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Fact Sheet and
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on
Phthalates

Introduction
Phthalates (pronounced as ‘thah-lates’) are a group of chemicals used to make plastics
more flexible and harder to break. They are often called plasticisers. Some phthalates are
used as solvents (dissolving
agents) for other materials. They
are used in hundreds of products,
such as vinyl flooring, adhesives,
detergents,
lubricating
oils,
automotive plastics, plastic clothes
(raincoats), and personal-care
products
(examples
include:
soaps, shampoos, hair sprays, and
nail polishes).
[Picture Credit: Phthalates]

Phthalates are used widely in
polyvinyl chloride plastics, which are used to make products such as plastic packaging film
and sheets, garden hoses, inflatable toys, blood-storage containers, medical tubing, and
some children's toys.
(Centers for Disease Control and Prevention).

South Africa a Producer of Phthalates
South Africa is the only producer of phthalates in Africa and approximately 40 000 metric
tons are produced and consumed, mostly in the flexible PVC industry.
Phthalates are divided into two distinct groups, with differing applications, properties and
toxicological classifications namely ‘low phthalates’ and ‘high phthalates’.
Low Phthalates such as DMP, DEP, DIBP, DEHP and BBP are low molecular weight
phthalates which contain 8 or less carbon atoms on the alcohol part of the ester. These
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phthalates represent about 15% of phthalates consumed in Europe, however, this
percentage rises significantly in global terms. Risk assessments have led to the
classification and labelling as Category 1B with restrictions on their use imposed in many
developed countries and economic blocks such as Europe. Certain restrictions have been
placed on their use in toys, child care articles, medical devices, food contact materials and
cosmetics.
DEHP (Di-2-ethylhexyl phthalate) is one of the most prolific plasticisers globally and is one of
the most cost effective and efficient PVC plasticisers in use. It is listed by the EU hazard
classification as a substance of very high concern (SVHC) and REACH authorisation is
required. During the last 10 years DEHP has progressively been replaced by high
phthalates such as DINP and DIDP, regarded as safer plasticisers.
High Phthalates, such as DINP (Di-isonyl phthalate), DIDP (Di-isodecyl phthalate) and
DTDP, are high molecular weight phthalates and have grown in use in Europe and North
America to nearly 75% of phthalates consumed. Risk assessments have shown positive
results regarding the safe use of the products. They do not require any classification for
health and environmental effects. They are safely used in numerous everyday consumer
and industrial applications.
The South African Vinyls Association claims that the European Commission has confirmed
that products such as DINP and DIDP pose no risk to human health or environment. This
has been after many decades of exhaustive scientific evaluation and testing. These
products are not regarded as endocrine disrupters, nor human carcinogens and have not
been classified (South Africa Vinyls Association).

Common Phthalates and Examples of their Use
The following table provides information regarding the most common phthalates and their
use:
Phthalate

Use

DMP
DEP

Insect repellent, plastic
Shampoo, scents, soap, lotion, cosmetics,
industrial solvent, medication
Adhesives, caulk, cosmetics, industrial solvent,
medications
Adhesives, caulk, cosmetics, industrial solvent
Vinyl flooring, adhesives, sealants, industrial
solvent
Stabiliser in rubber, polymers
Soft plastic including tubing, toys, home
products, food containers, food packaging
Soft plastic

DBP
DIBP
BBP
DCHP
DEHO
DOP

(National Academy of Sciences).

Table of the Most Common Phthalates
The following is a list of the most common phthalates:
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Name

Abbreviation

Structural formula

Molecular
weight (g/mol)

CAS No.

Dimethyl phthalate

DMP

C6H4(COOCH3)2

194.18

131-11-3

Diethyl phthalate

DEP

C6H4(COOC2H5)2

222.24

84-66-2

Diallyl phthalate

DAP

C6H4(COOCH2CH=CH2)2

246.26

131-17-9

Di-n-propyl phthalate

DPP

C6H4[COO(CH2)2CH3]2

250.29

131-16-8

Di-n-butyl phthalate

DBP

C6H4[COO(CH2)3CH3]2

278.34

84-74-2

Diisobutyl phthalate

DIBP

C6H4[COOCH2CH(CH3)2]2

278.34

84-69-5

Butyl cyclohexyl phthalate

BCP

CH3(CH2)3OOCC6H4COOC6H11

304.38

84-64-0

Di-n-pentyl phthalate

DNPP

C6H4[COO(CH2)4CH3]2

306.40

131-18-0

Dicyclohexyl phthalate

DCP

C6H4[COOC6H11]2

330.42

84-61-7

Butyl benzyl phthalate

BBP

CH3(CH2)3OOCC6H4COOCH2C6H5

312.36

85-68-7

Di-n-hexyl phthalate

DNHP

C6H4[COO(CH2)5CH3]2

334.45

84-75-3

Diisohexyl phthalate

DIHxP

C6H4[COO(CH2)3CH(CH3)2]2

334.45

146-50-9

Diisoheptyl phthalate

DIHpP

C6H4[COO(CH2)4CH(CH3)2]2

362.50

41451-28-9

Butyl decyl phthalate

BDP

CH3(CH2)3OOCC6H4COO(CH2)9CH3

362.50

89-19-0

DEHP, DOP

Di(2-ethylhexyl) phthalate

C6H4[COOCH2CH(C2H5)(CH2)3CH3]2

390.56

117-81-7

Di(n-octyl) phthalate

DNOP

C6H4[COO(CH2)7CH3]2

390.56

117-84-0

Diisooctyl phthalate

DIOP

C6H4[COO(CH2)5CH(CH3)2]2

390.56

27554-26-3

n-Octyl n-decyl phthalate

ODP

CH3(CH2)7OOCC6H4COO(CH2)9CH3

418.61

119-07-3

Diisononyl phthalate

DINP

C6H4[COO(CH2)6CH(CH3)2]2

418.61

28553-12-0

Di(2-propylheptyl) phthalate

DPHP

C6H4[COOCH2CH(CH2CH2CH3)(CH2)4CH3]2

446.66

53306-54-0

Diisodecyl phthalate

DIDP

C6H4[COO(CH2)7CH(CH3)2]2

446.66

26761-40-0

Diundecyl phthalate

DUP

C6H4[COO(CH2)10CH3]2

474.72

3648-20-2

Diisoundecyl phthalate

DIUP

C6H4[COO(CH2)8CH(CH3)2]2

474.72

85507-79-5

Ditridecyl phthalate

DTDP

C6H4[COO(CH2)12CH3]2

530.82

119-06-2

Diisotridecyl phthalate

DIUP

C6H4[COO(CH2)10CH(CH3)2]2

530.82

68515-47-9

(Wikipedia).

Products That Contain the Three Most Potent Phthalates
The three most potent phthalates are diethyl phthalate (DEHP), dibutyl phthalate (DBP), and
benzylbutyl phthalate (BBP). Not only do they adversely affect health by themselves, but
even in small doses they interact with one another in ways we do not understand. The
dominant phthalate, DEHP, which is in, among other things, shower curtains, cable
sheathing, garden hoses, and some toys, has been used so widely that it can now be found
literally all over the world: in subsurface snow in Antarctica and in jellyfish more than a
hundred metres below the surface of the Atlantic.
The following products contain the ‘Big Three’ phthalates:
o

DEHP: vinyl products, floor tiles, upholstery, shower curtains, cables, garden hoses,
rainwear, car parts and interiors, packaging film, sheathing for wire and cable, some
food containers, toys, and medical devices
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o
o

DBP: nail polish, cosmetics, and insecticides
BBP: adhesives, paints, sealants, car-care products, vinyl flooring, and some
personal-care products
(The S file).

Sources of Phthalate Exposure
The following are the main sources of exposure to phthalates by humans:
The ubiquitous use of phthalate esters in plastics, personal care products and food
packaging materials results in widespread general population exposure. All populations of
people, domestic animals, and wildlife regularly encounter opportunities for exposure to
phthalates because of their widespread use. Ingestion, inhalation, intravenous injection
tubing and solutions, and skin absorption are potential pathways of exposure. Human
exposure to phthalates can occur as a result of direct contact or use of a product containing
phthalates, through the leaching of phthalates from one product into another, as may occur
with food packaging or intravenous fluids, or by general contamination of the ambient
environment.

Ingestion - when ingested, phthalates are often converted to other forms, called metabolites.
Human metabolism of di-(2-ethylhexyl) phthalate (DEHP) is complex and yields mono (2ethylhexyl) phthalate (MEHP) and numerous oxidative metabolites. Diethyl phthalate (DEP)
yields phthalate monoester mono-ethyl phthalate (MEP) and di-n-butyl phthalate (DBP)
yields monobutyl phthalate (MBP).
o

Food - phthalates can be released into aqueous solution foods during microwaving in
plastic containers. Phthalates may also enter food by environmental uptake during
crop cultivation or by migration from processing equipment or packaging materials.

o

Water - phthalates are found in ground water and drinking water.

o

Infant formula and milk - some phthalates occur as contaminants in consumer milk
and ready-to-use baby formulas based on cow’s milk.

o

Medications and nutritional supplements - pharmaceutical preparations intended to
treat diseases of the gastrointestinal tract, such as ulcerative colitis and colorectal
cancer, are often coated with a polymer that allows the drug to be delivered directly
to the colon or small intestine. This
polymer may contain plasticiser
phthalates such as DBP and DEP.
Other pharmaceutical products
may
also
have
phthalate
plasticisers in their coatings,
including
some
antibiotics,
antihistamines
and
laxatives.
Patented herbal preparations and
nutritional supplements may also
contain phthalates.
[Picture Credit: Soft Toys]

Researched and Authored by Prof Michael C Herbst
[D Litt et Phil (Health Studies); D N Ed; M Art et Scien; B A Cur; Dip Occupational Health]
And
Dr Carl Albrecht [Ph D (Biochemistry); B Sc (Biochemistry)]
Approved by Ms Elize Joubert, Chief Executive Officer [BA Social Work (cum laude); MA Social Work]
April 2017

Page 4

o

Toys - Polymer toys softened with phthalates are a source of potential oral exposure
in children. In 1999, the European Union temporarily banned marketing of all
children’s toys and child-care articles containing DEHP, DBP, and BBP as well as
toys containing DiNP, DnOP, and DiDP intended for children <3 years old. DiNP is
the primary phthalate used in toys.

Inhalation
o Indoor air and house dust - vapours emitted from
building materials, furniture and household
fragrances are potential indoor sources of
phthalate exposures. Phthalates have been found
in house dust in different countries, including the
US, Germany, Japan and Norway. inhalation of
house dust may be an important source of
exposure for the lower molecular weight
phthalates, but not the higher weight phthalates.
[Picture Credit: Ventilator]

o

Medical devices - some phthalate esters, such as
DEHP, may be transferred into respiratory gases
passing through PVC tubing.

o

Baking modelling clay - polymer modelling clay contains a complex mixture of
phthalates that give the clay a soft consistency at room temperature. When the clay
is baked, phthalates are released into the air and can be inhaled.

Intravenous
o Medical devices - a variety of medical devices used to deliver
medical care such as bags and tubing for intravenous fluids,
nutritional formulas, blood transfusions, and dialysis are made of
PVC plastics softened with phthalates, usually DEHP. DEHP can
leach out from these products. DEHP has been found in
newborns treated in neonatal intensive care units with medical
devices made with polyvinyl chloride plastic containing DEHP.
[Picture Credit: IV Therapy]

Skin Absorption
o Clothing - skin absorption can occur through direct contact with phthalate-containing
clothing products, such as DEHP-containing gloves (artificial leather) and waterproof
clothing.
o

Cosmetics and personal care products - phthalates are used in a variety of cosmetic
and personal care products, such as nail polishes, perfumes, hairsprays, skin
moisturisers and shampoos. In one study, the levels of selected phthalates were
measured in 102 branded hair sprays, perfumes, deodorants, and nail polishes. The
median exposure levels to phthalates in cosmetics by skin absorption were estimated
to be 0.0006 g/kg body weight /d for DEHP, 0.6 g/kg body weight /d for DEP, and
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0.103 g/kg body weight/d for DBP. Skin absorption of
chemicals from the face may be up to 10-fold higher
than the arm.
[Picture Credit: Nail Polish]

o

Modelling clay - skin absorption may occur through
direct contact with polymer modelling clay containing
phthalates.
o Denture materials - phthalates can be found in
temporary denture soft lining materials.
(Fact Sheet on Phthalates).

Health Effects of Phthalates
There are many types of phthalates. The most commonly used and studied is DEHP
(diethylhexyl phthalate). The International Agency for Research on Cancer (IARC) classifies
DEPH as a possible cause of cancer (Group 2B). The US National Toxicology Program
(NTP) says that DEHP “is reasonably anticipated to be a human carcinogen”. This means
that it is probably something that could cause cancer in humans.
The phthalate DEHP (found in vinyl products and in many medical plastics such as IV bags
and tubes) causes tumours and other abnormalities (related to fertility) in the livers of rats
and mice. Studies have shown that in pregnant rats and mice, high doses of DBP (dibutyl
phthalate, most commonly used in cosmetics) causes a decrease in the number of live
babies born.
To cause these abnormalities in laboratory animals, exposure to the substances needs to be
relatively high. These substances also seem to have greater effects on young and
developing animals.
There is also evidence that certain phthalates act as endocrine disruptors. This means they
may mimic or behave like hormones and can interfere with the normal hormonal activity in
human bodies. This can lead to physical abnormalities, fertility problems and certain types of
cancer.
More research is needed to know for sure whether phthalates affect people in the same way
that they affect animals.
Some other health effects include evidence from a recent study of adult males in Sweden
which found significantly fewer motile sperm for men with higher urine concentrations of the
phthalate metabolite MEP. Reduced sperm motility (motion) was significantly associated with
blood concentrations of some polychlorinated biphenyls (PCBs) and urine concentrations of
some phthalate metabolites (e.g., MBeP and PCB 153).
Phthalates have been shown to cause a variety of effects in laboratory animals, however,
their adverse effects on development of the reproductive system of male animals have led to
particular concern. Those effects include infertility, decreased sperm count, cryptorchidism
(undescended testes), hypospadias (malformation of the penis) and other reproductive tract
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defects and are referred to as the phthalate syndrome. Given these common effects of
phthalate exposure that have been observed in laboratory animals, the second question has
been answered affirmatively. In addition, the phthalate syndrome in animals has many
similarities to a hypothesised syndrome in humans – testicular dysgenesis syndrome –
although there ae no human data that directly link the hypothesised syndrome in humans
with phthalate exposure.
A 2012 study found that women working in the automotive and food-canning industries have
nearly a fivefold increase in risk for pre-menopausal breast cancer, likely because of their
exposure to phthalates.
According to the Bureau of Standards, Metrology & Inspection phthalates are endocrine
disruptors that can interfere with the hormonal system in mammals and cause early onset of
puberty in girls and feminisation in boys.
A recent case-control study examined phthalate levels in apparently healthy girls who went
through thelarche (breast development) before the age of 8, as compared with girls who
underwent precocious puberty because of abnormalities in their neuroendocrine systems
and with girls who were progressing through puberty at normal ages. Increased levels of
monomethyl phthalate were associated with early thelarche group, but not with either of the
comparison groups (Chou, 2009). Early breast development in otherwise healthy girls is
associated with an increased risk for breast cancer (Steingraber, 2007).
A 2012 study examined whether or not there is a relationship between urinary levels of nine
different phthalates and the incidence of breast cancer. In this study, urinary phthalate
metabolites were detected in 82 percent of the women, whether or not they had been
diagnosed with breast cancer. Monoethyl phthalate (MEP), a urinary metabolite of the parent
compound diethyl phthalate (DEP; often used in fragrance), was elevated in women with
breast cancer. This association was most profound in pre-menopausal women. Metabolites
of two other common phthalates (butyl benzyl phthalate, BBP; and di-n-octyl phthalate,
DOP) were negatively associated with breast cancer risk in this study (Lopez-Carrillo, 2010).
Higher levels of urinary MEHP, a marker of DEHP body burden, has also been associated
with increased pregnancy loss in a study of Danish women (Toft, 2012).
Not all phthalates are equivalent in the severity of their effect; some phthalates exhibit less
severe or no effects. The age at the time of exposure is also critical with respect to the
severity of the effects. The foetus is the most sensitive life stage.
Hormones can increase the risk of some cancers, whether those hormones are natural or
synthetic. Too much or too little of a hormone can be harmful. Is a child who is exposed to
phthalates more likely to develop cancer as an adult? No one knows for sure but animals
exposed to phthalates are more likely to develop liver cancer, kidney cancer, and male
reproductive organ damage (Vastag).
Phthalates are believed to also affect girls’ hormones, but the health impact is not yet known.
Studies also show associations between children’s exposure to phthalates and the risk of
asthma, allergies and bronchial obstruction (Hsu, et al., 2012; Jaakola & Knight, 2008;
Kanazawa & Kishi, 2009).
Researchers at Mount Sinai also found a link between obesity and phthalates (Teitelbaum,
et al., 2012). They found that among overweight girls ages 6 to 8, the higher the
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concentration of certain phthalates (including low molecular weight phthalates) in their urine,
the higher their body mass index (BMI). BMI takes height and weight into account when
determining if someone is overweight. A study among Danish children ages 4 to 9 found that
the higher the concentration of phthalates (all of them), the shorter the child. This was true
for girls and boys (Boas, et al., 2010). More research is needed to determine the impact of
phthalates on height and BMI.
(Environmental Protection Agency; National Academy of Sciences; Canadian Cancer
Society; Breast Cancer Fund; Bureau of Standards, Metrology & Inspection; Toft, 2012;
Lopez-Carillo, 2010; ).

CANSA’s Position on Hormone Disruptive Phthalates in Children’s Soft Toys
CANSA shares the concern expressed over the presence of plasticisers in children’s plastic
soft toys that may contain hormone disruptive phthalates. It is known that some phthalates
are potent endocrine disrupting chemicals that may harm human health. Knowing the
harmful effects of certain phthalates, CANSA makes the following recommendations:
o
o
o
o

Knowing that children will invariably put toys in their mouths and even chew on them,
CANSA advocates that children should not be provided with soft plastic toys as they
may contain hormone disruptive phthalates
Infants and toddlers should not be given soft plastic toys to chew during teething
Children should not play and/or sleep with soft plastic objects such as bracelets in
direct contact with their skins
Parents and guardians should only provide soft plastic toys to their children if there is
clear evidence that the plasticisers used in the manufacture of the toys are free from
any of the known hormone disruptive phthalates

CANSA will continue its watchdog role into children’s plastic soft toys and will keep the
public informed of developments.

Medical Disclaimer
This Fact Sheet and Position Statement is intended to provide general information only and,
as such, should not be considered as a substitute for advice, medically or
otherwise, covering any specific situation. Users should seek appropriate advice before
taking or refraining from taking any action in reliance on any information contained in this
Fact Sheet and Position Statement. So far as permissible by law, the Cancer Association of
South Africa (CANSA) does not accept any liability to any person (or his/her
dependants/estate/heirs) relating to the use of any information contained in this Fact Sheet
and Position Statement.
Whilst CANSA has taken every precaution in compiling this Fact Sheet and Position
Statement, neither it, nor any contributor(s) to this Fact Sheet and Position Statement can be
held responsible for any action (or the lack thereof) taken by any person or organisation
wherever they shall be based, as a result, direct or otherwise, of information contained in, or
accessed through, this Fact Sheet and Position Statement.
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