
NASA continues to seek out innovation that provides unique solutions to difficult problems. NASA iTech was created 

to not only identify breakthrough technologies that address pressing issues here on Earth, but ones that also hold 

great promise in overcoming critical space-exploration challenges. All ingenuity is welcome, whether generated by 

business, academia and government organizations, or by any others who wish to make their leading-edge products 

and processes known to NASA leadership and agency partners in the private and public sectors. 

 

Aequor, Inc. 
Non-Toxic Molecules Battle Biofilms 

 

Water sustains life on Earth. But water also hosts a multitude of microbes that can harm humans. 

One prominent example: bacteria. When bacteria adhere to surfaces in aqueous environments, 

they do so by excreting a slimy, glue-like substance – a biofilm – anchoring them to materials 

such as metals, plastics and inert, nano and organic surfaces. Inside the human body, biofilms 

threaten medical implants and a variety of otherwise healthy tissues.  

 

Biofilms protect disease-causing microorganisms by shielding them from antimicrobial 

disinfectants and medications intent on their speedy and complete demise. According to figures 

compiled by the Centers for Disease Control (CDC), biofilms cost the healthcare industry more 

than $350 billion annually, accounting for at least 90 percent of all hospital-acquired infections, 

80 percent of all chronic wound infections, and avoidable diseases still considered incurable, 

such as cystic fibrosis and endocarditis.  

Every bacterium on the CDC lists of pandemic, 

urgent and bioterrorist threats is a biofilm-former, 

as is every antimicrobial-resistant strain, which 

annually cause many hundreds of thousands of 

deaths. 

A Therapeutic Portfolio 

Researchers continue to explore ways to prevent 

biofilm formation and adherence and to disrupt 

and penetrate biofilm membranes when formation 

does occur, so medications can enter and destroy 

whatever infectious agents remain.  

 

Such is the focus of the California-based Aequor, 

Inc., which has discovered more than 30 novel 

small molecules in seawater that impede, disrupt 

and destroy biofilms. These “green,” eco-friendly 

and sustainable compounds prevent bacteria and fungi from forming biofilms, and can also 

remove existing biofilm in less than 10 minutes without triggering resistance. 

  

A scanning electron micrograph of a Staphylococcus 

aureus biofilm formed overnight on silicon elastomer, the 

material from which many catheters and medical devices 

are made. Image courtesy of the National Science 

Foundation.  



Targeted Use 

The Aequor creations differ and are categorized according to best use, as (1) dispersants, 

surfactants, and cleaning agents; (2) antimicrobial biocides, and antifouling agents; and (3) 

human and veterinary drugs, therapeutics, and device coatings. The company offers biofilm 

testing services to formulators of consumer, industrial and medical products to demonstrate 

efficacy. 

 

Because each molecule is different – with variable pH 

ranges, diverse concentrations, and varying composition 

– they can be used alone, in combination with each other, 

and in combination with existing antimicrobials and 

antibiotics at lower concentrations. 

 

Banishing Biofilms in Space 

Film-forming bacteria have long been known as one of 

the most significant challenges confronting long-duration 

space flight. Virulent species sicken astronauts, and their 

protective biofilms reduce mechanical efficiency and 

sensor capability. Biofilms can damage vital equipment 

by corroding surfaces, or by clogging air and water 

purification systems that provide astronaut life support. 

 

Two NASA-funded studies have confirmed that 

spaceflight changes the behavior of bacterial 

communities, potentially increasing prevalence and 

virulence. Biofilms grown in space contain more cells, 

more mass, and are thicker than the control biofilms 

grown on Earth. Microscopy images reveal a previously unobserved structure consisting of a 

dense, mat-like canopy structure supported above the membrane by column-like growths. This 

architecture could potentially intensify resistance to traditional approaches to disrupt and destroy 

biofilms. 

 

Several Aequor molecules are being studied as anti-biofilm protection for the water recycling 

system used on the International Space Station. The National Institutes for Health’s National 

Institute for Infectious Diseases also selected Aequor for an accelerator program to conduct pre-

clinical trials and performance testing of four of the company’s molecules to combat target 

pathogens. 

 

Current Status 

Aequor is leveraging non-toxic molecules added to the 

water system to prevent and remove existing biofilm that 

develops on the water filtration system on International 

Space Station (ISS), reducing contamination in life 

support systems and improving crew health. NASA 

scientists at NASA’s Marshall Space Flight Center have 

been working with Aequor to test their molecules and the 

results have been successful. 

 
More information available: Aqeuor, Inc., Aequor, Inc. Founders 

and National Science Foundation 

Visualization of a human hand covered with 

Pseudomonas bacteria. The green portions 

indicate resistance to conventional 

antimicrobial treatment, with many fewer 

colored red, indicating eradication. Image 

courtesy of the National Science Foundation.  

Natural clay deposits demonstrate antibacterial 

properties, can diminish biofilm populations and 

can kill bacteria common in drug-resistant 

wounds. Image courtesy of the National Science 

Foundation.  

http://www.aequorinc.com/
https://www.youtube.com/watch?v=Y-2aQexRKWk
https://www.nsf.gov/news/special_reports/science_nation/biofilms.jsp

