
ROS-NOX Pharma
Selective inhibitor of NADPH oxidase to treat oxidative stress disorders

developed by the University of Pittsburgh  



Executive Summary

 Oxidative stress is an imbalance between reactive oxygen species (ROS) and 
antioxidant defense mechanisms

 Oxidative stress causes damage to proteins, lipids, DNA, cells, and tissues, 
which contributes to numerous age-related disorders including inflammation, 
cardiovascular diseases, neurodegeneration, and cancer

 NADPH oxidase (NOX) enzymes produce ROS and are key targets for 
attenuating excessive oxidative species

 ROS-NOX Pharma has developed NOX inhibitors, which selectively block 
activity of NOX isoforms 1 and 2

 NOX inhibitors can be developed to treat oxidative stress disorders

 ROS-NOX Pharma is seeking advisors, entrepreneurs, and introductions to VCs



Oxidative Stress

 Oxidative Stress is caused by overproduction of Reactive Oxygen Species 

(ROS), resulting in damage to cells and tissues

 Accumulation of oxidative damage over time is thought to contribute to 

numerous diseases and age-associated disorders

Diseases Prevalence in U.S.

Cardiovascular Diseases 130 million1

Chronic Obstructive Pulmonary Disease 12 million2

Neurodegenerative Diseases >6 million3

Cancer 15.5 million4

Diabetes 30 million5

Osteoarthritis & Rheumatoid Arthritis 23.1 million6

Diseases Associated with Oxidative Stress

Source: 
Higashi et al. (2006) Recent Pat Cardiovasc Drug Discov.



NADPH oxidase (NOX) enzymes

produce ROS

 Many NOX isoforms exist & vary in tissue distribution, function, modulation

 There is a need for selective NOX inhibitors 
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First-in-class selective NOX inhibitors

 ROS-NOX Pharma has developed isoform-specific peptide inhibitors of NOX 

 These inhibitors have been used to elucidate roles of NOX isoforms in 

hypertension, atherosclerosis, diabetes, retinopathy, Alzheimer’s Disease, and 

aging among multiple others
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Extensive IP Portfolio of NOX inhibitors 

and therapeutic uses

US 9,187,528; US 9,770,481 B2 – Inhibitors of Nox1

US 9,585,933; US 8,962,570; US Application # 15/441,359 – Therapeutic 
use of peptide inhibitors of NADPH oxidase; aerosolization as a delivery 
mechanism

US 9,796,681; US Application # 15/708,341 – Tetrahydroisoquinolines as 
selective NADPH oxidase 2 inhibitors

https://patents.google.com/patent/US9187528B2/
https://patents.google.com/patent/US9770481B2/en?oq=US9770481B2
https://patents.google.com/patent/US9585933B2/
https://patents.google.com/patent/US8962570B2/en?oq=US8962570
https://patents.google.com/patent/US20170240594A1/en?oq=15%2f441%2c359+
https://patents.google.com/patent/US9796681B2/
https://patents.google.com/patent/US20180009762A1/en?oq=15%2f708341


Cardiovascular Disease (CVD) Market

 Atherosclerosis (plaque build-up in arteries) is the leading cause of CVD 

 ROS can contribute to atherosclerotic plaques

 Typical treatments: statins, ACE inhibitors, anticoagulants, beta blockers, 

and procedures to open blocked arteries 

 Antioxidant vitamins A, C, and E have been studied for 

cardioprotective properties but clinical trials have failed 

to demonstrate conclusive benefit1

Prevalence Market Size ($)

► 130 million patients 

diagnosed with CVD in 

U.S.2

► 18 million CVD-related 

deaths worldwide 

annually3

► CVD drug market valued 

at $80B in 20164

Drivers Disease Segments

► Rising aging population

► Rise in obesity 

► Hypertension

► Hyperlipidemia

► Coronary Artery Diseases

► Peripheral Artery 

Disease

► Arrhythmias
Source: Statista

Heart Disease Hypertension Stroke Other CVD

$218.7B

$55.9B

$45.5B

$31.2B

Average Annual Costs of CVD in U.S. (2014-2015)



Cancer Market
 NOX-dependent ROS contribute to proliferation and invasion of malignant 

cells1

 High adoption of personalized medicine and immuno-oncology has shifted 

oncology drug development focus away from chemotherapy

 Studies on whether supplemental antioxidants reduce the 

risk of cancer have yielded conflicting results (cancer.gov)
Prevalence Market Size ($)

► Lung – 2.09M cases 

worldwide

► Breast – 2.09M

► Colorectal – 1.8M 

► Prostate – 1.28M

► Stomach – 1.0M

Source: WHO

► Global oncology drug 

market valued at 

$97B in 20172

► Estimated to reach 

$177B by 20252

Drivers Drug Segments

► Rising aging population

► Surge in cancer research

► Increase in 

collaborations between 

pharmaceutical 

companies

► Chemotherapy

► Targeted Therapy

► Immunotherapy

► Hormonal Therapy

# of drugs

Source: Statista
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Neurodegenerative Diseases Market
 Oxidative stress induces cellular damage, impairment of DNA repair, 

mitochondrial dysfunction, all key factors in aging and neurodegeneration1

 NO cure for any neurodegenerative disease, current drugs treat symptoms, 

most have adverse side effect profiles

 Approved Drugs: 
 Alzheimer’s: Cholinesterase Inhibitors (Aricept, Exelon, 

Razadyne) and memantine (Namenda)

 Parkinson’s: DOPA decarboxylase inhibitors/Dopamine 

precursors (L-DOPA), Dopamine agonists (Pramipexole, 

Ropinirole, Apomorphine), Anticholinergics, MAO-B inhibitors, NMDA 

antagonists

 Most drugs in development target Beta-Amyloid or Tau, 

which have a long history of clinical trial failures

Prevalence Market Size ($)

► Alzheimer’s Disease 

(AD) is the most 

common 

neurodegenerative 

disorder, affects 24 

million globally2

► AD market valued at 

$3.6B in 20173

► Expected to reach $6.4B 

by 20253 

Estimated # of people with dementia 

worldwide (in millions)

Drivers Disease Segments

► Aging population

► Combination drug 

treatments

► Government support for 

AD research and drug 

development

► Alzheimer’s Disease

► Parkinson’s Disease

► Amyotrophic Lateral 

Sclerosis

► Huntington’s Disease
Source: Statista
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Arthritis Market
 Osteoarthritis (OA) is characterized by joint inflammation, swelling, and 

stiffness caused by cartilage degeneration, often age-related

 No therapies can slow progression, just reduce pain and inflammation

 Rheumatoid Arthritis (RA) is an autoimmune inflammatory disease 

characterized by joint pain, stiffness, and swelling
 Treatment options: anti-inflammatory drugs (NSAIDs, 

steroids disease-modifying drugs can slow progression, 

biologic immune system modulators (e.g. Humira, Orencia)

 RA, and more recently OA, have been linked to oxidative 

stress1,2

Prevalence Market Size ($)

► OA  21 million in U.S.3

► RA 2.1 million in U.S.3

► Estimated 350 million 

people worldwide have 

some form of arthritis3

► Global OA treatment 

market valued at $8B in 

20174

► Global RA therapeutic 

market valued at $20B in 

20165

Drivers Drug Segments

► Aging population

► Increase in obesity and 

diabetes

► Growing acceptance of 

biopharmaceuticals

► Well-defined regulatory 

guidelines

► Analgesics

► NSAIDs

► DMARDs

► Glucocorticoids

► Biologics

► Biosimilars

Americans who bought arthritis medication 

in last 12 months by age (2018)
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Competition

Company Drug MOA
Development 

Status
Indications

APX-5278
Small molecule 

NOX inhibitor
Preclinical

Atherosclerosis, 

Retinopathy

Fudan University
SCM198 

(Leonurine)

Small molecule 

NOX4 inhibitor
Preclinical

Atherosclerosis, 

AD, PD

GKT771 NOX1 inhibitor Preclinical

Angiogenic and 

inflammatory 

processes

GKT831 NOX1&4 inhibitor Phase II
Liver Fibrosis, 

Lung Fibrosis

NOX2 activator

Small molecule 

activator of 

NOX2

Preclinical
Autoimmune 

disorders

http://www.aptabio.com/e_sub03/sub01.php
https://www.frontiersin.org/articles/10.3389/fphar.2018.01468/full#h8
https://www.genkyotex.com/en/pipeline
https://www.genkyotex.com/en/pipeline
http://www.pronoxis.com/research.html


The Team

Patrick Pagano, PhD, FAHA

• Professor, Dep. Of Pharmacology & Chemical 

Biology, University of Pittsburgh

• 25+ years researching vascular dysfunction and 

redox biology/Nox

• Discovered NOX in vascular wall

• Pioneered studies of ROS in vascular tone, 

remodeling, and inflammation



Closing

 ROS-NOX Pharma pioneered the development of 

first-in-class peptide inhibitors of NADPH oxidase 

(NOX) isoforms

 NOX inhibitors have large market opportunity to 

treat numerous age-related disorders such as cancer, 

neurodegeneration, inflammatory disease, and 

cardiovascular disease

 ROS-NOX Pharma is seeking entrepreneurs, advisors, 

and introductions to VCs


