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Basic Information 

Author    Lowell Center for Sustainable Production 

Year Published   2011 

Chemical(s) of Focus Di-(2-ethylhexyl) phthalate (DEHP) (117-81-7),Diisononyl phthalate 
(DINP) (28553-12-0; 68515-48-0),Dibutyl phthalate (DBP) (84-74-
2),Diisodecyl phthalate (DIDP) (26761-40-0; 68515-49-1),Di-n-octyl 
phthalate (DnOP) (117-84-0),Benzyl butyl phthalate (BBP or BzBP) 
(85-68-7) 

Alternatives Considered Plasticizers: Acetyl tributyl citrate (ATBC) (77-90-7); Diisononyl 
cyclohexane-1,2-dicarboxylate (DINCH) (166412-78-8; 474919-59-0); 
Dioctyl terephthalate (DOTP) (6422-86-2); Epoxidized soybean oil 
(ESBO) (8013-07-8); Mesamoll II (alkylsulphonic phenyl ester aka 
ASE) (91082-17-6); Tri-2-ethylhexyl trimellitate (TETM) (3319-31-1); 
Acetylated monoglycerides of fully hydrogenated castor oil 
(COMGHA) (736150-63-3); Eastman 168 (bis(2-ethylhexyl)-1,4-
benzenedicarboxylate) (6422-86-2); Di(2-ethylhexyl) adipate (DEHA) 
(103-23-1); Di-butyl adipate (DBA) (105-99-7); Butylated 
hydroxytoluene (BHT) (128-37-0); Di(2-ethylhexyl) phosphate 
(DEHPA) (298-07-7); Tri(2-ethylhexyl) phosphate (TEHPA) (78-42-2); 
O-toluene sulfonamide (OTSA) (88-19-7); 2,2,4-trimethyl 1,3-
pentanediol diiosobutyrate (TXIB) (6846-50-0); Dioctyl sebacate 
(DOS) (122-62-3); Di-butyl sebacate (DBS) (109-43-3); Grindsted soft-
n-safe (fully hydrogenated castor oil and acetic acid) 

Non-PVC plastics: Polyurethane (PU); Ethylene vinyl acetate (EVA); 
Polyethylene terephthalate (PET); High density polyethylene (HDPE); 
Polypropylene (PP); Polystyrene (PS); Acrylonitrile butadiene styrene 
(ABS); Styrene butadiene styrene (SBS); ABS/Polyurethane alloy; 
Polyactic acid (PLA); Starch-derived plastics; Polyhydroxyalkanoate 
(PHA); Urethanes; Cellulose; Poly(trimethylene terephthalate) (PTT); 
Lignin/plants and wood; Natural fiber-reinforced composites; 
Cellulose nanocomposites; Polysaccharide nanocomposites; Soy 
protein; Corn zein 

Sectors Medical devices, food wrap, building materials, packaging, 
automotive parts, children's toys, and childcare articles made of 
polyvinyl chloride (PVC) 

Technical Function  Plasticizer 

 

Methodology 

Framework   Unknown 



Attributes Considered  Chemical Hazard, Exposure 

Chemical Hazard Endpoints Human Health: Neurotoxicity; Reproductive toxicity; Developmental 
toxicity; Carcinogenicity; Acute toxicity; Ocular effects; Dermal 
effects; Systemic organ toxicity ; Respiratory effects; Teratogenicity; 
Mutagenicity; Endocrine disruption 

Environmental: Bioaccumulation; Aquatic toxicity; Disposal 
concerns; Biodegradability 

Other Hazards: Flammability; Explosivity; Combustibility 

Tools Used to Assess Chemical Hazard Cannot be determined 

Other Tools Used  Cannot be determined 

 

Goal, Summary, Findings, and Impact 

Purpose/Goal To: (1) provide an overview of alternatives to phthalates used as 
plasticizers in a wide range of PVC plastic products, with particular 
emphasis on children's products; and (2) outline some of the health 
and environmental concerns raised regarding these substances. 

Report Summary Phthalates are used in a wide variety of consumer products, 
particularly those that are made up of PVC. The addition of 
phthalates to PVC makes this brittle plastic more flexible and 
durable. However, phthalates are not chemically bound to PVC, 
leading them to leach out of products over time and putting humans 
at risk of exposure. Phthalates have been identified as reproductive 
and developmental toxicants, and some phthalates, such as DEHP 
and BBP, are classified as possible human carcinogens by the U.S. 
EPA. As a result, there is a need for alternative plasticizers. This 
report describes several of these alternatives and details their 
functions and their unique human health and environmental 
concerns. 

Key Findings/Impact This document does not provide a single preferred alternative to 
phthalates in PVC or PVC in general. Instead, it provides an overview 
of dozens of possible alternatives for manufacturers to drop-in a 
substitute or use a type of plastic that does not require a plasticizer. 

On the plasticizer side, most alternatives are not well-studied with 
regard to their potential effects on human health and the 
environment. Although many of these alternatives show promising 
application potential, significant exposure may lead to adverse 
health effects. Like phthalates, these alternative plasticizers are not 
chemically bound to the polymer and can leach out of product.  

Choosing a plastic that does not require the addition of phthalates is 
another substitution approach. Although all plastics require the use 
of additives in processing to improve material properties, many 



types of plastic require fewer and less harmful additives than those 
required by PVC. These plastics have a wide range of applications in 
toys, children's products, and other consumer products. Substituting 
alternative plastics for PVC may also alleviate some of the health 
and environmental concerns that have been identified in the PVC 
manufacturing and disposal stages of the life cycle. However, 
petroleum-based plastics are produced from non-renewable fossil 
fuel resources, and the production of these plastics poses a variety 
of health and environmental concerns. Bio-based plastics are 
another potential option, but their production is not without 
hazards, as the use of large quantities of pesticides in industrial 
agricultural production and hazardous chemicals/additives such as 
sodium hydroxide, carbon disulfide, and chlorine in processing are 
of concern to human health and the environment. 


