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Brilacidin and COVID-19 

Defensin-mimetic therapeutics, informed by the attributes of natural defensins (small antimicrobial 

peptides, AMPs, expressed widely in the animal kingdom that serve as the first line of defense against foreign 

invasion of the body), comprise an attractive potential therapeutic intervention to combat the 

coronavirus (COVID-19) given their innate and multifaceted immunomodulatory properties. 

Brilacidin, and other defensin-mimetics similar in structure, have been tested against various clinical 

isolates of both gram-positive and gram-negative pathogens, with strong activity exhibited across 

multiple isolates. Enveloped viruses, like the coronavirus, have also been tested, with activity noted. 

University of Pennsylvania scientists who conducted early Brilacidin research are optimistic about the 

multi-tiered advantages of Brilacidin to elicit a response, particularly when accompanied by drug 

optimization, formulation and delivery work, which is supported in the academic literature.  

The two Review Articles on coronaviruses, linked below, suggest immunomodulators, like Brilacidin, 

might be therapeutic options, potentially acting synergistically when 

combined with other antivirals. The antimicrobial peptide rhesus θ-

defensin 1 already has been shown to have an anti-SARS-CoV effect. 

• Geng, Li, et al. “Coronavirus Infections and Immune Responses.” 

Journal of Medical Virology (Vol 92, Issue 4): 424-432. 

doi.org/10.1002/jmv.25685 (January 25, 2020). 

• Zumia, A., et al. “Coronaviruses - Drug Discovery and Therapeutic 

Options.” Nat Rev Drug Discov. 2016 May;15(5):327-47. doi: 

10.1038/nrd.2015.37. Epub 2016 Feb 12. 

Exhibiting anti-bacterial, anti-inflammatory and immunomodulatory properties, Brilacidin has shown 

therapeutic benefit in successfully completed Phase 2 clinical trials in different clinical indications: 

• Acute Bacterial Skin and Skin Structure Infections (ABSSSI) (FDA QIDP): Phase 2b (NCT02052388), 

intravenous delivery 

• Inflammatory Bowel Disease (IBD): Phase 2 Proof-of-Concept in Ulcerative Proctitis/Proctosigmoiditis, 

enema formulation; being developed as an oral tablet in Ulcerative Colitis, Phase 2 planning underway 

• Oral Mucositis (OM) (FDA Fast Track): Phase 2 (NCT02324335), oral rinse delivery 

Supported in the academic literature, potential extension of Brilacidin as a topical agent into 

dermatology indications, such as Atopic Dermatitis and Acne, is planned.  

Computationally-modeled after natural Host Defense Proteins/Peptides (HDPs)1, the 

“front-line” of defense in the body's innate immune system, Brilacidin is a synthetic, 

non-peptidic small molecule that kills pathogens swiftly and effectively. Just as 

importantly, Brilacidin functions in a robust immunomodulatory capacity, lessening 

inflammation and promoting healing. Based on research originally conducted at the 

 
1 Brilacidin was modeled on the host defense properties a frog peptide called magainin based on research 
conducted in the late 1980s by Dr. Michael Zasloff. See “New Weapons for the Germ Wars” (pdf) (2002). 

Brilacidin (PMX-30063) is Innovation Pharmaceuticals’ defensin-mimetic drug candidate exhibiting 

substantial therapeutic potential in human clinical trials. 

https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://link.springer.com/article/10.1186/s12951-019-0566-z
https://jvi.asm.org/content/83/21/11385.short
https://onlinelibrary.wiley.com/doi/10.1002/jmv.25685
https://www.nature.com/articles/nrd.2015.37
https://www.nature.com/articles/nrd.2015.37
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/qualified-infectious-disease-product-designation-questions-and-answers
https://clinicaltrials.gov/ct2/show/NCT02052388
https://clinicaltrials.gov/ct2/show/NCT04240223
https://www.fda.gov/patients/fast-track-breakthrough-therapy-accelerated-approval-priority-review/fast-track
https://clinicaltrials.gov/ct2/show/NCT02324335
https://onlinelibrary.wiley.com/doi/full/10.1111/exd.13314
https://onlinelibrary.wiley.com/doi/full/10.1111/cei.13013
http://www.ipharminc.com/brilacidin-1
https://www.nytimes.com/1987/07/31/us/curiosity-on-healing-in-frogs-leads-to-a-gain-in-antibiotics.html
https://en.wikipedia.org/wiki/Michael_Zasloff
http://www.ipharminc.com/s/new_weapons_for_the_germ_wars.pdf
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University of Pennsylvania—including by two National Academy of Science members (Dr. William F. 

DeGrado, referred to by Forbes in 2011 as the “Antibiotic Artisan” and “Genius Chemist”, and Dr. 

Michael L. Klein), and other scientists—Brilacidin was designed to be smaller (1/10th the size), more 

stable, more potent (by a 100-fold) and more selective (by a 1000-fold) than natural defensins so as to 

overcome most shortcomings (e.g., degradation, toxicity, malabsorption, high-cost of manufacturing), 

that have complicated their clinical development.  

Defensin/AMP-based-mimetics—again, such as Brilacidin, which was designed de novo to optimize drug 

exposure in terms of pharmacokinetics and efficacy—are increasingly being recognized within Pharma 

and Academia alike as a “multifaceted” and highly promising class of drug candidates with potential 

application in treating numerous illnesses and diseases. 

Referred to as the “Swiss Army Knife” of the human body, defensins exhibit a number of distinct and 

highly favorable therapeutic characteristics—anti-bacterial, anti-inflammatory, anti-fungal, anti-biofilm, 

anti-cancer, and antiviral, across the innate and adaptive immune response. The antiviral properties of 

natural defensins/AMPs 

(and their synthetic 

mimics) are being 

studied by virologists 

the world over, with 

newer understandings 

elucidating their direct 

mechanisms of action 

against non-enveloped 

and enveloped viruses 

alike, along with their 

role in the regulation of 

inflammation and 

chemoattraction.  

Relevant review articles, 

with select excerpts, are 

inked below:  

• Park MS, et al. “Towards the Application of Human Defensins at Antivirals.” Biomol Ther (Seoul). 

2018 May 1;26(3):242-254. doi: 10.4062/biomolther.2017.172. 

“Due to the relative nonspecificity of the targets of defensins compared to those of the adaptive arm, 

antiviral applications of defensins are conceptually ideal for defense against different viral 

infections.” (emphasis added) […]  

“We propose a prophylactic ‘defensin vaccine’ concept of a planned and controlled overexpression 

of defensins, which is akin to manually operating the ‘safety lock’ of natural defensin expression 

program as needed. Our proposal is in the same conceptual line of Edward Jenner’s ‘vaccination’ 

(Morgan and Parker, 2007), which took advantage of the inherent human immune system.” 

https://en.wikipedia.org/wiki/William_DeGrado
https://en.wikipedia.org/wiki/William_DeGrado
https://www.forbes.com/forbes/2011/0214/technology-william-degrado-chemistry-biotech-antibiotic-artisan.html#1310622abdce
https://en.wikipedia.org/wiki/Michael_L._Klein
https://en.wikipedia.org/wiki/Michael_L._Klein
https://www.pnas.org/content/99/8/5110
https://www.pnas.org/content/106/17/6968.full
http://www.ipharminc.com/new-blog/2017/11/21/brilacidin-as-a-successful-example-of-de-novo-drug-design
https://www.futuremedicine.com/doi/full/10.2217/fmb.15.45
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6485945/
http://www.ipharminc.com/press-release/2019/10/8/innovation-pharmaceuticals-cites-recent-academic-literature-showing-host-defense-proteins-at-cutting-edge-of-medicine-for-multiple-diseases
https://www.ncbi.nlm.nih.gov/pubmed/20730446
https://www.frontiersin.org/articles/10.3389/fimmu.2015.00115/full
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5933891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1810486/
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• Ahmed A, et al. “Human Antimicrobial Peptides as Therapeutics for Viral Infections.” Viruses. 2019 

Aug 1;11(8). pii: E704. doi: 10.3390/v11080704. 

“Progress has been made in the last decade to elucidate the mechanisms of action of various AMPs. 

The primary mechanism of AMP-mediated antiviral activity has been attributed to direct interference 

with, and destabilization of, viral envelopes. However, AMPs have also demonstrated selective 

immune modulation. Antiviral activity against both enveloped and non-enveloped viruses has been 

reported with the latter hinting at the presence of undiscovered activities of AMPs, in addition to the 

known direct interaction with viral envelopes. […] In vulnerable individuals, prophylactic expression 

of AMPs has the potential to become a preventative strategy against viral infections, especially 

during emerging pandemics. In addition, the simplicity of AMPs makes the development of 

synthetic peptide analogues a cost-effective measure to treat established viral infections. 

[emphasis added] AMPs and their synthetic derivatives are a promising avenue to yield new 

strategies to control and treat a wide range of viral diseases but their application is still at the 

preliminary stages. Therefore, further research is warranted to understand AMP antiviral activity 

both in vivo and in vitro and to determine underlying mechanisms involved in AMP-mediated 

immune modulation for clinical applications.”  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6722670/
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Coronavirus (SARS-CoV-2) (COVID-19) 

The coronavirus (COVID-19) outbreak poses a significant life-

threatening and economic risk throughout the world. As of March 1, 

2020, almost 87,500 cases have been diagnosed across at least 60 

countries (now in all continents except Antarctica), including 70 cases 

in the U.S., resulting in nearly 3,000 reported deaths.  

The underlying theory is that Brilacidin, as a defensin-mimetic, might show particular promise as a 

coronavirus treatment by bolstering the body’s natural immune response to help fight the virus2—

whether administered intravenously3 as a monotherapy or as an adjuvant therapy—as well as resolve 

secondary infections in the sickest patients.4 As previously referenced, defensin-based vaccines have 

been proposed, though developing Brilacidin as a vaccine would be a longer process (12+ months). 

Innovation is exploring collaborations with leading virologists and scientists to further evaluate Brilacidin 

as a potential novel coronavirus treatment. A Material Transfer Agreement (MTA) has been signed with 

a Regional Biocontainment Lab. A separate MTA has been submitted to a top University Virology Lab 

managed by one the world’s leading coronavirus experts. Brilacidin drug substance will be sent to assess 

and inform, at no cost to the Company, the drug’s potential antiviral and anti-inflammatory properties in 

the context of viral infections, including its potential inhibition of SARS-CoV-2, the virus responsible for 

COVID-19. The Company is making plans potentially to test additional defensin-mimetic compounds 

(synthetic analogs similar to Brilacidin) that might 

be tailored to exhibit enhanced antiviral activity. 

The Company has submitted a preliminary 

summary of Brilacidin’s potential as a novel 

coronavirus treatment to the Biomedical Advanced 

Research and Development Authority (BARDA), 

dedicated to rapidly identifying and funding medical countermeasures to COVID-19. Should lab tests 

support Brilacidin’s antiviral activity against SARS-CoV-2 (COVID-19), and potentially other RNA viruses, 

the Company may look to expedite clinical development of Brilacidin as an antiviral therapy, including 

targeting COVID-19, via pharmaceutical partnerships, academic collaborations and government grants. 

 
2 Brilacidin, shown in pre-clinical tests to inhibit PDE4/PDE3, might provide added benefit as a result of this particular 
mechanism by 1) disrupting viral replication; and 2) enhancing the protective role of natural surfactants in the lung, helping 
resolve respiratory problems common to the coronavirus. Defensins play a key role in pulmonary and mucosal host defense. 
Expression levels of defensins in the body have also been studied as promising pathogen-specific biomarkers.  
 
3 Brilacidin completed a Phase 2b FDA trial where, delivered as a single dose, it compared favorably to a 7-day dosing regimen 
of daptomycin (Cubicin™). See mechanistic studies of Brilacidin: Mensa, B., et al. (2014).  
 
4 According to available epidemiological and clinical data, patients most severely affected by COVID-19—up to 20% of cases, 
usually the elderly and those with underlying conditions—can require hospitalization and intensive care. These patients exhibit 
higher levels of pro-inflammatory cytokines, which Brilacidin inhibits (e.g., anti-TNF-α, IL-1β, IL-6, IL-8, MIP2-α, MCP-1, MMP-9). 
Bacterial infections can co-present in these patients. Brilacidin may help fight such infections given its strong anti-infective 
activity against multiple strains of pathogenic bacteria (see: “Brilacidin as a Late-Stage Antibiotic Drug Candidate”), including 
methicillin-resistant Staphylococcus aureus (MRSA). The duration of antibiotic treatment, in one study of 99 cases in Wuhan 
China, was between 3 and 17 days (a median of 5 days). Single-dose Brilacidin might help reduce the time to possible disease 
resolution toward preventing deaths. Highly transmissible (asymptomatic spreading), COVID-19 has a ~2 to 3% mortality rate. 

https://www.who.int/emergencies/diseases/novel-coronavirus-2019/
https://www.nytimes.com/interactive/2020/world/coronavirus-maps.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5933891/
http://www.ipharminc.com/press-release/2020/2/18/innovation-pharmaceuticals-exploring-lead-defensin-mimetic-drug-candidate-brilacidin-as-potential-novel-coronavirus-treatment
http://www.ipharminc.com/press-release/2020/2/27/innovation-pharmaceuticals-to-ship-brilacidin-to-us-regional-biocontainment-laboratory-for-research-against-coronavirus-covid-19
http://www.ipharminc.com/press-release/2020/2/24/innovation-pharmaceuticals-submits-material-transfer-agreement-to-study-lead-defensin-mimetic-brilacidin-for-coronavirus-covid-19
https://www.medicalcountermeasures.gov/app/barda/coronavirus.aspx
http://www.ipharminc.com/press-release/2018/10/12/innovation-pharmaceuticals-brilacidin-as-a-novel-inhibitor-of-phosphodiesterase-4-pde4-supports-its-potential-to-treat-autoimmune-and-inflammatory-diseases
https://jvi.asm.org/content/72/6/4712
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3398032/
https://www.annualreviews.org/doi/full/10.1146/annurev.physiol.64.081501.134340
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4934752/
https://www.frontiersin.org/articles/10.3389/fmicb.2018.02762/full
http://www.ipharminc.com/new-events-and-presentations/2016/11/30/25th-european-congress-of-clinical-microbiology-and-infectious-diseases-eccmid-2015-a-randomized-double-blind-study-comparing-single-dose-and-short-course-brilacidin
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4135847/
https://www.thelancet.com/journals/lanres/article/PIIS2213-2600(20)30079-5/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30183-5/fulltext
http://www.ipharminc.com/new-blog/2018/3/7/brilacidin-as-a-novel-late-stage-antibiotic-drug-candidate
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)30211-7/fulltext
http://www.cidrap.umn.edu/news-perspective/2020/02/study-72000-covid-19-patients-finds-23-death-rate


Innovation Pharmaceuticals, Brilacidin (PMX-30063)/COVID-19 Overview (March 1, 2020) 6 of 22 

 

          Source 

https://www.cdc.gov/coronavirus/2019-ncov/index.html
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Source (pdf); See also: Zasloff, M. “Antimicrobial Peptides of Multicellular Organisms: My Perspective.” 

Adv Exp Med Biol. 2019;1117:3-6. doi: 10.1007/978-981-13-3588-4_1. 

https://pdfs.semanticscholar.org/aa96/c669649b4fb0dd4ea6b45b6b86ea7f7d08f2.pdf
https://www.ncbi.nlm.nih.gov/pubmed/30980349
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Source (pdf) 

file:///C:/Users/Kyle%20Weston/Documents/IPI/cmdr.ubc.ca/bobh/wp-content/uploads/2017/11/BC-Sun-2017.pdf
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Source (pdf) 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6485945/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6485945/pdf/nihms-1524078.pdf
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Source (pdf) 

https://pubs.rsc.org/lv/content/articlehtml/2018/py/c8py00012c
https://pubs.rsc.org/en/content/articlepdf/2018/py/c8py00012c
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Source (pdf) 

https://www.ingentaconnect.com/contentone/ben/ctmc/2017/00000017/00000005/art00007
http://www.smls-nrt.org/sites/nrt.pse.umass.edu/files/Tew-CurrTopMedChem-2017-2017-review%20with%20Rick%20Scott_0.pdf
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Source (pdf) 

https://jvi.asm.org/content/83/21/11385.short
https://jvi.asm.org/content/jvi/83/21/11385.full.pdf
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https://www.frontiersin.org/articles/10.3389/fmicb.2018.02762/full
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   Source (pdf) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5933891/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5933891/pdf/bt-26-242.pdf
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Source (pdf) 

Conclusion: “Taken together, these features of the defensins and other antimicrobial peptides have 

to be considered when they are utilized as adjuvant and vaccine carriers for non-immunogenic or 

weakly immunogenic antigens. Use of different defensins may enable induction of controlled and 

polarized immune responses individually tailored for the specific disease at will.” [emphasis added] 

https://www.ingentaconnect.com/content/ben/cpps/2005/00000006/00000001/art00006
https://www.researchgate.net/profile/Arya_Biragyn/publication/8092107_Defensins_-_Non-antibiotic_Use_for_Vaccine_Development/links/02e7e52a5fadfd39cb000000/Defensins-Non-antibiotic-Use-for-Vaccine-Development.pdf
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Forward-Looking Statements: There is no assurance made or implied that testing of Brilacidin for any 

coronavirus will be conducted or successful. This informational document contains forward-looking 

statements made pursuant to the safe harbor provisions of the Private Securities Litigation Reform Act 

of 1995 including statements concerning future drug development plans, other statements regarding 

future product developments, and markets, including with respect to specific indications, and any other 

statements which are other than statements of historical fact. These statements involve risks, 

uncertainties and assumptions that could cause the Company’s actual results and experience to differ 

materially from anticipated results and expectations expressed in these forward-looking statements. 

The Company has in some cases identified forward-looking statements by using words such as 

“anticipates,” “believes,” “hopes,” “estimates,” “looks,” “expects,” “plans,” “intends,” “goal,” 

“potential,” “may,” “suggest,” and similar expressions. Among other factors that could cause actual 

results to differ materially from those expressed in forward-looking statements are the Company’s need 

for, and the availability of, substantial capital in the future to fund its operations and research and 

development; including the amount and timing of the sale of shares of common stock under securities 

purchase agreements; the fact that the Company’s licensee(s) may not successfully complete pre-clinical 

or clinical testing and the Company will not receive milestone payments, or the fact that the Company’s 

compounds may not successfully complete pre-clinical or clinical testing, or be granted regulatory 

approval to be sold and marketed in the United States or elsewhere. A more complete description of 

these risk factors is included in the Company’s filings with the Securities and Exchange Commission. You 

should not place undue reliance on any forward-looking statements. The Company undertakes no 

obligation to release publicly the results of any revisions to any such forward-looking statements that 

may be made to reflect events or circumstances after the date of this press release or to reflect the 

occurrence of unanticipated events, except as required by applicable law or regulation. 


