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Introduction 
Methylene chloride (or dichloromethane – DCM) and N-methyl-2-pyrrolidone (or 1-methyl-2-pyrrolidone 
NMP) are two ingredients historically used in common paint stripping formulations.  Both are on the Toxic 
Substances Control Act’s (TSCA) ten priority chemicals to be analyzed for risks posed to workers and the 
general public.   Both are also on California’s Prop 65 list, DCM for carcinogenicity, and NMP for 
developmental toxicity.  Both exhibit other human health impacts, but DCM has been linked to more than 
60 deaths nationwide since 1980.  Many deaths caused by DCM resulted from acute inhalation exposure 
in confined or poorly ventilated spaces, such as bathtub refinishing, or boat cabin interior refinishing, but 
unfortunate exposures in industrial settings have also contributed.  It is important to identify relatively 
safer alternatives that also are effective in paint stripping and paint removal. 
 
A review of 22 paint stripper/remover product formulations still available in commerce allowed a high-
level assessment of ingredients based on safety data sheets (SDS) accessed online.  Many ingredients of 
concern were found in the formulations, besides DCM and NMP.  This is not unexpected, as paint removal 
and stripping requires some tenacious attributes.  Some ingredients identified pose relatively lower 
human health and environmental risks than others, based on evaluations using GreenScreenTM or List 
Translator data, and EPA Safer Choice criteria.   
 
Efficacy of alternative formulations was not able to be thoroughly evaluated within this rapid response 
research.  However, Wolf, PPRC, and the Toxics Use Reduction Institute (TURI) have conducted some trials 
and evaluations that may be of interest, in the links below.  TURI is able to conduct lab trials on different 
product performance on different substrates.  Additional literature and a few anecdotal notes are 
provided in Table 1.    

 PPRC conducted a few unofficial efficacy trials in 2019 on auto and aerospace coatings.   (Five 
strippers tested are listed in Table 4).    

 Wolf et al (2006, 2012, 2014, and 2017) evaluated and/or provided efficacy information for 
several different stripping and paint removal products and applications.    

 The Toxics Use Reduction Institute (TURI, 2017) assessed performance and toxicity of numerous 
stripper formulations of DCM alternatives on wood and metal substrates.   

 
Finally, Wolf advises that benzyl alcohol or DBE strippers (or a hybrid of the two) may require longer dwell 
time than some other products because of their lower vapor pressure.    
 

Uses of Paint Strippers and Removers 
Table 1 lists some activities that may utilize chemical paint strippers and removers, used by do-it- yourself 

(DIY) consumers, small businesses, and industry.  A few potential safer alternative(s) than conventional 

chemicals are listed.  In several cases, non-chemical alternatives are the best option.  

  

https://gzr.ca7.myftpupload.com/wp-content/uploads/2020/03/Paint-strip-test-results.pdf
https://gzr.ca7.myftpupload.com/wp-content/uploads/2020/04/Paint-strip-results-for-909N.pdf
http://www.irta.us/reports/Methylene%20Chloride%20Consumer%20Product%20Paint%20Strippers%20REPORT%20ONLY.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2017/05/IRTAAltMethodsStrip.pdf
http://www.irta.us/reports/GrafEPAfinalrept.pdf
https://www.irta.us/reports/NMP%20as%20a%20Paint%20Stripping%20Alternative%20to%20DCM.pdf
https://www.turi.org/content/download/10972/179493/file/2017%20Report%20102%20Morose%20Marshall%20McCarthy%20Harripersaud%20Giarrosso.pdf
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Table 1  -   Paint Stripper and Remover Uses and Suggested Safer Alternatives 
 

Activity Alternative(s) Notes/References 

Auto body and other 
large vehicle repainting 
(aircraft, RVs, etc.) 

 Rotary sanding with high-efficiency 
dust collection/control 

 Wet sanding 

 Replace entire part rather than repair 
a dent or scratch 

Wolf (2008) indicates very few 
auto body shops use chemical 
stripping. 

 
Youtube video from 
CollisionBlast.com shows 
effective auto body sanding 
technique. 

Bathtub refinishing  Sanding with high-efficiency dust 
collection/control 

 Benzyl alcohol strippers 

 Install complete new façade 

When using any chemical 
stripper in smaller spaces such 
as a bathroom, ensure adequate 
ventilation and PPE. 

Furniture refinishing  Benzyl alcohol formulations 

 Sanding (for less intricate or delicate 
wood pieces) 

Abrasives/sanding may damage 
delicate items.   
Morris and Wolf (2006) found 
alcohol may be effective for 
wood refinishing.  

Boats:  Hull maintenance 
and/or interior wood 
refinishing 

 Rotary sanding with high-efficiency 
dust control/collection 

 Blasting (for hulls)  

Boatyards and boat owners 
report extremely limited use of 
hull chemical stripping – possibly 
in racing boat hulls.     
Past research evaluated blasting 
methods and media for boat 
hulls (IRTA & DTSC, 2012). 

Graffiti removal  Soda or other blasting  

 Paint over graffiti 

 Acetone or soy formulations 

Past research evaluated graffiti 
removal methods and products 
(Wolf, 2014).   

Rework – painted or 
coated metal parts  

 Blasting  

 Benzyl alcohol strippers (depending 
on type of paint) 

For blasting:  use dust 
containment, and enclosed 
cabinets for smaller parts 

Painted utility 
equipment (e.g. 
transformers) 

 Benzyl alcohol 

 Blasting (for larger structures) 
 

Seattle City Light almost 
exclusively uses Smart Strip (50-
60% benzyl alcohol formulation).   

Paint line cleaning and 
spatter removal 

 Remove overspray/spatter with 
acetone or water prior to paint cure 

 Flush lines with acetone or water 
prior to cure 

Do not dispose of wash residuals 
down storm drains or sanitary 
sewer if acetone is used and/or 
hazardous ingredients in the 
paint.  

Historical art and 
architecture  
restorationconservation 

 Gentle removal practices such 
as light sanding, scraping  

 

  

http://www.irta.us/reports/DTSC%20Auto%20body%20Report%202008%20Without%20MSDS.pdf
http://www.irta.us/reports/Methylene%20Chloride%20Consumer%20Product%20Paint%20Strippers%20REPORT%20ONLY.pdf
https://dtsc.ca.gov/wp-content/uploads/sites/31/2017/05/IRTAAltMethodsStrip.pdf
http://www.irta.us/reports/GrafEPAfinalrept.pdf
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Regulatory and Voluntary Bans of Historical Ingredients in Consumer Paint Strippers  
 
In May 2019, EPA finalized a regulation covering DCM in consumer paint stripping and paint removal 
products prohibiting the manufacture, processing, distribution, and sale by retailers (at stores or online).  
The ban went into effect in November 2019.  To be considered a distributor and not a retailer, the entity 
can only supply DCM paint and coating removal product to commercial or industrial end users or 
businesses.   
 
The regulation also requires manufacturers, processors, and distributors of DCM for any use, to provide 
recordkeeping, downstream notification, and add language to Safety Data Sheets (SDSs) indicating that 
the product cannot be used for consumer applications.    
 
Prior to the EPA ban, three California agencies explored adopting a regulation on DCM paint stripping, 
spurred by human health concerns with DCM; Cal/EPA’s Department of Toxic Substances Control (DTSC), 
the California Air Resources Board (CARB), and the South Coast Air Quality Management District 
(SCAQMD).  These efforts were halted so as not to duplicate the EPA ban. However, California may 
consider issuing restrictions in the future for industrial use of DCM in paint stripping and removal.      
 
In 2018, the Natural Resources Defense Council (NRDC) and Safer Chemicals, Healthy Families’ Mind the 
Store campaign elicited commitments from several hardware, big box, and online stores to stop selling 
DCM and NMP paint strippers.  In 2018 and 2019, several pledged to stop selling DCM, with many of these 
also committing to stop selling NMP-based strippers.  According to an online review and survey in late 
2019 by PPRC’s consultant, Katy Wolf, a few retailers that had pledged were still carrying NMP products.  
Some may have continued to sell existing inventory after their pledge.  A list of those evaluated in late 
2019 for products they carried is in Appendix 2.  PPRC has not revisited these retailers for current products 
they carry.   
 

Active Ingredients in Paint Strippers  
The EPA regulation and the voluntary commitments from many suppliers to phase out DCM led to 
formulation changes for some retailer product offerings.  DCM is no longer available in any consumer 
products, while NMP remains in some formulations.    
 
Many other ingredients of concern were found while reviewing SDS’ for different products.  None appear 
to be as acutely toxic as DCM, but many are carcinogenic and have other high human health risks such as 
systemic organ toxicity, reproductive or developmental toxicity, or severe skin or eye irritation.   Table 2 
lists ingredients of concern in formulations that are: 

1) Above 5% in the formulation, and  
2) Ranked as “High” or “Very High” in human health (blue text) and environmental hazards (green 

text) per GreenScreenTM or List Translator evaluations1.   
 
On the topic of risk, exposure must be considered in addition to hazards of the chemicals alone.  The 

level of risk is dependent on many factors, some of which include frequency and duration of exposure, 

concentration of toxic ingredients, ventilation and PPE use during the project, and whether the route 

exposure is inhalation, dermal, or ingestion.   For example, risk is obviously far lower for those who use 

                                                           
1 See Appendix 1 for additional description and explanation of GreenScreenTM and List Translator tools and 

rankings.    

https://www.regulations.gov/document?D=EPA_FRDOC_0001-23648
https://saferchemicals.org/2019/02/28/toxic-paint-strippers-ace-hardware-finally-acts-trump-epa-stalls
https://saferchemicals.org/2019/02/28/toxic-paint-strippers-ace-hardware-finally-acts-trump-epa-stalls
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chemical strippers during a few projects in their lifetime, vs. someone who uses chemical strippers more 

frequently during a job in refinishing.    

Table 2 
Ingredients in Non-DCM Formulations That Pose High Human Health and/or Environmental Hazards 

 

Ingredient CAS Number List of “High” or “Very High” Rank for Human 
and Environmental Hazards (per GreenScreen 
or List Translator1)  

NMP 872-50-4 Developmental 
Skin and eye irritant 

Ethylbenzene 100-41-4 Carcinogen 
Reproductive  
Skin and eye irritant 
Systemic organ 
Acute and chronic aquatic 
Persistent in the environment 
Flammable 

Methanol 67-56-1 Reproductive 
Developmental  

Naphthalene 91-20-3 Carcinogen 
Acute aquatic 

Dimethylformamide 68-12-2 Carcinogen 
Reproductive 
Developmental 
Skin and eye irritation 
Persistent in the environment 

Naphtha (petroleum solvent) 64742-94-5 Systemic organ 
Skin and eye irritant 
Acute aquatic 
Bioaccumulative in the environment   

Toluene 203-625-9 Reproductive 
Systemic Organ 
Skin irritant 
Acute and chronic aquatic 
Flammable 

Xylene 1330-20-7 Reproductive 
Systemic Organ 
Skin and eye irritant 
Acute aquatic 

2-butoxyethanol (a glycol ether) 111-76-2 Skin and eye irritant 

 
Some relatively safer alternative ingredients as primary active ingredient(s) are bulleted below.  While 

these may also pose human health risks, as shown in Table 3, they are considered relatively less toxic 

than most traditional solvents/ ingredients in Table 2.   
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 Benzyl alcohol 

 Dibasic esters (DBE)  
 Some glycol ethers   

 Acetone  

 Dimethyl sulfoxide (DMSO)2 

 Alkalines3  (e.g., calcium hydroxide, sodium hydroxide, potassium hydroxide) 

 Soy esters 

 Hydrogen peroxide 

 Some ethoxylated alcohols  
 

Table 3  - Ingredients in Stripper Formulations That Pose Relatively Lower Toxicity 

Ingredient CAS Number U.S. EPA Safer 
Choice Rank 
(if available)4 

List of “High” or “Very High” Rank 
for Human and Environmental 
Hazards (per GreenScreenTM or 

 List Translator1) 

Benzyl Alcohol 100-51-6 No Rank Eye irritant 
Acute aquatic  

Dibasic esters (DBE) 
Dimethyl adipate 
Dimethyl gluterate 

 
627-93-0 
1119-40-0 

 

 

 

 
No data 
Eye irritant, Acute aquatic 

Glycol ethers 
Diethylene glycol mono-N-butyl 
ether  

 
112-34-5 

 

 

 
Eye irritant 

Dipropylene glycol 
monomethyl ether 

34590-94-8 
 

No data 

Acetone 67-64-1  Eye irritant 
Persistent, flammable 

Dimethyl sulfoxide2 67-68-5 No Rank Eye irritant 

Alkalines3  Various if pH>11.5 
  

 

Eye and skin irritants 

Methyl ester, soybean oil 67784-80-9 
 

No data 

Hydrogen peroxide 7722-84-1 
 

Acute toxicity, eye and skin irritant 

Acute aquatic 

Alcohols, c11-14, ethoxylated 78330-21-9 
 

No data 

                                                           
2 DMSO is fairly low in toxicity itself, but is a strong skin penetrant and expediently reaches the bloodstream.  
Depending on the toxicity of other ingredients combined in a DMSO formulation, it can contribute to high risk by 
carrying other chemicals into the bloodstream.   
3 Many alkaline strippers are used in immersion stripping systems vs. applied directly.  Dumond does have a paste 
or spray product that is applied and covered with a barrier during active removal.   

4  Green circle - Verified to be of low concern based on experimental and modeled data. 

   Green half-circle – Expected low concern but additional data would strengthen EPA confidence in safer status. 

   Yellow triangle - Meets functional ingredient-class, but has some hazard profile issues.  It may be best-in-class     
       and among the safest available for a function.  Yellow triangles chemicals are allowable up to 10% concentration.  

   Grey square - Chemical not acceptable for use in products for Safer Choice label. 

Disclaimer:  PPRC does not endorse or guarantee safety 
or performance of any ingredients listed, and 

encourages review of Footnotes 2 and 3 regarding 
DMSO and alkalines). 

https://www.epa.gov/saferchoice/safer-ingredien#yellowtriang
https://www.epa.gov/saferchoice/safer-ingredien#yellowtriang
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TURI tested experimental formulations with another primary active ingredient, methyl acetate (TURI, 
2017), but no products evaluated in this survey contained methyl acetate, and PPRC has not evaluated 
this ingredient further.      
 

Compilation of Human and Environmental Hazards of Paint Stripper /Remover Formulations 

(Compiled after EPA’s DCM Ban in Effect) 
 
In late 2019, after the DCM ban became effective, a survey of 23 stripping products available at retailers 
and online were reviewed and ingredients compiled from the Safety Data Sheet (SDS).   
 
Table 4 lists the ingredients listed on product SDS if 5% or higher concentration in the formula, along with 
volatile organic compound (VOC) data, trade secret claims, and whether the product has a Prop 65 
warning on the SDS.   Additional notes with respect to Table 4 information:   
 

 Some of the lower-concentration ingredients may still pose human health risks, even if they are 
not the ingredient imparting the stripping activity.  A few were included in concentrations less 
than 5%.   

 Volatility or higher VOC content can contribute to airborne emissions inside and outside of work 
areas, and also increase potential inhalation exposure if required PPE per product instructions is 
not used.   

 Several products claim “trade secrets” ingredients, and/or the exact composition as a trade 
secret.  Products that claim undisclosed ingredients are noted, but most claim trade secrets on 
exact composition, which is not noted in Table 4.   

 Prop 65 is a California law that applies to commerce throughout the U.S.   Any product containing 
chemicals known to the State of California to cause cancer, developmental, or other reproductive 
harm. 

 Formulations may change over time as formulators develop new blends with the ban on DCM.    
 
In Table 4, PPRC presents the information gleaned from the SDS, including VOC and Prop 65 warnings, as 

information for users to consider in decision-making for selecting potentially safer strippers.  The 

information does not represent a guarantee of safety or lower toxicity.   

 
 

https://www.turi.org/content/download/10972/179493/file/2017%20Report%20102%20Morose%20Marshall%20McCarthy%20Harripersaud%20Giarrosso.pdf
https://www.turi.org/content/download/10972/179493/file/2017%20Report%20102%20Morose%20Marshall%20McCarthy%20Harripersaud%20Giarrosso.pdf
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Table 4  
Non-DCM Products Surveyed:   SDS Information 

 
Product 

Primary 
Ingredient(s)  

Percent of 
Primary 

Ingredients 

Other Concerning Ingredients  
(If concentration > 5%)  

VOC 
Content %  
(Product) 

Prop 65 
Warning? 

SDS Claims 
Trade 
Secret 

Ingredients 

Paint and Coating Strippers/Removers 

Dumond Smart Strip  Benzyl alcohol 40-60%  0 pounds per 
gallon 

No  

Klean Strip Green Paint & Varnish 
Remover 

Benzyl alcohol 20-40%  96.5% by 
weight 

No  

Sea to Sky SPC-909N Benzyl alcohol 
Hydrogen peroxide 

30-60% 
≤7% 

1,2,4-trimethylbenzene (1-3%) Not provided No  

Sea to Sky SPC-203N Benzyl alcohol 
Hydrogen peroxide 

30-40% 
≤7% 

1,2,4-trimethylbenzene (1-3%) Not provided No  

Sea to Sky SPC-202N Benzyl alcohol 
Hydrogen peroxide 

10 -50% 
≤7% 

Naphtha (1-5%) Not provided No  

Motsenbocker’s Lift-Off Paint & 
Varnish Stripper 

2-Butoxyethanol 
Acetone   

1-20% 
1-20% 

 32.13% No Yes 

Crown STRP MAX Paint Stripper 
Aerosol 

Benzyl alcohol 
Acetone 
Propane 

10-30% 
15-30% 
3-30% 

Benzene (1-10%) 
Monoethanolamine (1-10%) 
Benzenesulfonic acid (1-10%) 

37.79% No  

Ready Strip Advanced Benzyl alcohol 30-40%  No data No Yes 

3M Safest Stripper Paint Remover Dimethyl adipate   20-30%  Propane mixture (to 15%) Not provided No  

Citristrip Stripping Gel 
(Benzyl alcohol formulation) 

Benzyl alcohol 30-60% Petroleum distillate (to 5%) 
Diethylene glycol mono-N-butyl ether (5-10%) 
2-(2-Aminoethoxy) ethanol (to 7%)  

70.87% No  

*Dumond Peel Away 1 Calcium hydroxide 
Sodium hydroxide 

40-50% Sodium dodecyl benzene sulphonate (1-5%) Not provided No  

Dumond Peel Away 7 Solvent Based 
Remover 

Benzyl alcohol 
NMP 

20-40% 
10-20% 

 15.64% Yes  

* The pH of this Dumond product is 12 due to the alkaline ingredients.  For reference, US EPA Safer Choice standards do not certify any product 
with a pH over 11.5. High pH products are concerning for skin and eye corrosion.   
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Table 4 (Continued)  
Non-DCM Products Surveyed:   SDS Information 

 
Product 

Primary 
Ingredient(s)  

Percent of 
Primary 

Ingredients 

Other Concerning Ingredients  
(If concentration > 5%)  

VOC 
Content %  
(Product) 

Prop 65 
Warning? 

SDS Claims 
Trade 
Secret  

Citristrip Stripping Gel  
(NMP formulation) 

NMP 
Dimethyl gluterate 
Dimethyl adipate  

30-60% 
10-30% 
10-20% 

 
 
 

40.0% Yes  

Citristrip Safer Paint and Varnish 
Stripper Aerosol 

NMP 
Dimethyl gluterate 
Dimethyl adipate  

30-60% 
10-30% 
10-20% 

Propane mixture (to 15%) 49.3% Yes  

Klean Strip Kwik-Strip Fast Paint and 
Varnish Stripper 

Dimethyl carbonate  
DMSO 
Xylene 

30-60% 
10-30% 
10-30% 

Ethylbenzene (to 5%) 48.87%  Yes  

Crown STRP MAX Paint Stripper 
Liquid 
 

Naphtha (heavy  
aromatic) 
DMSO 

30-65% Dimethylformamide (3-15%) 
DMSO (2-10%) 

48.65% Yes   

Goof Off Professional Strength 
Remover VOC Compliant 

Acetone 
 

60-80% 
 
 

Xylene (7-13%)  
Ethylbenzene (1-5%) 
Methanol (1–5%) 

20%  Yes  

Minwax Antique Furniture Refinisher Acetone 
Toluene 
Methanol 

50-75% 
25-45% 
10-25% 

 Not provided Yes  

Graffiti Removers 

Motsenbocker’s Lift-Off #4 Spray Paint 
& Graffiti Remover 

2-Butoxyethanol 
Acetone   

10-20% 
10-20% 

 29.1% No   

Watch Dog  Soy-Based Smooth 
Surface Graffiti Remover 

2-Butoxyethanol 
Methyl ester (soy) 
 

40-50% 
40-50% 

 Not provided No  

Back to Nature Ready Strip Graffiti 
Remover 

Benzyl alcohol 20-40% Formic acid (1-5%) Not provided No  

Goof Off Graffiti Remover Non-NMP Acetone 
DMSO 
Xylene 

30-60% 
10-30% 
10-30% 

Ethylbenzene (to 5%) 
Petroleum product (7–13%) 
Cumene (to 1%) 

49.1%  Yes  
(due to 1% 
Cumene) 

 

Krud Kutter Graffiti Remover Benzyl alcohol 10-25% Alcohols C10-16 (to 10%) 
Dipropylene glycol monomethyl ether (to 
10%) 

30% No Yes  
(10-25%) 
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Conclusions for Alternative Strippers to DCM and NMP  
Due to the toxicity of DCM and NMP, and the ban on DCM, there are some products from retailers that 
contain relatively safer ingredients, such as benzyl alcohol, DBEs, and certain other ingredients.  
 
Performance is always a crucial attribute consideration in alternatives assessments, along with 
consideration of risk due to inherent hazard and exposure scenarios.  Efficacy was not able to be fully 
evaluated for any of the above products; however, the data presented may support decision-making for 
paint stripper/remover users. 
 
Additional learnings from this project are:   

 Consumers and purchasers should put onus on suppliers and retailers to make SDS available for 
all products they carry/sell, and review the SDS and product labels for ingredients and warnings. 

 Consumers and purchasers using paint strippers should be cognizant of ingredients (available in 
Section 3.0 of a current SDS), and beware of undisclosed ingredients claimed as trade secrets.  
Full transparency of all ingredients is preferred.    

 Heed all warnings on SDS and use all precautions and PPE.   

 Avoid products with Prop 65 label warnings, including any containing NMP.   

 Retailers should make current SDS readily available (on website, or in-store) to purchasers, for all 
products they carry.   
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Appendix 1 – GreenScreenTM and List Translator Rankings 
The GreenScreenTM assessment is a third-party certified 

evaluation of hazard endpoints of a given chemical or 

product to very specific criteria and standards, including 

authoritative data sources.   

 

 Benchmark 1 – Avoid – Chemical of High Concern 

 Benchmark 2 – Use, but Search for Safer Substitutes   

 Benchmark 3 – Use, but Opportunity for Improvement  

 Benchmark 4 – Prefer –“Safer Chemical”  
 

List Translator assesses the hazards of a chemical against 

the same human health and environmental endpoints as 

a full GreenScreen.  However, the resulting List 

Translator score only denotes the possibility of a chemical being assigned a Benchmark 1, 2, or 3, since 

the chemical has not undergone the full third-party, credentialed GreenScreen assessment.     

 

 "LT-1" means the hazard classifications for a given chemical meet one or more GreenScreen 

Benchmark-1 criteria and would most likely be a Benchmark-1 chemical.   

 "LT-P1" means the chemical is a "possible Benchmark 1" and further research is needed to 

determine. 

 "LT-UNK"  or "unknown" indicates insufficient information to know if the chemical is likely or possibly 

a chemical of high concern, or if indeed it is a safer chemical. 

For reference and additional details: https://www.greenscreenchemicals.org/learn/lt-vs-gs  

 

Appendix 2 – Level of Commitment by Retailers That Pledged to Stop Selling DCM & NMP 

Strippers 
 

Retailers Evaluated Voluntary committed to 
ban NMP, and DCM 

SDS Available for 
products sold? 

NMP Products still for 
sale as of Nov 2019 

Home Depot Yes Yes No 

Lowe’s Yes Not on website, 
available for printing at 
store 

One product 

Ace Hardware Yes, but planned to sell all 
current inventory 

On website One product 

Walmart Yes No Unable to confirm 

Amazon.com Yes No Unable to confirm 

Sherwin Williams Yes No.  Had to request by 
mail.  

At least one product 

  
 
 

https://www.greenscreenchemicals.org/learn/lt-vs-gs

