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Ortho-phthalates (herein referred to as phthalates) are synthetic chemicals used in thousands of different everyday products and materials. Nearly ubiquitous environmental exposure is reflected by phthalate metabolites in the urine of almost all Canadians. However, phthalate exposure tends to be higher amongst people of low socioeconomic status and ethnic minorities. Substantial evidence shows that certain phthalates cause harm to human health, particularly developing fetuses and children. Governments vary in their approach to assessing and managing risks associated with phthalates. Canada continues to take a more permissive stance on phthalate regulations compared to the EU and some US states. We argue that the recent Canadian national risk assessment on phthalates does not appropriately reflect the growing evidence demonstrating harm to human health from phthalate exposure and does not adequately consider the evidence showing higher exposures faced by vulnerable populations. Canadians would benefit from adopting a more stringent regulatory approach to phthalates. Specifically, Canada should expand phthalate restrictions to apply to all consumer products, implement sunset dates toward eliminating the use of existing phthalates, and mandate publicly available evidence of no harm for phthalate alternatives. Canadian alignment on phthalate regulations with the EU and a growing number of US states could encourage other countries to follow suit.
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Introduction

Phthalates are synthetic chemicals used as plasticizers, lubricants, binders, and solvents. Here we use the term “phthalate” to refer to ortho-phthalates. They are used in thousands of products including food packaging, building materials, upholstery, clothing, children's toys, and cosmetic products (1). Phthalates are not chemically bound to their plastic polymers and consequently migrate to the surrounding environment, causing ubiquitous human exposure through inhalation, ingestion, and dermal absorption (2). The Sixth Canadian Health Measures Survey (CHMS) found that almost every Canadian surveyed aged 6–79 between 2018 to 2019 had detectable levels of phthalate metabolites in their urine (3).

In 2020, the Canadian Government published a screening assessment of phthalates to provide an updated cumulative evaluation of their human health and environmental risk. The assessment concluded that all reviewed phthalates, except for one, di-ethyl hexyl phthalate (DEHP), posed no significant human health or ecological risk at present exposure levels. This conclusion is at significant odds with the expanding research documenting phthalate-related human health effects, particularly in fetuses and young children. These serious effects include pre-term birth, abnormalities in the male reproductive system, asthma, infertility, and neurocognitive delay (4).

This discussion illustrates the divergence between Canadian regulations pertaining to phthalates and those of the European Union (EU) and United States (US), and the ensuing implications for harm to human health. First, a summary of current evidence on human exposure to phthalates and health risks is provided. Second, we present an overview of phthalate regulation in Canada and a comparison with the EU and the US. Finally, we discuss the implications of the differing policies taken by Canada, the EU, and the US, as well as provide recommendations for how Canada's regulatory strategy on phthalates could be strengthened to protect human health.



Phthalate exposure and trends

Phthalates have a wide range of physical and chemical properties that determine their industrial applications and human exposure. They are diesters of phthalic acid and are typically classified into low molecular weight (LMW) and high molecular weight (HMW) phthalates (Table 1). Low molecular weight phthalates have ester side chains of one to four carbons, while HMW phthalates have side chains of five or more (2). For HMW phthalates, direct ingestion occurs as they migrate from plastic packaging into food and beverages, or during mouthing of plastic objects, to which they have been added. Indirect ingestion occurs through unintentional consumption of cosmetic products and, as a result of their migration from products, furnishings and building materials, followed by partitioning into and ingestion of household dust (5, 6). LMW phthalates are more volatile, resulting in exposure mainly through inhalation of indoor air as well as direct exposure from cleaning products and personal care products (7–9). Transdermal uptake occurs mainly from direct skin contact with LMW- and HMW-containing products, such as personal care products and flexible plastics, respectively, but can also occur directly from indoor air (10). Exposure to fetuses can occur as phthalates cross the maternal blood-placenta barrier (11, 12). Phthalates are then rapidly metabolized within ~24 h, before the mono-ester metabolites are excreted primarily through urine, which is the basis for large-scale biomonitoring studies (13).


TABLE 1 Chemical names of ortho-phthalate esters, molecular weights, and CAS number.
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The global production of phthalates is steadily rising. The international market in 2024 for phthalic anhydride from which phthalates are synthesized, was valued at $4.64 billion USD (14). This market is projected to grow to $5.82 billion USD by 2030, largely attributed to growing consumption of plastic goods. International production volume of di-isononyl phthalate (DiNP) and DEHP, which make up over 75% of the global market share for phthalates, grew by 21% from 2014 to 2019 (15).

Numerous studies have documented a temporal shift towards use of longer-chain phthalates. A US population study by Zota et al. (16) of over 11,000 US adults and children between 2001 and 2010 found that urinary metabolites of di-ethyl phthalate (DEP), di-n-butyl phthalate (DnBP or DBP), butyl benzyl phthalate (BBzP), and DEHP decreased by 20 to 50%, while urinary metabolites of diisobutyl phthalate (DiBP) and DiNP increased by over 100%. Similar trends have been observed in biomonitoring surveys in Canada and Sweden (3, 17). This shift likely reflects changes in HMW phthalate uses prompted by regulatory changes over the last decade that discourage use of “old” phthalates, particularly BBzP and DEHP. In conjunction, “new” phthalates are replacing DEHP, such as didodecyl phthalate (DiDP) and non-ortho phthalate plasticizers, such as 1,2-cyclohexane dicarboxylic acid diisononyl ester (DiNCH). These alternatives have similar product applications to older phthalates and thus similar human exposure routes, but much less is known about the health risks of these alternatives. However, the global rise of DEHP production suggests that populations in low- and middle-income countries may be subjected to increased exposures to DEHP (18).

Biomonitoring data from the US shows that phthalate exposures are tied to ethnicity, with Black Americans generally having higher exposures. As an example, the metabolite of DEP, mono-ethyl phthalate (MEP), was found in higher concentrations in urine from US non-Hispanic Blacks compared to Mexican Americans and non-Hispanic Whites, particularly among children aged 6–11 (19). Follow up studies have reiterated this finding of higher urinary concentrations of phthalate metabolites in African Americans compared to other ethnic cohorts (20, 21). Additionally, African American pregnant women tend to have higher urinary concentrations of phthalate metabolites (22).

Phthalate exposures have also been associated with socioeconomic status. Higher DEHP concentrations were reported among females, urban populations, and low-income US households (23). Moreover, the lowest quartile of socioeconomic class in the US had a higher urinary concentration of mono-benzyl phthalate (MBzP, metabolite of BBzP) but lower concentrations of DEHP metabolites compared to the highest socioeconomic quartile (20). The pattern is similar in Canada. In the Canadian Healthy Infant Longitudinal Development (CHILD) study, phthalate exposure throughout infancy and early life, from 3–4 up to 36 months, was higher among children from lower income than high income families (24). Moreover, children living in newer or larger homes tended to have lower concentrations of phthalate metabolite urinary concentrations, although this finding was not consistent across all study timepoints. Finally, air concentrations of all six measured phthalates were consistently higher in low income social housing relative to higher socio-economic status homes in the Greater Toronto Area (25).



Human health effects associated with phthalates

There is a large base of literature on the adverse human health effects of ortho-phthalates. Most literature has focused on phthalates with C4 to C10 chain lengths, with particular attention to a few older phthalates, namely DBP, BBzP, and DEHP. Evidence of adverse effects comes from epidemiological studies substantiated by in vivo and in vitro testing to elucidate plausible mechanisms of action.

Eales et al. (26) summarized the human epidemiologic literature in a recent meta-analysis of 42 reviews, which covered 334 unique studies. They found robust evidence supporting the association between current phthalate exposure and reduced semen quantity, abnormal anogenital distance in boys, neurodevelopmental impairment, and childhood asthma. Modest evidence supported the association between phthalate exposures and low birth weight, endometriosis, decreased testosterone levels, attention deficit hyperactivity disorder, type 2 diabetes, and breast and uterine cancers.

In vivo and in vitro biologic studies show that phthalates act as potent disrupters of endocrine hormones, which aligns with the strong associations with reproductive, neurodevelopmental, metabolic, and immune disorders noted in epidemiologic studies (27). The primary biologic hypothesis is that phthalate metabolites interfere with ligand signaling systems for multiple different hormone and chemical pathways (18). For instance, DEHP metabolites actively compete with progesterone for binding with progesterone receptors (28).

The strongest biologic evidence for phthalates as toxic endocrine-disrupting compounds is that they directly interfere with testicle function and facilitate testicular dysgenesis (29). In vitro rat studies demonstrated that elevated DEHP exposure resulted in apoptosis of Leydig cells, and DBP exposure induced apoptosis of Sertoli cells, both of which are necessary for normal testicular function (30, 31). Prenatal exposure to DBP results in abnormal multinucleated germ cells in male rats, and dicyclohexyl phthalate (DCHP) is linked to malformed seminiferous tubules (32, 33). Other rat studies have identified that prenatal exposure to BBzP, DBP, and DEHP in male rats was associated with a reduction in anogenital distance (34–36).

On an epidemiologic level, studies show that increased phthalate metabolite levels in men are associated with infertility, spermatogenesis impairment, and external genital malformations. For example, a study of 1,247 Chinese men presenting to a reproductive center in Wuhan, China, found that higher phthalate metabolite concentrations in semen were associated with lower semen volume, reduced semen motility, and abnormal spermatic heads and flagella (37). Another key example is Swan's 2015 (38) study that found an elevated concentration of DEHP metabolites in first-trimester pregnant women was inversely associated with anogenital distance in male newborns.

Phthalates potentially disrupt the fine balance between estrogens and androgens required for normal pregnancy. To illustrate, a high urinary concentration of (mono-2-ethylhexyl phthalate) MEHP, a DEHP urinary metabolite, was associated with 2.9 times higher risk of pregnancy loss, compared to the lowest urinary concentrations (39). Phthalate exposure was also associated with significantly increased odds of preterm birth, spontaneous preterm birth, and a high incidence of pregnancy-induced hypertension (40, 41).

There is mechanistic evidence to support the hypothesis that phthalate exposure also disrupts the hypothalamic-pituitary-gonadal, adrenal and thyroid axes, as well as directly interfering with neural receptors (42). This may explain the weak association between prenatal or childhood phthalate exposure and neurodevelopmental impairments, such as autism and attention deficit hyperactivity disorder (43–45). Furthermore, metabolic effects such as diabetes may be mediated by errant activation of metabolic transcription factors, increased oxidative and inflammatory stress, antiandrogen effects, and epigenetic impacts. A systematic review and meta-analysis regarding cardiometabolic risks associated with child and adolescent exposures to phthalates concluded that LMW and HMW phthalate metabolites in children and adolescents were positively associated with increased body-mass index and hypertension, but not waist circumference, serum high density lipoprotein, and serum triglyceride levels (46).

Finally, phthalates and their metabolites have been shown to affect the immune system by dysregulating gene expression, interfering with immune enzyme activity, and disrupting immune signaling pathways (47). This may explain why phthalate exposure is associated with an increased propensity for the development of allergic diseases. Controlled exposure to DBP exacerbated allergen-induced lung function decline by altering lung immunology in a recent randomized crossover study in humans (48). In Canadian children, DEHP exposure at age three to four months was associated with an increased risk of developing asthma and recurrent wheeze by the age of five (49). Overall, the entire body of research projects a weight-of-evidence toward there being significant human adverse effects from phthalates at current exposure levels.



Canadian regulation of phthalates

To understand the phthalate regulations in Canada, it is helpful to review the historical context through which chemicals have come to be nationally managed. Health Canada (HC), and Environment and Climate Change Canada (ECCC) are the federal departments responsible for risk assessment and management of chemical substances (Supplementary Table 1) (50). The Canadian Environment Protection Act (CEPA) of 1999 is the federal legislation that mandates HC and ECCC to evaluate new and existing chemicals registered on Canada's Domestic Substance List (50). Health Canada and ECCC maintain a Priority Substance List (PSL) of chemicals that are evaluated as to whether they meet criteria as a Schedule 1 toxic chemical, which would require a dedicated risk management strategy (51).

Assessments of the first PSL were completed by 1994 with four phthalates included: DEHP, DBP, BBzP, and di-n-octyl phthalate (DnOP) (52). DEHP was the only phthalate that fulfilled the criteria for listing on Schedule 1 toxic chemical to humans (53). The risk management measures for DEHP were to: (i) add it to the Cosmetics Ingredients Hotlist to prevent its presence in any concentration in cosmetic products, (ii) implement regulations regarding use in medical devices, and (iii) limit its use to 0.1% by weight in vinyl children's toys and childcare articles. Assessments of the second PSL were completed by 2000 and no additional phthalates were defined as toxic (54).

The Chemicals Management Plan (CMP) was formed in 2006 to facilitate further review of earmarked chemicals and to apply statutory and non-regulatory tools to mitigate risks (55). The CMP implemented the Substance Groupings Initiative as a way of handling some of the 4,000 chemicals and streamlining the assessment process, informing substitution recommendations, and improving stakeholder engagement. There were nine groupings with one being the Phthalate Substance Grouping (PSG), where the goal was to assess cumulative risk from combined exposures. The PSG included 14 phthalates earmarked for individual assessments (56).

In 2015, four “State of the Science” reports were published for the PSG (57–60). In recognition of the potential combined risk of numerous phthalate exposures, a “Proposed Approach for Cumulative Risk Assessment of Phthalates” was published (61). These documents along with multi-stakeholder input formed the groundwork for the Final Screening Assessment of the PSG in 2020 (56). It examined the 14 phthalates of the PSG, as well as 14 additional phthalates on the Domestic Substance List, as part of a broader cumulative risk assessment for the entire chemical class. Four of these phthalates (DBP, BBzP, DnOP, and DEHP) had been previously assessed as part of the first or second PSL.

The 2020 Screening Assessment concluded that, individually, the 14 phthalates “are not harmful to human health or to the environment at levels of exposure considered in the assessment” (62). In other words, they did not meet the criteria of being “Schedule 1 toxic” because they posed a low risk of harm to Canadians and the environment (56). DEHP remained the only phthalate deemed to be “Schedule 1 toxic,” with the revised assessment concluding that it could also pose environmental harm. As part of a CMP risk management program, DEHP is subject to biannual Performance Measurement Evaluations that document DEHP biomonitoring data from the Canada Health Measure Survey, due to DEHP's earlier designation of posing a threat to human health (63). The assessment's cumulative risk analysis determined that there was no ecological or human health concern from the cumulative exposure to the 28 phthalates, largely due to the relatively low exposures to these chemicals in the populations that were assessed (56).

The Canada Consumer Product Safety Act (CCPSA) serves as an important statute through which restrictions are imposed on phthalates deemed to pose a risk to human health. Its Phthalate Regulations section limits the use of six phthalates (DBP, BBzP, DEHP, DnOP, DiNP, and DiDP) in listed children's products. DBP, BBzP, and DEHP are limited to a maximum concentration of 1,000 mg/kg (0.1% by weight) in the soft vinyl of toys and articles, including those “intended to facilitate the relaxation, sleep, hygiene, feeding, sucking or teething of a child under the age of four,” while DnOP, DiNP, DiDP are limited to that concentration in any toy or child care products that could be mouthed (64).



International comparison of phthalate regulations

In the EU, the Registration, Evaluation, Authorization, and Restriction of Chemicals (REACH) is the primary legislation protecting the public and the environment from exposures to harmful chemicals (Supplementary Table 1) (50). The European Chemicals Agency (ECHA) is the government body managing the use of these toxic chemicals. As in Canada, ECHA maintains a list of high-priority chemicals, called the Candidate List of Substances of Very High Concern, that are marked for more rigorous screening and management plans for products in the EU market (65).

The REACH Authorization List (Annex XIV) is a narrowed list of Substances of Very High Concern that have a sunset date, after which their continued use in the EU is prohibited (66). The purpose is to push European manufacturers to replace the use of toxic substances with safer alternatives. Companies seeking to use a listed chemical for production in the EU after its sunset date must comply with specified restrictions and demonstrate that an appropriate risk management plan is in place, no suitable alternative exists, and that the benefit of its continued use outweighs the risks. The list currently includes 14 phthalates, most of whose sunset dates have passed (66). There have been no recent requests for authorization for listed phthalates, suggesting that safer alternatives are readily available and that this is an effective means to phase out their use (67). But REACH Authorization does not apply to imported articles, leaving a regulatory and safety gap (68).

This gap is partly covered by Annex VII of REACH, which sets specific restrictions on phthalate use in consumer products (Table 2) manufactured domestically or imported into the EU. Use of DBP, DiBP, BBzP, and DEHP must be limited to under 0.1% by weight in all consumer products, not just childcare articles (Table 2) (69). However, numerous uses are exempt from these restrictions, including products for industrial or agricultural use, motor vehicles, aircrafts, certain medical devices, electrical and electronic equipment, and food contact materials, which are regulated separately. Additionally, three long-chain phthalates, DnOP, DiNP and DiDP, are now restricted to 0.1% by weight in toys and articles that could be placed in a child's mouth (87). The EU has also banned certain phthalates bis(2-methoxyethyl) phthalate (DMEP), DBP, Di-n-pentyl phthalate (DPP), Diisopentyl phthalate (DIPP), BBzP, and DEHP in cosmetic products under the Cosmetics Products Regulation (70).


TABLE 2 Simplified comparison of phthalate restrictions for children's toys, cosmetics, and food packaging between Canada, the EU, and US.
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Separate EU regulations limit phthalate use in food packaging or materials in high contact with non-fatty foods (71). These restrictions reflect migration limits, which are the maximum permitted quantity of a substance that can migrate from a food package or container into the food. The specific migration limits are: DBP < 0.3 mg/kg, BBzP < 30 mg/kg, DEHP < 1.5 mg/kg, and DiNP and DiDP combined limit of 9 mg/kg.

In the US, the United States Environmental Protection Agency (EPA) is responsible for evaluating and monitoring the safety of chemicals (Supplementary Table 1) (50). The Toxic Substances Control Act (TSCA) Work Plan was developed by the US EPA in 2014 to monitor chemicals identified as higher risk based on toxicity, exposure, persistence, or bioaccumulation. Ninety substances are part of this Work Plan, of which seven are phthalates (DBP, DiBP, BBzP, DEHP, DnOP, DiNP, DiDP). These chemicals are then further stratified, with the highest priority substances assigned for further risk evaluation. Only 10 substances, none of which are phthalates, have been fully assessed (50). The seven phthalates are currently in the early stages of TSCA risk evaluation (72). Separately, the EPA is entrusted with ensuring DEHP meets the maximum water concentration of 0.006 mg/L through the Safe Drinking Water Act (73).

The US Food and Drug Administration (FDA) monitors the safety of cosmetic products and takes the stance that insufficient evidence exists to draw clear connections between phthalates in cosmetics and human health effects (74). Consequently, phthalates are not banned from use in cosmetic products marketed in the US. If used in a cosmetic product, phthalates must be listed as an ingredient on the packaging (50). However, this does not apply to fragranced personal care products, which often contain LMW phthalates under the label “parfum.” The same situation pertains to Canada, except for the ban of DEHP in cosmetics. The FDA also regulates phthalates used as food additives and in food contact materials (75). In 2022, the FDA rescinded authorization of 23 obsolete phthalates previously allowed as food additives, but upheld the decision to permit continued use of eight key phthalates (DBP, DiBP, BBzP, DCHP, di-n-hexyl phthalate (DHEXP), DEHP, DiOP, DiNP) in food contact materials (76).

Finally, the US Consumer Product Safety Commission (CPSC) limits the weighted quantity of eight phthalates (DBP, DiBP, DPP, BBzP, DCHP, DHEXP, DEHP, DiNP) to < 0.1% by weight in all children's toys and articles (Table 2) (50). This threshold is identical to that used in Canada and the EU, but the selection of phthalates and the products differ, containing several alternative, HMW phthalates.



Discussion

The primary basis for Canada's current regulatory strategy on phthalates is the 2020 Screening Risk Assessment, which concluded that the risk posed by phthalates is not of significant concern to Canadians or the environment at current levels. The caveat to this is DEHP which was confirmed to be “CEPA” toxic to human health and the environment, and thus subject to risk management measures. Consequently, DEHP exposure is monitored through the Canadian Health Measures Survey by measuring urinary concentrations of phthalate metabolites, and targeted food monitoring (62). The only formal restriction on phthalates is through the CCPSA which limits certain phthalates to a maximum concentration in children's toys and articles. In addition, DEHP is prohibited from use in cosmetics.

In contrast, the EU employs more stringent regulations, implying that their underlying risk assessments identified phthalate exposure and toxic effects to be of greater health concern. The REACH Authorization list applies a sunset date on high-risk phthalates, forcing domestic companies to seek alternatives to harmful phthalates. But REACH Authorization does not extend to imported goods and allows for numerous exemptions, which leaves a gap in regulation (68). Additional REACH restrictions limit phthalate concentrations in children's toys and articles, like in Canada, but they also extend more broadly to many consumer products. These restrictions even apply to imported goods. Temporal trends in phthalate biomonitoring and indoor levels in the EU and North America indicate that such regulations are an effective strategy for reducing the use of phthalates, such as BBzP.

The US, with its multi-agency legislative complexities, is slow to develop a cohesive phthalate strategy and has stalled on TSCA's risk assessment phase of high-priority phthalates. The FDA, which holds significant authority to limit the use of phthalates in cosmetics and food packaging, has taken the stance that the lack of firm causality between phthalate exposure and human harm precludes stricter regulatory action. However, public and political concern continue to grow as illustrated by recurrent petitions and lawsuits filed against the FDA and formal requests from a US House Representative (77). In response to the lack of regulation at the federal level, individual states have implemented their own restrictions. For example, Maine has banned the use of phthalates in food packaging, while Minnesota, Michigan, New Jersey, and New York are now considering the regulation of phthalates (78, 79). As with other chemicals (e.g., per- and polyfluorinated alkyl substances or PFAS), legislation passed by certain states confronts manufacturers with a patchwork of restrictions.

Canada's regulations pertaining to DEHP appear to be effective, as seen by decreasing exposures among those Canadians being monitored. However, reductions in DEHP are accompanied by increased use and exposure to longer chain phthalates, such as DnOP, DiNP and DiDP, representing a switch from chemicals with well-known to poorly known toxicity (80). Although Canada's CMP has provisions to re-evaluate updated evidence regarding exposures and toxicity, the reality is that its abilities to conduct these re-assessments are limited. Further, concerns that the conclusions drawn from the 2020 Screening Risk Assessment may not have adequately captured actual population risk comes from insufficient risk characterization of vulnerable populations, which is a consideration now enshrined in the Bill S-5 that updated CEPA (81). Here, a vulnerable population includes people with greater biological susceptibility, such as the fetus, and greater potential for exposure, such as those with lower socio-economic status. These considerations tie in with the evidence of fetal exposure leading to greater susceptibility to endocrine modulating effects and higher exposures of populations with lower socio-economic status. Although the limitations of the 2020 assessment were in part due to a lack of Canadian data on vulnerability to higher exposures, recent publications suggest that Canadians of low socio-economic status are subjected to higher exposures (24, 25). In contrast, no Canadian data exist for exposures in other vulnerable populations, like Indigenous and racialized populations. Canadian and US data suggest that the inequity in exposure may be linked to usage patterns of cheaper building materials and indoor products, like mattresses, as well as increased consumption of packaged, processed food (25, 49, 82).

As recent Canadian governmental reports concluded that dietary exposure to DEHP and other phthalates poses no concern for human health, there are no Canadian regulations on phthalates in food contact materials. However, none of the recent Canadian monitoring programs target vulnerable populations for whom food intake could vary from the “average” Canadian diet (83). The lack of regard for potential risks arising from diet is at odds with the large body of data showing that packaged and processed foods lead to higher exposures to HMW phthalates, especially for some vulnerable populations (5, 16).

From a broader perspective, low- and middle-income countries are often not able to enact formal safety regulations on chemicals. These smaller markets tend to adopt standards set by larger markets, primarily out of prioritizing trade as opposed to an underlying health or environmental basis (84). Canadian alignment on phthalate regulations with the EU and some US states could further encourage low- and middle-income markets to follow suit. Global agreement on chemical safety is a key component of the United Nation's Strategic Approach to International Chemicals Management (85) and its successor, the Global Framework on Chemicals (86).



Conclusion and recommendations

Canada's 2020 Screening Assessment was a step toward building a national understanding of phthalates and their risk to Canadians. However, we submit that new information on phthalate exposures, specifically those experienced by vulnerable populations, together with the Government of Canada's new commitment to consider vulnerable populations in its chemical management approach, merits the re-assessment of phthalate risk and risk management measures. Our analysis highlights that updated Canadian regulations should draw from the more protective measures implemented by the EU and now some US states.

We have three practical recommendations for improving the management of phthalates in Canada, drawing from the EU's list of specific phthalates:

1. Extend specific phthalate restrictions to all consumer products (including cosmetics and personal care products), furnishings, building materials, food contact products and products used by children,

2. Implement an authorization list with sunset dates toward elimination of phthalates manufactured within or imported into Canada, and

3. Require clear, publicly available evidence of no harm for phthalate alternatives.

These recommendations align Canada with global ambitions to reduce plastic additives, set a positive precedent for countries grappling with phthalate regulation, and better protect human health, especially among vulnerable populations.
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Acronym

Chemical name

CAS number

Low molecular weight phthalates
DMP Dimethyl phthalate 1942 131-11-3
DEP Diethyl phthalate 2222 84-66-2
DiBP Diisobutyl phthalate 2783 84-69-5
DBP* Di-n-butyl phthalate 278.3 84-74-2
DMEP Bis(2-methoxyethyl) phthalate 2823 117-82-8
High molecular weight phthalates
DPP® Di-n-pentyl phthalate 306.4 131-18-0
DiPP Disopentyl phthalate 3064 605-50-5
BBzP Butyl benzyl phthalate 3124 85-68-7
DCHP Dicyclohexyl phthalate 3304 84-61-7
DHEXP Dihexyl phthalate 3344 84-75-3
DOP Dioctyl Phthalate 390.6 117-81-7
DnOP Di-n-octyl phthalate 390.6 117-84-0
DEHP Bis(2-ethylhexyl) phthalate 390.6 117-81-7
DHNUP Mixture: 1,2-Benzenedicarboxylic acid, di-C7,11-branched and linear alkyl 390.6 68515-42-4
esters,
DiNP Diisononyl phthalate 418.6 28553-12-0/68515-48-0
DPHP Di(2-propylheptyl) phthalate 446.7 53306-54-0
DiDP Diisodecyl phthalate 446.7 89-16-7
610P Mixture: 1,2-Benzenedicarboxylic acid, mixed decyl and hexyl and octyl 743 68648-93-1
diesters

“DBP is synonymous with DnBP.
PDPP is synonymous with DPENP.
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limited to <0.1% of weight in child toys cosmetics weight in children’s products intended
to promote relaxation and sleep (e.g.,
mattresses)
EU BBzP, DBP, DEHP, DiBP, DiNP, DiDP, DnOP BBzP, DBP, DEHP, DiBP are Migration limits for the BBzP, DBP, DEHP, DiBP limited to
limited to <0.1% of weight in child toys banned from use in cosmetics following food <0.1% of weight in most consumer
contact materials: products
DEHP <1.5 mg/kg
DBP <0.3 mg/kg
BBzP <30 mg/kg
DiDP and DiNP combined
limit of 9 mg/kg
us BBzP, DBP, DEHP, DiBP, DiNP, DPP, DHEXP, | No national restrictions No national restrictions; some | DEHP limited to <0.006 mg/L in

DCHP limited to <0.1% of weight in child
toys

state restrictions apply

drinking water
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