
 

Product Information 

Nouvex (Figure 1) is a positively charged polymer formed through free radical polymerization of 4-

vinylpyridine (VP) and poly(ethylene glycol) methacrylate (PEGMA) and subsequent quaternization via 1-

bromohexane. 

 

Figure 1. Nouvex Structure 

Note: The x:y ratio is approximately 90:10 in the Master Batch. 

Nouvex was created by Purdue University Materials Engineering Professor Dr. Jeffrey Youngblood and 

colleagues. The initial research on the product was published in Biomacromolecules, with entries 

entitled “In Vitro Biocompatibility Studies of Antibacterial Quaternary Polymers” and “Structure−Activity 

Relationships of Antibacterial and Biocompatible Copolymers.” At the time of Youngblood’s work, 

previous research had already established VP as a strong antimicrobial agent when quaternized with an 

alkyl bromide. However, this polymer is also non-biocompatible. On the other hand, PEGMA is a 

hydrophilic, biocompatible polymer. By co-polymerization of VP and PEGMA and subsequent 

quaternization, Dr. Youngblood and colleagues created an amphiphilic, biocompatible polymer that is a 

more effective antimicrobial than quaternized VP. The Purdue Research Foundation secured a patent for 

the product, later termed Nouvex by PolyGroup LLC, in 2012. The most recent patent is entitled 

“Hydrophilized Antimicrobial Polymers.” PolyGroup has since improved upon Dr. Youngblood’s initial 

work, increasing the antimicrobial activity of Nouvex while not sacrificing biocompatibility. The EPA 

Master Label for Nouvex currently allows applications in injection moldings and plastics extrusion 

processes, among others, “to control microorganisms that cause deterioration and discoloration.” Its 

EPA Registration Number is 91413-2. 

Another application of Nouvex, spraying it, has been recently explored by Poly Group and Tetra Tech 

Group. Tetra has made 1%, 3%, and 5% (w/w) solutions of Nouvex in water. Initially, water and Nouvex 

are not completely soluble; they form an emulsion after the Nouvex and water are agitated. The top 

layer is primarily Nouvex, and the bottom layer is primarily water. Over time, hydrogen bonding 



interactions cause Nouvex to dissolve. Adding an alcohol like isopropyl alcohol appears to hasten the 

dissolving process, which can be attributed to its amphiphilic structure. Alcohol may also quicken the 

drying of Nouvex once it is sprayed. As Nouvex dries, it cross links, which increases its strength. Once 

dry, the variable concentration solutions exhibit a spectrum of tackiness, with the 1% solution being 

almost unnoticeable once sprayed onto a surface.    

In one of Youngblood’s articles on Nouvex, he referenced previous research theorizing that the 

quaternary ammonium cation in polymers like Nouvex attracts the negatively charged cell wall of gram-

positive bacteria, allowing the hydrophobic area of the polymer to disrupt the lipid bilayer of the cell 

membrane and cause lysis. Nouvex is also effective against gram-negative bacteria, likely using the same 

mechanism in the cell membrane. This action is probably replicated by Nouvex against SARS-CoV-2, the 

virus that causes COVID-19. Tests have been conducted using Nouvex against various bacterial strains at 

concentrations below that of the Master Batch. Notably: 

• Following ASTM standards, a BioScience Laboratories, Inc. test of 10.0% Nouvex showed nearly 

a six log10 (over 99.9999% reduction) kill of Pseudomonas aeruginosa (gram-negative) after one 

hour.  

• Using the AOAC germicidal spray products test, MicroChem Laboratory determined that 1.0% 

Nouvex killed all Staphylococcus aureus (gram-positive) on 60/60 contaminated glass slides and 

all Pseudomonas aeruginosa on 59/60 contaminated glass slides. 

• The effectiveness of Nouvex against SARS-CoV-2 is currently being determined by the EPA. 

Safety Data Sheet Summary 

Nouvex does not have significant acute toxicity with exposure through inhalation, ingestion, skin 

contact, or eye contact, determined according to EPA guidelines. 

Precautions when handling Nouvex are: 

• Ensuring adequate ventilation. 

• Using a suitable particle arresting respirator, safety glasses with side shields, rubber gloves, and 

an apron and lab coat. 

Prevent the loss of Nouvex to the environment, as its environmental impact is currently unknown.  

Nouvex is stable when stored under normal warehouse conditions for a period of at least one year, 

determined according to EPA guidelines. 

Do not incidentally expose Nouvex to air or water, as it is hygroscopic. 

The pH of a 1% Nouvex solution in water is 3-4. 

Nouvex degrades at approximately 225 0C. 

Nouvex reacts with strong oxidizers such as a 10% potassium permanganate solution. Strong oxidizers 

are the only class of chemicals incompatible with Nouvex. 

Waste treatment methodology of Nouvex has not been developed. 


