from Keio University.  

Since the application has just been filed at the JPO, the JPO examination has yet to be commenced. 

 

Filing trends on patent applications related to antiviral medicines and vaccines at the JPO 

We have calculated and analyzed patent filing trends related to anti-coronavirus medicines and vaccines. 

[Search Conditions] 

Search tool: NRI Cyber Patent 
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Publication date: Between January 1, 2001 and December 31, 2019 

Keywords:  

- “ウイルス (virus) ” in Abstract 

- “核酸+ポリヌクレオチド+ポリヌクレタイド+ベクター+ワクチン (nucleic acid + polynucleotide + 

polynucleotide + vector + vaccine)” in a scope of claim 

- “コロナウイルス (coronavirus)” in full text 

 

[Breakdown of patent publications at the JPO between 2001 and 2019] 

The number of patent applications in this field has gradually risen.  In particular, we have seen an 

increase in trends several years after the 2002-2003 SARS outbreak and 2012-2013 MERS outbreak.  

The number is highly expected to grow in years to come.   

 

 

[Breakdown of Representative IPCs] 

The applications are mainly categorized into the following International Patent Classification (IPC).  

- C12N15: Mutation or genetic engineering; DNA or RNA concerning genetic engineering, vectors, e.g. 

plasmids, or their isolation, preparation or purification; Use of hosts therefor 

- A61K39: Medicinal preparations containing antigens or antibodies 
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[Applicants] 

There are no outstanding applicants with the large number of patent filings.  Most of them file a 

handful of cases a year, and it seems they do not intend to file a certain number of applications next year 

due to time-consuming R&D activity and budget concerns.  More than half of the applicants are U.S-

based research institutes and corporations.  When breaking down the type of businesses, the ratio 

among universities/research institutes/governmental organizations and pharmaceutical companies is 

3:8.   

 

  

IPC 2017 2018 2019

A61K 39 14 11 16

C12N 15 18 17 21

Total Number of Publications 56 45 67

IPC Major Subcategory 2017 2018 2019

A61K 39/145
Orthomyxoviridae, e.g. influenza virus

5 0 1

A61K 39/00 4 3 5

C12N 15/09
Recombinant DNA-technology

13 10 3

Name of Applicant Country 2017 2018 2019

Intervet International bv NL 0 0 3

Zoetis Services, LLC US 3 1 3

bluebird bio, Inc. US 2 0 3

US Department of Health and Human
Services

US 0 5 0

Advaxis Inc. US 0 3 1

Immune Design Corp. US 2 2 1

KINETA, Inc. US 2 0 0

The Trustees of the University of
Pennsylvania

US 4 1 1

Novartis AG CH 3 1 0

Type of Applicants 2017 2018 2019

Universities, research institutes, and
governmental body

16 18 19

Pharmaceutical Companies 40 27 48
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[Comments] 

Research and Development on novel antiviral drugs coexists with our history in the fight against 

pathogens.  Each time a pandemic or an epidemic erupts, breakthrough medicines are there to be 

invented for patients.  Patent filing trends related to antiviral drugs and vaccines reflect such R&D 

activities on the novel medicines.  Now that antiviral drugs and vaccines are in urgent need to tackle 

the global pandemic, the number of the patent applications is estimated to grow.  The use of existing 

medicines to treat the novel coronavirus should remind applicants about the importance of filing their 

patents earlier so as to prepare for any unknown viruses or epidemics in the coming future.  We hope 

that the world comes together in solidarity and that the global pandemic will be soon contained. 

AUTHOR 

Masato Iida, Ph.D. 

Patent Attorney 

Vice President 

Dr. Iida has extensive experience in handling patent prosecution in the field of biotechnology and 

pharmaceuticals on behalf of pharmaceutical companies, universities, and research institutions and has 

over 7 years’ experience as a patent attorney.  His expertise covers patent prosecution, trials for 

invalidation, and suits against trial decisions. 

He has also detailed knowledge of genome editing and gave a lecture on notes of caution for patent maps 

and strategies for patent applications on genome editing at a seminar entitled “The Drug Development 

which Genome Editing has been Changing” organized by Nikkei Biotechnology & Business in October 

2015.  Dr. Iida has been asked to contribute articles to medical magazines based on his wide knowledge 

and experience in both biotechnology and the IP field.  In 2019, he was selected for IAM Patent 1000 

2019: The World’s Leading Patent Professionals (Intellectual Asset Management). 

https://www.shigapatent.com/en/professionals/attorneylist/patentattorneyprofile/?attorneyName=masato-iida



