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Abstract:  The COVID-19 infections  remains an ongoing global challenge, with researchers from diverse sectors continuing to 

explore novel mechanisms to combat the coronavirus. The development of vaccines has been a remarkable milestone in reducing 

the spread of the virus. However, certain population groups face adverse side effects or contraindications that make vaccinat ion 

unsuitable for them. For these individuals, the pursuit of alternative therapeutic options becomes critically important. To address 

this need, research into the development of new drugs with higher efficacy in preventing SARS-CoV-2 infection remains 

essential. In this context, a patent landscape analysis has been conducted to identify small molecules prioritized by pharmaceutical 

companies, independent researchers, and academic institutions. Such an analysis not only highlights the innovation trends in 

small-molecule drug development but also provides insights into the competitive landscape. The findings are intended to guide 

new market entrants in identifying potential opportunities for small-molecule technologies, enabling them to strategically plan 

research and development (R&D) activities. Moreover, this analysis will support pharmaceutical industries and research 

organizations in formulating effective intellectual property (IP) strategies within an increasingly competitive environment. 

Beyond market insights, it will also enhance the understanding of knowledge flows across industries and countries, thereby 

fostering collaboration, accelerating innovation, and ultimately facilitating the discovery of effective therapeutics for COVID-19. 
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I. INTRODUCTION 

 

Covid-19 infections brought unprecedented challenges among the pharmaceutical companies, academic and research institute to 

develop new therapeutics and to reduce its impact on global health crisis either through drugs or vaccines to treat and prevent the 

disease; researchers across the globe have been determined to find out the new drugs and repurposing the old ones1. Covid-19 

infections is still unfolded. The WHO Director-General  expressed his concern in thirteenth meeting held on 13 October 2022  of 

the International Health Regulations (2005) (IHR) Emergency Committee regarding the corona virus 2019 disease over persistent  

inequities in vaccine coverage and access to antiviral and therapeutic treatments between countries5. From the beginning of 

Covid-19 pandemic till October 2022, there have been 629,978,289 confirmed cases of COVID-19, including 6,582,023 deaths, 

reported to WHO across the globe6 .When Covid-19 pandemic hit globally in early 2020,not much information was available 

about the virus and the only hope was to save lives of people with the existing drugs. Scientific fraternity across the globe  made 

significant contributions on covid-19 vaccine research, However, How long these vaccines can offer protection against the viruses 

is not yet clear2.Patent data shows that as of late 2022, significant research activities on small molecules have been undergoing for 

developing new drugs to treat covid-19 patients effectively and safely. Such research is equally important to develop new drugs 

for Covid-19 treatment and prevention as well as to deal with new variants. As the research on SARS-CoV-2 was progressing and 
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the knowledge generated through extensive research has allowed development of treatments aimed at prevention and treatment of 

infection with fewer adverse effects for the hosts4. Lopinavir/Ritonavir was the first drug used in emergency use to stop the 

transmission of virus involved in interference of viral replication4. 3indrome3ir, a polymerase inhibitor  of 

SARSCoV2RNA,chloroquine/hydroxychloroquine,inhibitor of viral entry into host cell, ribavirin, polymerase inhibitor and 

immunomodulatory drugs (tocilizumab and sarilumab) were widely used in mitigating Covid-19 4.Currently, discovery of  drugs 

such as camostat mesylate, cathepsin L amantadine hydrochloride or teicoplanin inhibitors such as diminazene, Decanoyl -Arg-

Val-Lys-Arg- chloromethyl ketone (CMK) or modified Portland alpha-1 antitrypsin  has been overshadowed due to the discovery 

of vaccines3. Development of Vaccines by Bio-Pharma giants based on mRNA, non-replicative viral vectors, DNA coding for 

components of the virus, non-replicative viral vectors and protein subunits of the molecules expressed by SARS-CoV-2 resulted 

great success in curbing COVID-19 pandemic16. It is necessary to take into consideration of certain population group that may 

suffer side effects due to the predisposition to allergic reactions or the presence of platelet-activating antibodies against platelet 

factor3. Hence, it is worth looking for alternatives and necessary to continue researching new drugs with greater efficacy in 

mitigating covid-19. The core objective is to capture the research activities on small molecules that are prioritized by the Pharma 

companies, independent researcher, Academic and Research Institutes across the globe, patent filing trends, origin of research, 

and especially the type of small molecules and the action mechanism to target Covid-19.This patent landscape analysis is intended 

to guide new market player to strategize their research activities in small molecules and therapeutics to treat Covid-19. More 

specifically ,this research analysis will help new entrant pharmaceutical companies in development of their IP strategies inc luding 

patentability assessment, white space analysis, infringement analysis , competitive market environment, identifying emerging 

technologies, tracking of potential inventors, technology transfer, licensing opportunities   and to understand the  flow of 

knowledge within industries and across the countries, fostering innovation and finding effective drugs for Covid-19 without 

wasting much time. In the present study, an attempt has been made to search and analyze patents and identification of small 

molecules and action mechanism that are potentially a strong candidate drugs to treat and prevent COVID-19. The study also lists 

out the major market player, collaborative researcher, independent researcher and the significant research activities that have been 

carried out by the Universities and Research institutes. Further, this study also identified the potential market of small molecule 

technologies where R&D activities can be strategized.  

 

II.RESEARCH METHODOLOGY: Patent database (PATENT SCOPE, USPTO, JPO, SIPO, AUSPAT, KIPRIS etc) 

were used to search patents tagged with all possible keywords and classification codes relevant to covid-19 small molecules 

technologies. The search strategies were designed based on four aspects primarily on covid-19, small molecules, action 

mechanism and classification codes. Comprehensive patent search was conducted in combination and cross combination with 

keywords and classification codes. Patent search was conducted for the last five years that is from 1st January 2018 to 15th July 

2022. 839 patents were retrieved upon search and 494 patents are found to be relevant. Since patents are territorial in nature so the 

relevant patent documents were further reduced to one per family. The relevant patent documents were then further analyzed 

based on technology. The analyzed raw data were then normalized manually and patent mapping was done. The patent mapping 

was done manually with respect to three co-occurrence matrix viz number of patents, type of small molecules/action mechanisms 

and assignee. The search was conducted to retrieve the relevant patent documents based on the following search strategy: 

L1= (Covid 19 or n-cov or novel corona virus or Sars-Cov-2 or ANTI-SARS-CoV-2 or Anti-COVID-19 orSARS-COV2-

ANTIGENorINACTIVATED SARS-CoV-2) 

L2= (therapeutic*or therapy or small molecule* or inhibitor or antiviral or drug* or antibody* or Prevent* or treat* or anti -corona 

or target* or formulation*or composition* or vaccine* or compound* or virus vector or virucidal* or ANTI-RNA or 

PROPHYLACTIC or med* or immungen*) 

L3= (A61P31/14 or A61K31/00 or A61K36/17 or A61K2300/00 or A61K38/08) 

L4= (Covid-19 or n-cov or novel corona virus or Sars-Cov-2 or ANTI-SARS-CoV-2 or Anti-Covid-19 or SARS-COV2-

ANTIGEN or  Inactivated SARS- COV-2)AND (therapeutic*or therapy or small molecule* or inhibitor or antiviral or drug* or 

antibody* or Prevent* or treat* or anti-corona or target*or formulation*or composition* or vaccine* or compound* or virus 

vector or virucidal* or ANTI-RNA or PROPHYLACTIC or med* or immungen*) 
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L5= (covid19 or n-cov or novel corona virus or Sars-Cov-2 or ANTI-SARS-CoV-2 or Anti-COVID-19 or SARS-COV2-

ANTIGEN or INACTIVATED SARS-COV-2) AND (A61P31/14 or A61K31/00 or A61K36/17or A61K2300/00 or A61K38/08)  

L6= L4 AND L5BIBLIOGRAPHIC AND TECHNOLOGY TREND ANALYSIS 

 
A. PATENT FILING ACTIVITY   

  

Figure 1(a) and Figure 1(b) reveal that in 2018, only one patent was registered related to Covid-19 small molecule technology. 

Following the outbreak of the pandemic in December 2019, a sharp surge in patent filings was observed between January and 

April 2020. Subsequently, the trend entered a fluctuating growth phase until August 2020. However, after January 2021, with t he 

gradual containment of the pandemic, patent filings declined and entered a weak filing stage.    

                                                                      

                 
                                                                        Fig.1(a)- Patent filing Trends-(Year-wise) 

 

 

 

 

       
 

                                                                               Fig.1(b)- Patent filing Trends (Month-wise) 
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B. RESEARCH HOT-SPOT AND MAJOR MARKET  

 

Table 1 reveals that most of the small molecule technologies for COVID-19 are being protected in countries such as China (180 

patents), the United States (126 patents), Europe (65 patents), Korea (55 patents), Taiwan (22 patents), WO (22 patents), Great 

Britain (19 patents), Canada (15 patents), Australia (15 patents), Japan (15 patents), Russia (11 patents), and Israel (8 patents). 

Among these, China and the United States have emerged as the most productive and significant markets, while Europe, Korea, 

Taiwan, and Great Britain appear to be in a relatively weakened position. The “WO” refers to the World Intellectual Property 

Organization, which has filed 22 patent applications through the Patent Cooperation Treaty (PCT), thereby attracting notable 

global attention. Overall, it is evident from Table 1 that the primary markets for small molecule technologies aimed at mitigating 

COVID-19 are China and the United States, followed by Europe and Korea, as organizations are filing more patents in these 

regions. 

 

TABLE 1| TOP COUNTRIES WHERE SMALL MOLECULE TECHNOLGIES PROTECTION IS SOUGHT  

 

C. SMALL MOLECULE TECHNOLOGY TRENDS 

 

Figure 2 reveals that the major areas of patent applications were filed on inhibitor molecules, antiviral agents, herbal formulations, 

proteins, peptides, monoclonal antibodies, repurposed drugs, and viral vectors. To further refine the patent landscape and 

understand innovations in potential small-molecule candidate drugs worldwide, the relevant patent documents were analyzed 

manually, and 3D maps were generated. These maps highlight 14 different categories of small molecules (Fig. 2), among these; 

research on different types of inhibitors received the highest priority, accounting for 22.5% of total patents, followed by antivirals 

(14%), herbal formulations (9.5%), proteins (8%), peptides (7.09%), and monoclonal antibodies (6.28%). A total of 111 patents  

were filed on inhibitor molecules, with corporates filing fewer than three patents each (“other corporates”) holding the largest 

share (46 patents), followed by academic and research institutes (32 patents), collaborating assignees (21 patents), and 

independent inventors (10 patents). Categories such as nanoparticles, binding molecules, nutraceuticals, polypeptides, antibodies, 

and viral antigens may represent potential white-space opportunities, as very few filings were observed in these areas. Major 

corporates (those with more than three filings each), including CROMIS LLC, Firebrick Pharma, Gilead, and GSK, primarily 

focused on antiviral drugs. In addition, a considerable number of patents were filed on repurposed drugs such as 

hydroxychloroquine, avermectins, and remdesivir by various organizations to mitigate COVID-19. 

 

S.No INPADOC Patent family Countries 

 

No of Patents 

1 CHINA 180 

2 UNITED STATES OF AMERICA 126 

3 EUROPE 65 

4 KOREA 55 

5 TAIWAN 22 

6 WO 22 

7 GREAT BRITAIN 19 

8 CANADA 15 

9 AUSTRALIA 15 

10 JAPAN 14 

11 RUSSIA 11 

12 ISRAIL 8 
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FIG.2- 3D MAPPING OF  SMALL MOLECULES VS PATENT ASSIGNEE 

 

MARKET AND TECHNOLOGY OVERVIEW OF MAJOR CORPORATES 

The bibliographic analysis reveals that among the major corporates (defined as those with more than three patent filings), Kanion 

Pharmaceuticals Ltd registered the highest number of patents (6), followed by Sichuan Chengyu Biological Products Ltd (4), 

Celltrion Inc. (4), CROMIS LLC (3), GSK (3), Gilead Sciences (3), and Firebrick Pharma (3) (Fig. 3). Table 2 shows that Kanion 

Pharmaceuticals, a large-scale Chinese medicine enterprise, has established strong market dominance in herbal drugs within 

China. The company strategically re-oriented some of its core respiratory illness formulations to address COVID-19 and pursued 

protection of its innovations through PCT national phase entries in Hong Kong, Europe (Germany, Russia), and Korea, aiming at  

larger market opportunities. Similarly, Sichuan Chengyu Biological Products Ltd, another Chinese corporate, focused its research 

on bat-derived SARS-CoV-2 RaTG13 strains, herbal formulations, and dual-molecular DNA vaccine technologies. The Korean 

pharmaceutical company Celltrion Inc. concentrated on developing inhibitory molecules based on monoclonal antibodies that 

bind specifically to epitopes in the receptor-binding domain (RBD) of the spike protein. The company aimed to commercialize its 

monoclonal antibody-based anti-COVID-19 drug primarily in European countries, which were severely impacted by the 

pandemic. Among other key players, Moscow-based CROMIS LLC and the U.S.-based biopharmaceutical company Gilead 

Sciences protected their technologies related to RNA polymerase modulators in Europe, the United States, and Taiwan.  

 

 
 

 
                                 Fig.3- Major Market Player                                               Fig.4 – Other than Major Market Player 
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Fig.5: Other Corporates who have filed not more than two(2) patents 

 

 

 
 

Fig.6- Other Corporates who have filed  one patent each. 

 

TABLE-2|SMALL MOLECULE COVID-19 TECHNOLOGIES DESCRIBING INNOVATIONS OF MAJOR CORPORATE 

    

Major Corporate Publication No Potential 

Market 

Typeof 

Small 
Molecule 

 

Small Molecule Strategies to target Covid-19 

KANION PHARMA CN112915187 Hong-kong, 
Germany 

Herbal Herbal Enhancing immunity 

KANION PHARMA WO2021213058 Korea, 

Europe 

Herbal Herbal Inhibit SARS-CoV-2 from replicating 

in the cell concentration at 3000 μg/ml, 

1000 μg/ml, and 200μg/ml 
 

KANION PHARMA WO2021213059 Korea, 

Europe 

Herbal Herbal Inhibit  SARS-CoV-2 replication in 

cells at concentrations of 
2000μg/ml,1000μg/ml, and 500μg/ml 

N
o

 o
f 

P
at

en
t 

http://www.ijnrd.org/


                               © 2025 IJNRD | Volume 10, Issue 10 October 2025 | ISSN: 2456-4184 |IJNRD.ORG 

IJNRD2510091 International Journal of Novel Research and Development (www.ijnrd.org)  

 

a803 

KANION PHARMA WO2021164399 Korea, 

Germany, 
Hong Kong 

Herbal Herbal Inhibit intracellular replication of 

2019-nCoV 

KANION PHARMA WO2021164401 Korea, 

Europe 

Herbal Herbal Inhibit  the replication of 2019-nCoV 

in VeroE6 cells at a dilution 

concentration of 1:5000, 1:10,000 and 
1:20,000 

 

 
KANION PHARMA 

 

 

 
WO2021218422 

 

 
Germany, 

Hong Kong 

 

 
Herbal 

 

 
Herbal 

 

Inhibit 2019-nCoV replication at 
concentrations of 1:100, 1:1000, and 

1:10000 

 
 

 

 

SICHUAN 
CHENGYU 

BIOLOGICAL 

 

 
 

 

 

 
CN111437384 

 
 

 

 

China 

 
 

 

 

 
- 

 
 

 

 

Bat/CovRaTG13 
strain of SARS-

CoV-2 

 
 

 

 

Recombinant vaccine 

SICHUAN 

CHENGYU 

BIOLOGICAL 

CN111700998 China Herbal Scrophulariacea

e,Gardenia, 

Coptis, 
Forsythia, 

Yinchen,Poria, 

Astragalus, 

Huangjing, 
Zedoary 

Inhibition effect on the SARS-CoV-2 

at CC50 

 

                     
SICHUAN 

CHENGYU 

BIOLOGICAL 
 

 

 
WO2021203236 

 

 

 

 

 

 
Bat/CovRaTG13 

strain of SARS-

CoV-2 

 

 
Live vaccine, an inactivated vaccine 

and/or a recombinant vaccine 

SICHUAN 
CHENGYU 

BIOLOGICAL 

US2021338803 United States - Viral antigen 
and 

immunization T 

Cell co- 
activator 

 
Dual-molecular DNA vaccine 

CROMIS LLC 

 

WO2021225467 Europe Antiviral Avipiravir Broad spectrum inhibitor of viral RNA 

polymerase 

 

CROMIS LLC 

 

 
 

WO2021225468 Europe Antiviral Favipiravir Broad spectrum inhibitor of viral RNA 

polymerase 

 

CROMIS LLC EP3928778 Europe Antiviral Micronized 

Favipiravir 

Broad spectrum inhibitor of viral RNA 

polymerase 
 

CELLTRION 

 

WO2022015093 Europe Inhibitory 

drug 

Monoclonal 

antibody 

Binds to the SARS coronavirus-2 

surface spike protein 

 

CELLTRION  KR20210118343 

 

Korea, 

Europe 

Inhibitory 

drug 

Monoclonal 

antibody 

Binds to the SARS-coronavirus-2 

surface spike protein 

 

 

CELLTRION  

 

WO202201967 

 

Korea, 

Europe  

 

Inhibitory 

drug 

 

Monoclonal 

antibody 

 

Binds to a specific epitope in RBD of a 

spike protein 
 

CELLTRION  KR20220012792 Korea Inhibitory 

drug 

Monoclonal 

antibody 

Binds to an epitope of the SARS-

coronavirus-2 S protein 

 

GSK WO2021191827 Taiwan, 

Germany 

Inhibitor 3C-Like (3CL) 

protease 

inhibitor 

Inhibit 3CL protease 

GSK WO2022049521 

 

Europe Agonist IMIDAZONAP

HTHYRIDINES 

AND 
IMIDAZOPYRI

DOPYRIMIDIN

ES 

Agonist of human interferon alpha and 

beta receptor subunit 

GSK WO2022002867 
 

Europe Antiviral Fucoidan Binds electrostatically to fucoidan.  
 

GILEAD SCIENCES 
 

WO2022046631 Taiwan,US,EP Inhibitor Phospho Lipid  Inhibiting a viral RNA polymerase in a cell 

GILEAD SCIENCES WO2021262826 Taiwan,USA Inhibitor 1'-CYANO Inhibiting a viral RNA polymerase in a 
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ROLE OF ACADEMY AND RESEARCH INSTITUTE ON SMALL MOLECULE TECHNOLOGY IN 

MITIGATING COVID-19 

 

Figure 4 indicates that academic and research institutes across the globe played a significant role in combating the COVID-19 pandemic, 

contributing 97 patents. Despite the severe lockdowns worldwide, a sharp rise in patent filing activity was observed during the peak of the 

pandemic (Fig. 7). Table 3 shows that the Academy of Military Medical Sciences secured patent protection for their technologies in multiple 

countries, including the United States. Their research focus was on inhibitor molecules such as Abl tyrosine kinase inhibitors, Ritonavir, 

Nitazoxanide, Tizoxanide, Cannabidiol, benzoate compounds, and 2,4,5-trisubstituted 1,2,4-triazolones. Similarly, the University of Emory 

sought protection in several jurisdictions for technologies related to viral protease inhibitors, including 3CL protease and Picornavirus 3C 

protease.Among small-molecule technologies, inhibitors, antivirals, monoclonal antibodies, and homologous coronavirus spike proteins 

were identified as the primary research interests of academia and research institutions (Fig. 8). Furthermore, Figure 9 illustrates that patent 

protection for small-molecule technologies targeting COVID-19 is predominantly sought in developed countries, particularly China and the 

United States, followed by Korea. It is also evident from Figure 9 that major markets for COVID-19 small-molecule technologies are 

concentrated in China, the United States, Korea, and European countries, as these regions were most severely affected by the pandemic. 

 

Fig.7. Academic /Research Institutes Patent filing Trends                  Fig.8.Type of Small Molecules Vs no of Patents 

                                            

Fig.9. Geography of Protection 

 and Europe NUCLEOSIDE 

ANALOGS 

cell 

GILEAD SCIENCES WO2022047065 

 

Taiwan,USA 

and Europe 

Antiviral Antiviral 

Compound 

Inhibiting a viral RNA polymerase in a 

cell 

FIREBRICK 

PHARMA 

US2021347858 USA Inhibitor Anti-SARS-

CoV-2-S-protein 
immunoglobulin 

Y(IgY) 

antibodies 

Bind to a SARS-CoV-2 S protein RBD 

domain. 

FIREBRICK 

PHARMA 

AU2020102610 Australia Antimicrob

ial 

POVIDONE-

IODINE 

Eliminated the replication competent 

SARS-CoV-2 

 

FIREBRICK 

PHARMA 

US11246887  

USA 

 

Antimicrob

ial 

 

Povidone-iodine 

 

Eliminated the replication competent 

SARS-CoV-2 

 

Type of 

N
o
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TABLE.3| LEADING ACADEMIC/RESEARCH INSTITUTES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTERNATIONAL RESEARCH COLLABORATIONS 

 
The global patent data highlights landmark collaborations between academia, industry, and government sectors that accelerated the 

development of small-molecule research as potential drug candidates to mitigate COVID-19. A significant number of patents were 

registered as a result of such collaborative efforts (Fig. 4). Based on Figure 10, industry–industry collaborations contributed the most, 

accounting for 32 patents, followed by academia–industry partnerships with 25 patents, and government–industry collaborations with 11 

patents. These findings underscore the pivotal role of international scientific collaborations in ensuring rapid knowledge exchange and the 

development of effective therapeutics against the novel coronavirus. Figure.11. further shows that industry–industry collaborations primarily 

focused on inhibitors, peptides, and protein molecules, whereas academia–industry collaborations concentrated more on peptides and 

antiviral molecules. Interestingly, it is evident from Figure 11. that polypeptides could represent a potential “white-space” opportunity for 

future collaborative research, as very few intellectual property filings were observed in this category. 

S.NO Assignee(Academic/Research Institute) 

 

Patent  

Family(INPADOC) 

Innovation Originating 

Country 

1 ACADEMY OF MILITARY MEDICAL 

SCIENCES 

 

10 CHINA 

2 UNIVERSITY EMORY 

 

10 USA 

3 UNIVERSITY AJOU INDUSTRY ACADEMIC 

COOP FOUND 

 

3 KORA 

4 UNIVERSITY NORTH EASTERN 

 

3 USA 

5 STATENS SERUM INSTITUTE 

 

2 

 

DENMARK 

6 THECHINESEUNIVERSITY OF HONG-KONG 

 

2 

 

HONG KONG 

 

 

 

7 

 

 

UNIVERSITY TUEBINGEN MEDIZINISCHE  

 

FAKULTAET 

 

 

2 

 

 

 

GERMANY 

8 UNIVERSITY SOOCHOW 2 

 

CHINA 

9 UNIVERSITY NOTTINGHAM 

 

2 

 

UNITED KINGDOM 

10 UNIVERSITY FLORIDA STATE RESEARCH 

FOUND 

 

2 

 

USA 

11 HEIDELBERG UNIVERSITY 2 

 

GERMANY 
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  Fig.10. Type of Collaborations Vs No of Patents 

 

 

Fig.11 – Type of Collaborations Vs Small molecules Co-occurrence matrix 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE.4| TOP COLLABORATING ASSIGNEE 

0

5

10

15

20

25

30

35

25

8

2 2 3 3

11

1 1

32

Type of Collaborations  

N
o
 o

f 
P

a
te

n
ts

 

No of Patents 

Type of Small Molecules 

T
y
p

e
 o

f 
C

o
ll

a
b

o
ra

ti
o

n
s 

http://www.ijnrd.org/


                               © 2025 IJNRD | Volume 10, Issue 10 October 2025 | ISSN: 2456-4184 |IJNRD.ORG 

IJNRD2510091 International Journal of Novel Research and Development (www.ijnrd.org)  

 

a807 

RANK Patent No Collaborating 

Assignee 

No 

(INPADOC 
Patent 

Family) 

 

Countries 

where 
technology is 

protected 

Small Molecule Type of Small 

Molecule 

Strategies to 

Target SARS-
COV-2 

1 EP387886
2A2  

ABCELLERA 
BIOLOGICS INC|  

US HEALTH 

20 AU,BR, 
CA,EP, GB,IL, 

KR, MA,TW, 

US,PCT) 
 

Fully human 
antibodies 

Monoclonal 
antibody 

Binds to a SARS-
CoV-2 antigen 

2 WO20212

13288A1  

SHANGHAI INST 

MATERIA 
MEDICA CAS| 

WUHAN INST 

OF VIROLOGY  

 

11 AU,BR, 

CA,IL,CN,KR 

Nucleoside 

analog 

Antiviral Inhibiting the 

replication of the 
virus 

3 WO20211

52131A1 

 

ABIVAX | 

The French 

National Centre for 
Scientific 

Research| 

UNIV 
MONTPELLIER  

INST CURIE 

 

10 AU,BR, 

CA,CN, EP,IL, 

KR, PCT 

8-chloro-N-(4-

(trifluoromethoxy

)phenyl)quinolin-
2-amine 

Inhibitor Nucleoside/nucle

otide reverse 

transcriptase 
inhibitors 

 
 

 

 
4 

US202124
6170A1 

 

 

JANSSEN 
PHARMACEUTI

CALS INC | 

Beth Israel 
Deaconess 

Medical Center 

(BIDMC) | 
 

9 BR EP KR US 
UY PCT 

Isolated nucleic 
and/or 

recombinant 

nucleic acid 
encoding a 

coronavirus S 

protein 
 

 

Protein Recombinant 
vaccine 

 

CA31504
08A1  

 

MAXIVAX SA  
LES| The Geneva 

University 

Hospitals 
 

 

9 

 

AU,CA, 
CN,EP, JP, 

KR, PCT, 

 

Genetically 
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Fig.12- Geography of Collaborating Research 

 

Table 4 reveals that among the collaborating assignees, the U.S.-based AbCellera Biologics Inc. and the U.S. Department of Health occupy 

the top position, with 20 patent families. The second-largest collaboration is between the Shanghai Institute of Materia Medica, CAS, and 

the Wuhan Institute of Virology, with 11 patent families. Notably, India-based biopharmaceutical company Biocon Ltd., in collaboration 

with the Center of Molecular Immunology, Cuba, ranks sixth globally. The major drug candidates protected through these collaborations 

include monoclonal antibodies, nucleoside analogs (antivirals), and 8-chloro-N-(4-(trifluoromethoxy)phenyl)quinolin-2-amine (an 

inhibitor), all of which have been patented in multiple jurisdictions for potential commercial exploitation. To assess the R&D strength of 

collaborative research on small molecules across countries, the priority countries of the collaborating assignees were analyzed, and the 

proportion of patents registered in each country is shown in Figure 12. It is evident from Figure 12 that the majority of patents resulting from 

collaborations were registered in China (CN, 30%), followed by the United States (US, 16%), Europe (EP, 11%), Korea (KR, 10%), Taiwan 

(TW, 5%), and Canada (CA, 4%). The remaining countries—including Japan (JP), Australia (AU), Great Britain (GB), Israel (IL), India 

(IN), and the Netherlands (NL)—collectively accounted for 24% of the total patent filings. 

 

Independent Inventors Innovating for Covid-19 

 
The active engagement of industry, universities, government organizations, non-profit bodies, and independent researchers worldwide has 

demonstrated that society can respond rapidly to a global health crisis such as the COVID-19 pandemic. Figure 4 shows that independent 

inventors across the globe contributed a total of 70 patents. The key areas of research where significant intellectual property was generated 

include antiviral compounds, herbal formulations, inhibitors, nanoparticles, and nutraceutical compositions. A particularly noteworthy 

development is the granting of a patent to Dr. Rajesh Shah, Managing Director of Life Force Homeopathy, Mumbai, for a homeopathic 

medicine (Nosode composition) designed for the prevention, alleviation, and treatment of COVID-19 infection.Based on Table 5, forward 

citation data of COVID-19 small-molecule patents filed by independent inventors was analyzed to identify emerging technologies. The 

analysis reveals that most of the leading independent inventors are based in China. Among the highly cited patents, CN111330003A 

discloses a novel COVID-19 remedy involving RNA interference mechanisms, wherein a SARS-CoV-2 conserved functional gene 

sequence preparation binds to homologous RNA and degrades it without the involvement of antigens or antibodies. Another highly cited 

patent, CN111574622A, describes an anti-COVID-19 antibody obtained by immunizing healthy poultry animals with an inactivated 

COVID-19 vaccine, offering therapeutic potential across early, middle, and late stages of infection. In addition, the Korean patent 
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KR20200124185A reports the development of a new small molecule for COVID-19 treatment, where 100 to 300 mg of dapsone per day, or 

an appropriate derivative dose, is administered as an oral vaccine or therapeutic agent 

                                                   
 

        Fig.13- Patent filling activity by Independent Inventors 
 

 

TABLE-5|TOP INDEPENDENT INVENTOR DESCRIBING SMALL MOLECULE INNOVATIONS.  

 

S.NO Publication No Independent 

Inventor 

Forward 

Citation 

Small Molecule Type of Small 

Molecule 

Strategies to 

TargetSARS-COV-2 

 

1 CN111330003A WENG 

BINGHUAN 

6 siRNA antisense 

strand 

SARS-CoV-2 

homologous 

RNA 

Bind to SARS-CoV-2 

homologous RNA to 

degrade the 

homologous RNA 

without the 

involvement of 

antigens and 

antibodies 

2 CN111574622A LIU 

HUIFANG 

4 Anti-human COVID-

19 antibody 

Antibody - 

3 KR20200124185A LEE JONG 

HUN 

2 Inflammasome 

competitor dapsone 

Vaccine - 

4 CN111480718A HUANG LUQI 2 Honeysuckle, 

pogostemon 

cablin,lily,poria 

cocos,mint, 

foliummori,phaseolus 

calcaratus and 

ginseng 

Herbal - 

5 CN113277994A DU JESSICA 

XINYUN 

2 Thiazole compound Antiviral - 

 

 

Conclusion 

 
It was observed that overall patent filing activity on small-molecule technologies sharply increased during the peak of the pandemic, 

particularly in April 2020, and subsequently entered a phase of fluctuating growth. Research on different types of inhibitor molecules was 
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given the highest priority, accounting for 22% of total patents filed worldwide. China and the United States emerged as the most important 

markets for small-molecule technologies, as the majority of filings were concentrated in these countries by leading organizations. 

Collaborations between industry partners and academia–industry alliances highlighted the significance of open-innovation models in 

combating the COVID-19 pandemic, resulting in a large number of patents globally. Independent researchers, along with academic and 

research institutions, also made noteworthy contributions, together accounting for 33% of total patent filings.This patent landscape analysis 

provides a comprehensive overview of small-molecule research activities carried out by industry, independent inventors, and 

academic/research institutions worldwide. The findings may serve as a valuable portfolio for researchers and innovators in designing new 

roadmaps for the development of potential candidate drugs. The results clearly indicate that R&D efforts in China, the United States, 

Europe, and Korea represent the major global resources mobilized to mitigate the COVID-19 crisis. Finally, the analysis demonstrates that 

the majority of patents targeted SARS-CoV-2 through mechanisms such as viral replication inhibitors, viral entry inhibitors, main protease 

inhibitors, immunoresponse modulators, RNA-dependent RNA polymerase inhibitors, and cytokine production inhibitors, underscoring the 

central role of small-molecule therapeutics in the global fight against COVID-19. 
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