
Resistance of DuPont Polymers to 
Disinfecting Chemicals, Including Those 
Effective Against the SARS-CoV-2 Virus

White Paper
DuPont Solutions for High-Touch Applications
Home Appliances | Healthcare | Automotive | Commercial

By Ram Ratnagiri and Ryan Martin



DuPont Solutions for High-Touch Applications

Contents 
Abstract………………………………………………………………………….3

Introduction………………………………………………………………….. 3

Materials…………………………………………………………………... 3–4

Experimental Protocol………………………………………………… 5

Results…………………………………………………………………………… 6

Conclusions…………………………………………………………………. 10

Tap Into DuPont Expertise………………………………………… 11

Key Takeaways
• The ongoing global SARS-CoV-2 pandemic puts greater focus  

 on the performance of thermoplastic resins when exposed to  

 disinfectants. 

• Semi-crystalline materials are found to be more resistant to   

 all disinfectants than amorphous resins or blends.

• Elastomeric resins showed very good retention of strength   

 and initial modulus when exposed to disinfectants.

• TPO and TES showed degradation when exposed to some   

 disinfectants.

• Study results will be useful to developers and designers 

seeking materials for high-touch products—including home 

appliances as well as healthcare, automotive, and commercial 

applications—that might be exposed to disinfectant 

chemicals, including those that protect against SARS-CoV-2. 

New sanitization practices in commerce calling for more frequent cleaning and the use of a  

variety of disinfectant formulations require a better understanding of their potential to  

affect other functional properties of plastics. 
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Introduction 
The onset and spread of SARS-CoV-2 leading to a global 

pandemic in 2020 has severely impacted millions of lives and 

livelihoods and continues to be a significant threat to public 

health and safety. As we adapt and take precautions to stop the 

spread of the disease, we see the need for the use of materials 

resistant to common disinfecting chemicals. Semi-crystalline 

polymers are intrinsically more resistant to chemical attack 

compared to amorphous polymers. New sanitization practices 

in commerce calling for more frequent cleaning and the 

use of a variety of disinfectant formulations require a better 

understanding of their potential to affect other functional 

properties of plastics. The current study was undertaken to 

provide guidance on the most commonly used disinfectants  

and their impact on tensile properties of our materials. 

In this study, representative grades from each product 

family were chosen based on their use in either healthcare 

environments or high-touchpoint commercial applications. 

Materials 
Disinfectants
The United States Environmental Protection Agency (EPA)   

maintains a list of disinfectants that have demonstrated  

efficacy against a variety of pathogens. This list has been 

updated to indicate efficacy against SARS-CoV-2 and 

recommended use concentration, exposure time, surface 

characteristics (hard or porous), and use environment 

(residential, industrial, or healthcare).  

The EPA list was used as a guide to collect the most common 

active ingredients in disinfectants. Based on an analysis of the 

active ingredients in the formulations that can disinfect SARS-

CoV-2 in a contact time of 60 seconds or less, the following four 

families were selected for this study:

  • Sodium hypochlorite (bleach)—used as 2.5% solution  

   of NaOCl

  • Hydrogen peroxide—used at 3% concentration

  • Quaternary ammonium—0.5% solution of dimethyl   

   benzyl ammonium chloride and dodecyl dimethyl   

   ammonium chloride

  • Ethanol—a 90% reagent grade solution 

In addition to the above four active ingredients, commercial 

formulations of either liquids or wipes were also used as 

indicated in Table 1.

Abstract 

We investigated the exposure resistance of DuPont thermoplastic materials to common disinfecting 

chemicals and contrasted their behavior to amorphous resins and blends. Of interest are those chemical 

families and commercial formulations shown to have efficacy in disinfecting SARS-CoV-2, the virus that 

causes COVID-19. A screening program was chosen to test the tensile property retention of representative 

unreinforced grades from DuPont™ Crastin®, Delrin®, Hytrel®, Zytel®, TPSiV®, and MULTIFLEX™ product families. 

Potential alternative materials from competitors were also tested. Molded tensile bars under strain were 

exposed to the disinfectants for 96 hours and visual changes and property retention were reported. It was 

observed that tensile strength retention of DuPont semi-crystalline polymers is excellent across all the 

disinfectants that were used.
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Commercial Disinfectant Active Ingredient Form

Clorox® Healthcare Bleach Bleach Spray

Lysol® Mold and Mildew Bleach Spray

Sani-Cloth® Bleach Germicidal Disposable Wipe Bleach Wipe

Sani-HyPerCide® Hydrogen peroxide Spray

Oxivir® Tb Hydrogen peroxide Spray

Virex® TB Quaternary ammonium Spray

Sani-Cloth® AF3 Quaternary ammonium Wipe

Table 1. List of Commercial Disinfectant Formulations.
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Polymers
Unreinforced grades from our portfolio of resins were chosen. These are representative of our materials that are currently used in 

healthcare applications or are used in applications that represent frequent touch surfaces such as auto interiors, wearable electronic 

devices, and household appliances. The materials span a wide range from soft elastomeric to hard thermoplastic resins.

In addition to DuPont polymers, samples of competitive materials in similar product categories and potential alternatives to our 

polymers were obtained and included in the testing. The complete list of materials tested is shown in Table 2. The DuPont polymers 

are listed first followed by competitive materials. The list comprises both rigid thermoplastics (identified in bold) and elastomeric 

polymers. In the rest of the report, the materials are identified either by their grade for DuPont polymers or by the family of 

competitive materials.

Product Description Family

Crastin® S600F40 Unreinforced, lubricated, low viscosity polybutylene terephthalate resin for injection molding PBT

Delrin® 500P Medium viscosity acetal homopolymer POM

Delrin® 311DP Medium-high viscosity acetal homopolymer with enhanced crystallization POM

Zytel® 101L Lubricated polyamide 66 resin for injection molding PA66

Zytel® 151L Lubricated polyamide 612 resin PA612

Hytrel® 3078 Low Modulus thermoplastic polyester elastomer (30D hardness) TPC-ET

Hytrel® 7246 High Modulus thermoplastic polyester elastomer (72D hardness) TPC-ET

TPSiV® 4000-75A Thermoplastic elastomer modified with silicone

MULTIFLEX™ TES A6509 Styrenic thermoplastic elastomer

MULTIFLEX™ TPO 4004 Polyolefin thermoplastic elastomer

PC Low viscosity polycarbonate

PC/PBT Impact modified PC+PBT blend

PC/PET PC+PET unreinforced, flame, UV-stabilized injection molding grade

ABS High-gloss, medium-impact acrylonitrile butadiene styrene injection molding grade

PC/ABS PC+ABS blend

TPU 75Shore A polyester polyol thermoplastic polyurethane

Table 2. List of Polymers.

Tensile strength retention of DuPont semi-crystalline polymers  

is excellent across all the disinfectants that were used. 
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Experimental Protocol

Chemical exposure testing is usually carried out under constant 

strain or stress to accelerate potential failure modes. The current 

study was designed to screen each of the above materials’ 

resistance to disinfecting chemicals over a short exposure time.

  • Test specimens of each material were molded into ISO 

527-2/1A shapes. These were mounted into fixtures (Figure 

1) that maintained a constant 1% strain. 

  • The outer surface of each specimen was exposed to the 

disinfectant. 

  • For liquid/spray disinfectants, a small piece of Kimwipes™ 

soaked in the liquid was placed on the bar. 

  • These bars were then left in a sealed bag for 24 hours.

Figure 1. Constant Strain (1%) Fixture for Chemical Resistance 
Testing. Two views with ISO 527-1/1A bars mounted in the 
fixture are shown.

  • After the 24-hour period the disinfectant liquid/spray was 

reapplied, and the process repeated for four consecutive 

days.

  • For disinfectants that were available as wipes, the 

strained surface of each bar was cleaned with a wipe for 

30 seconds. 

  • This was repeated every 90 minutes, five times a day, for 

four days in succession. 

  • These procedures were designed to mimic an accelerated 

attack on the strained surface of the bars. 

At the end of the 96-hour exposure, the bars were removed from 

the fixture and allowed to relax. Visual changes were noted, 

and the bars were conditioned at 23°C, 50% relative humidity 

prior to testing according to ISO 527-2 conditions. Two different 

cross-head speeds were used: 50mm/min for rigid plastics and 

200mm/min for softer elastomeric materials. Typically, three 

specimens were tested for each condition. Specimens were 

mounted in the constant strain fixture but not exposed to any 

disinfectants were used as controls.
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Family Grade 2.5% 
Bleach

3% 
Peroxide

Quaternary 
Ammonium 
Solution

Ethanol Clorox® 
Healthcare 
Bleach Spray

Lysol® 
Mold and 
Mildew 
Spray

Sani-Cloth® 
Bleach Wipe

Sani-
HyPerCide® 
Spray

Oxivir® 
Tb 
Spray

Sani-Cloth® 
AF3 Wipes

Virex® 
TB 
Spray

Crastin® S600F40 101% 102% 102% 103% 104% 101% 106% 103% 106% 105% 107%

Delrin® 311DP 99% 100% 100% 100% 100% 103% 103% 101% 103% 104% 102%

Delrin® 500P 100% 101% 101% 100% 101% 102% 103% 103% 104% 104% 103%

Zytel® 101L 89% 85% 84% 92% 86% 89% 99% 86% 84% 99% 85%

Zytel® 151L 99% 99% 97% 97% 101% 98% 101% 100% 99% 105% 101%

Competitive Materials

PC 0% 100% 100% 100% 103% 0% 101% 0% 66% 0% 0%

ABS 95% 94% 96% 80% 96% 98% 104% 100% 98% 92% 49%

PC/PET 99% 94% 97% 96% 81% 46% 102% 75% 98% 64% 0%

PC/PBT 99% 99% 99% 93% 99% 28% 101% 94% 98% 91% 0%

PC/ABS 101% 101% 101% 100% 102% 82% 104% 0% 101% 41% 0%

Family Grade 2.5% 
Bleach

3% 
Peroxide

Quaternary 
Ammonium 
Solution

Ethanol Clorox® 
Healthcare 
Bleach Spray

Lysol® 
Mold and 
Mildew 
Spray

Sani-Cloth® 
Bleach Wipe

Sani-
HyPerCide® 
Spray

Oxivir® 
Tb 
Spray

Sani-Cloth® 
AF3 Wipes

Virex® 
TB 
Spray

Crastin® S600F40 100% 137% 144% 137% 129% 104% 138% 114% 119% 141% 138%

Delrin® 311DP 103% 96% 74% 95% 108% 60% 91% 92% 147% 154% 92%

Delrin® 500P 94% 92% 174% 89% 94% 66% 104% 108% 110% 119% 111%

Zytel® 101L 65% 52% 45% 74% 103% 25% 79% 45% 31% 78% 26%

Zytel® 151L 91% 79% 145% 70% 84% 59% 146% 98% 65% 86% 83%

Competitive Materials

PC 0% 95% 90% 97% 80% 0% 129% 0% 76% 0% 0%

ABS 62% 64% 78% 66% 103% 91% 67% 99% 91% 116% 68%

PC/PET 94% 102% 84% 88% 75% 91% 153% 0% 101% 84% 0%

PC/PBT 98% 87% 83% 48% 73% 92% 180% 91% 69% 186% 0%

PC/ABS 96% 98% 89% 50% 201% 88% 106% 96% 92% 182% 0%

Results

Plastics under strain show an accelerated failure due to chemical attack. An important design concern is the effect of exposure to 

disinfectants on the relevant properties of the materials. Property measurements on rigid plastics and elastomeric materials are 

grouped in separate tables. In order to focus on the effects of exposure to disinfectants, property retention relative to unexposed but 

strained controls is reported. Results for tensile strength, modulus, and yield strain retention are reported in Table 3, Table 4, and Table 

5 respectively. Taken together, these three properties illustrate the effect of disinfectants on the most important properties of interest 

for product designers.

Table 3. Retention of tensile strength after 96 hours of exposure to disinfectants—rigid thermoplastics.

Table 4. Retention of tensile modulus after 96 hours of exposure to disinfectants—rigid thermoplastics.
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Family Grade 2.5% 
Bleach

3% 
Peroxide

Quaternary 
Ammonium 
Solution

Ethanol Clorox® 
Healthcare 
Bleach Spray

Lysol® 
Mold and 
Mildew 
Spray

Sani-Cloth® 
Bleach Wipe

Sani-
HyPerCide® 
Spray

Oxivir® 
Tb 
Spray

Sani-Cloth® 
AF3 Wipes

Virex® 
TB 
Spray

Crastin® S600F40 107% 89% 85% 89% 84% 100% 84% 89% 87% 83% 101%

Delrin® 311DP 92% 93% 93% 99% 96% 89% 88% 94% 91% 93% 88%

Delrin® 500P 101% 108% 82% 88% 91% 105% 95% 88% 94% 105% 78%

Zytel® 101L 488% 512% 520% 352% 455% 510% 105% 510% 529% 103% 506%

Zytel® 151L 100% 101% 100% 103% 100% 102% 96% 95% 102% 96% 104%

Competitive Materials

PC 0% 94% 97% 97% 103% 0% 98% 0% 37% 0% 0%

ABS 122% 122% 106% 78% 101% 105% 101% 98% 106% 36% 21%

PC/ABS 100% 97% 101% 100% 103% 67% 92% 0% 100% 43% 0%

PC/PBT 100% 103% 103% 113% 105% 33% 91% 92% 108% 79% 0%

PC/PET 98% 74% 92% 116% 50% 49% 102% 48% 108% 37% 0%

Table 5. Retention of yield strain after 96 hours of exposure to disinfectants—rigid thermoplastics.

A few observations from the above can be summarized:

  • The results are color-coded:

    • acceptable (>80%)

    • marginal (70 ~ 80 %)

    • unacceptable (<70%)

  • Semi-crystalline polymers are seen to maintain their strength on exposure to the different disinfectants. PC and PC blends 

show severe degradation, with certain exposure conditions resulting in complete breaks of the bar. 

  • Comparison of modulus and yield strain indicates plasticization of PA66 resins with the aqueous disinfectant solutions.

  • Lysol® Mold and Mildew has a stronger effect on both semi-crystalline and amorphous resins than Clorox®, though both have 

bleach as the active ingredient. This illustrates the need to test each commercial formulation for a given application and end-

use. Trends observed on the effect of active ingredients are useful but not completely predictive of behavior against complete 

commercial formulations.

For the softer elastomeric materials, tensile tests were performed to the instrument limit of ~400%. It is anticipated that exposure 

to disinfectants could lead to changes in hardness, elongation at break, or strain-induced crystallization. In order to screen for this 

effect using the ISO 527-1A bars used in this study, we compare retention of stress at maximum extension, initial modulus, and strain to 

break/test-end. These are reported in the tables below.
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Family Grade 2.5% 
Bleach

3% 
Peroxide

Quaternary 
Ammonium 
Solution

Ethanol Clorox® 
Healthcare 
Bleach Spray

Lysol® 
Mold and 
Mildew 
Spray

Sani-Cloth® 
Bleach 
Wipe

Sani-
HyPerCide® 
Spray

Oxivir® 
Tb 
Spray

Sani-Cloth® 
AF3 Wipes

Virex® 
TB 
Spray

Hytrel® 3078 94% 91% 97% 93% 96% 97% 98% 94% 96% 99% 96%

Hytrel® 7246 96% 108% 109% 106% 91% 104% 106% 104% 100% 104% 91%

TPSiV® 4000-75A 87% 98% 95% 92% 100% 93% 101% 94% 100% 102% 95%

MULTIFLEX™ TES A6509 101% 101% 99% 101% 100% 100% 94% 97% 96% 98% 96%

MULTIFLEX™ TPO 4004 98% 100% 96% 96% 94% 96% 99% 94% 97% 95% 97%

Competitive Materials

TPU 93% 93% 93% 88% 99% 92% 115% 90% 99% 112% 92%

Family Grade 2.5% 
Bleach

3% 
Peroxide

Quaternary 
Ammonium 
Solution

Ethanol Clorox® 
Healthcare 
Bleach Spray

Lysol® 
Mold and 
Mildew 
Spray

Sani-Cloth® 
Bleach 
Wipe

Sani-
HyPerCide® 
Spray

Oxivir® 
Tb 
Spray

Sani-Cloth® 
AF3 Wipes

Virex® 
TB 
Spray

Hytrel® 3078 91% 84% 93% 89% 88% 90% 96% 91% 95% 94% 93%

Hytrel® 7246 85% 83% 99% 80% 87% 105% 91% 101% 106% 96% 106%

TPSiV® 4000-75A 101% 102% 95% 96% 104% 92% 104% 95% 101% 103% 89%

MULTIFLEX™ TES A6509 87% 88% 73% 71% 112% 100% 64% 63% 118% 80% 60%

MULTIFLEX™ TPO 4004 91% 102% 82% 92% 238% 128% 149% 224% 232% 83% 68%

Competitive Materials

TPU 96% 96% 93% 90% 92% 95% 96% 90% 90% 93% 92%

Family Grade 2.5% 
Bleach

3% 
Peroxide

Quaternary 
Ammonium 
Solution

Ethanol Clorox® 
Healthcare 
Bleach Spray

Lysol® 
Mold and 
Mildew 
Spray

Sani-Cloth® 
Bleach 
Wipe

Sani-
HyPerCide® 
Spray

Oxivir® 
Tb 
Spray

Sani-Cloth® 
AF3 Wipes

Virex® 
TB 
Spray

Hytrel® 3078 100% 101% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Hytrel® 7246 100% 109% 110% 111% 92% 111% 108% 111% 107% 101% 92%

TPSiV® 4000-75A 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

MULTIFLEX™ TES A6509 100% 100% 100% 100% 100% 100% 100% 100% 100% 99% 100%

MULTIFLEX™ TPO 4004 80% 99% 77% 70% 74% 91% 93% 64% 83% 71% 92%

Competitive Materials

TPU 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Table 6. Retention of peak stress after 96 hours of exposure to disinfectants—elastomeric polymers.

Table 7. Retention of initial modulus after 96 hours of exposure to disinfectants—elastomeric polymers.

Table 8. Retention of strain at break or maximum extension after 96 hours of exposure—elastomeric polymers.

Lysol® Mold and Mildew has a stronger effect on both semi-crystalline and  

amorphous resins than Clorox®, though both have bleach as the active ingredient.  

This illustrates the need to test each commercial formulation for a given application and end-use.
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In contrast to the rigid thermoplastics, smaller changes in properties were observed for the elastomeric polymers.

  • No significant reduction in ability to bear load (stress at maximum extension) was observed across the tested range of materials  

   and disinfectants.

  • MULTIFLEX™ TES A6509 shows a reduction in modulus against indicating further softening on exposure to quaternary    

   ammonium, ethanol, Sani-Cloth® Bleach, Sani-HyPerCide®, and Virex® TB. It maintains elongation at break on exposure to these   

   disinfectants.

  • MULTIFLEX™ TPO 4004 shows embrittlement due to exposure to quaternary solution, ethanol, Clorox® Healthcare Bleach,   

   Sani-HyPerCide®, and Sani-Cloth® AF3 wipes. 

In addition to the quantitative measurement of property retention, significant visual changes were observed under some exposure 

conditions. These qualitative observations do not necessarily result in a measurable change in load-bearing ability but form a visual 

defect in an exposed part. The most prominent changes are summarized in Table 9. The amorphous resins based on polycarbonate 

showed the greatest sensitivity to disinfectants ranging from surface cracks to complete rupture. For the elastomeric materials, 

absorption of select chemicals or commercial formulation is evidenced by a change in color.

Table 9. Summary of significant visual observations after 96 hours of disinfectant exposure.

Material 2.5% Bleach 3% Peroxide Ethanol Lysol® Mold 
and Mildew 
Spray

Sani-HyPerCide® 
spray

Oxivir® Tb 
Spray

Sani-Cloth® AF3 
Wipes

Virex® TB 
Spray

Delrin® 500P white specks on bar

Hytrel® 3078 slight yellowing yellowing

Hytrel® 7246 slightly yellow

TPSiV® 4000-75A discoloration

Competitive Materials

ABS discoloration surface 
cracks

discoloration surface cracks

PC broke in two surface cracks broke in two broke in two

PC/ABS broke in two surface cracks

PC/PBT surface cracks broke in two

PC/PET surface cracks broke in two

TPU yellowing yellowing

The amorphous resins based on polycarbonate showed the greatest sensitivity to  

disinfectants ranging from surface cracks to complete rupture. For the elastomeric materials,  

absorption of select chemicals or commercial formulation is evidenced by a change in color.
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Conclusions 

We have outlined a streamlined protocol to test our thermoplastic resins for their resistance to disinfectants. Considering the ongoing 

global pandemic, the immediate focus was on classes of disinfectants shown to be effective against SARS-CoV-2 as indicated by EPA. 

In addition to the most common constituent components in the disinfectants (bleach, peroxide, ethanol, and quaternary ammonium 

solutions) commercial formulations from these representative disinfectants were also tested. A short-term exposure for 96 hours with 

periodic refreshing of the chemicals followed by tensile property measurement was used to look for property changes. 

In addition to DuPont’s semi-crystalline and elastomeric resins, select competitive materials were also included in this study. Semi-

crystalline materials are shown to be resistant to this exposure protocol compared to amorphous resins or blends. Reduction in 

modulus and a corresponding increase in yield strain was observed for PA66 resin. 

It is seen that commercial disinfectant formulations do not follow the same trend as shown by their main constituent disinfectant.  

This illustrates the influence of the additional ingredients in the formulation on the resins. 

Elastomeric resins, as a group, showed very good retention of strength and initial modulus–MULTIFLEX™ TPO and TES showed 

degradation in properties when exposed to quaternary solution, ethanol, and some commercial disinfectants.

This screening study did not measure impact properties or investigate differences across modified versions of products from each 

resin family.

It is anticipated that the results presented here will be useful to application developers and product designers to recommend DuPont 

materials in applications that might be exposed to disinfectant chemicals. 

It is seen that commercial disinfectant formulations do not follow the same  

trend as shown by their main constituent disinfectant. This illustrates the  

influence of the additional ingredients in the formulation on the resins. 
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Tap Into DuPont Expertise for Your Product Challenges 

Research like the study presented in this white paper is just one of the many ways DuPont technicians help our customers solve their 

toughest challenges when it comes to selecting product materials. Our global network of more than 2,500 scientists and engineers 

collaborates with product designers and manufacturers to identify solutions most suitable for their applications—including custom 

formulations to meet exact specifications. 

Located around the world, DuPont Innovation Centers are where customers and strategic partners collaborate with us side by side. 

Together, we innovate and solve today’s most challenging manufacturing and material opportunities. Our experience in process 

development, testing, modeling, prototyping, and formulating custom materials make us more than a supplier—they allow us to 

partner with you to generate new ideas and solve your biggest problems. 

Collaborate With Us
Ask your DuPont representative how you can collaborate with the experts at a DuPont Innovation Center. 

Global Capacity. Local Solutions.
From renewably-sourced materials to cutting-edge technical applications, we 

tackle some of the world’s most challenging problems. DuPont Innovation 

Centers lead the way to innovative solutions at nine locations around the globe:

  • Wilmington, DE

  • Auburn Hills, MI

  • Geneva

  • Japan

  • Russia

  • Shanghai

  • Silicon Valley

  • Taiwan

  • Turkey


