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Key Features 
NAS is developing a diverse 
portfolio of cationic 
biomaterials with tunable 
structural properties and 
favorable degradability to 
treat inflammatory diseases. A 
WIPO patent was filed May 
24, 2018. Research and 
development to date has 
benefited from $1.2 million in 
federal funding. In vitro and in 
vivo investigation of efficacy, 
toxicity, mechanism, 
functional recovery, and other 
IND-enabling studies are 
underway. 
 
Total External Capital 
Invested 
Dr. Leong is principal 
Investigator on several peer-
reviewed grants from NIH and 
NSF. He has received $1.2 
million in external funding for 
his research of nucleic acid 
scavenger materials.   
 
Financing Sought, Funding 
Strategy and Use of Proceeds: 
Available upon request. 
 
Intellectual Property:  
A world patent application 
(World Patent No. 
2018/222484) was filed on 
May 24, 2018. 
 
Scientific Advisor 
Kam W. Leong, Ph.D.,  
Samuel Y. Sheng Professor of 
Biomedical Engineering; 
Departments of Biomedical 
Engineering and Systems 
Biology, Columbia University 
 
Contact Information 
Joan Martínez 
Technology Licensing Officer 
Columbia Technology 
Ventures 
(212) 854-8444 
joan.martinez@columbia.edu 

Business Description: Columbia University is developing cationic biomaterial Nucleic Acid 
Scavengers (NAS) to treat inflammation and inflammatory diseases. The cationic biomaterials target 
nucleic acids that initiate inflammation without altering the normal inflammatory defense 
mechanisms of the immune system. NAS has potential to treat a host of inflammatory diseases. The 
technology encompasses a diverse portfolio of cationic microparticles, nanoparticles, nanofibers, 
and membranes for local and system delivery with a broad range of target indications. The key 
method of nucleic acid modification and its uses are protected by a patent filed in May 2018. In 
vitro and in vivo investigation of efficacy, toxicity, mechanism, functional recovery, and other IND-
enabling studies are underway. NAS is addressing a blockbuster market with unmet medical need. 
Columbia is seeking licensing or development partners to continue development into clinical trials. 
 
Market size and growth: NAS has the potential to treat illnesses that activate pattern recognition 
receptors (PRRs), which initiate inflammatory responses. Current lead programs for Cationic 
Biomaterial Nucleic Acid Scavengers are: 

 Sepsis – Estimated 30 million cases each year worldwide (WHO) 

 Rheumatoid Arthritis - Estimated 77 million cases worldwide (WHO) 

 Breast cancer – Over 2 million new cases in 2019 (WCRF)  
 
Scientific Expertise: Dr. Kam Leong is an internationally renowned leader in the development of 
nanoscale therapeutics. Professor of Biomedical Engineering at Columbia University, and holds an 
Interdisciplinary Faculty position in the Department of Systems Biology. He is a pioneer in 
developing multifunctional nanoscale technologies for delivering drugs, antigens, proteins, siRNA, 
and DNA to cells. He was elected as a member of the National Academy of Engineering and a 
member of the National Academy of Inventors. He has also received the Lifetime Achievement 
Award from the Chinese American Society of Nanotechnology & Nanomedicine, the President’s 
Fellowship for Distinguished Scientist from the Chinese Academy of Sciences, the Distinguished 
Scientist Award from the International Journal of Medicine, and the Clemson Award for Applied 
Research from the Society of Biomaterials. Additionally, he serves as the Editor-in-Chief of 
Biomaterials.  
 
Technology: Inflammation is a complex biological process orchestrated by the immune system in 
response to harmful stimuli, such as tissue damage or infection. Pattern recognition receptors 
(PRRs) that identify and respond to such stimuli are responsible for initiating the inflammatory 
response. However, inappropriate activation of PRRs can lead to a number of maladies, including 
autoimmune diseases, transplant immunity, and excessive inflammation. Columbia University has 
developed several cationic biomaterials capable of scavenging and binding to the negatively-
charged phosphate backbone of extracellular nucleic acids, which minimizes noninfectious 
inflammatory responses while leaving PRR function intact. Encouraging results from preclinical 
studies suggest that these compounds can be developed into safe and highly efficacious treatments 
for a variety of inflammation-related disorders, including sepsis, Rheumatoid Arthritis, liver and 
spinal cord injury, and breast cancer metastasis.  
 
Comparables 

 Sepsis is treated with antibiotics, IV fluids, and supportive care. Sepsis-related deaths are 
on the rise due, in part, to increasing antimicrobial resistance. Xigris (Eli Lilly) was 
approved in 2001 and withdrawn in 2011, due to failure to demonstrate clinical benefit. 
From 2002 to 2006, Xigris had total cumulative sales of $868 million (Lilly). 

 Rheumatoid Arthritis (RA). Humira is a TNF blocking agent used to treat RA. Humira 
2018 sales were $18.3 billion (IQVIA). Orencia inhibits T Cell activation and is used to 
treat RA. Bristol-Myers Squibb reported Orencia 2018 sales were $2.7 billion. Remicade 
is a TNF blocking agent used to treat RA. Remicade 2018 sales were $5.7 billion (IQVIA) 

 Breast Cancer. Lynparza (AstraZenaca) is approved to treat patients with HER2-negative 
metastatic breast cancer and a particular BRCA mutation. Lynparza salesin 2018 were 
$647 million. (AstraZenaca announcement) Chemotherapy for breast cancer can cost 
$10,000-$100,000 depending on the drug, method of administration, and length/number 
of treatments.  
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