THE CANCER ASSOCIATION OF
SOUTH AFRICA (CANSA)
Fact Sheet and Position Statement on Oxybenzone
Compound/Chemical name:
Oxybenzone

Synonyms:
Benzophenone-3;
BP-3;
(2-Hydroxy-4-Methoxyphenyl)PhenylMethanone,
(2-Hydroxy-4Methoxyphenyl) Phenylmethanone, 2-Benzoyl-5-Methoxyphenol, 2-Hydroxy-4-Methoxybenzophenone,
4-08-00-02442 (Beilstein Handbook Reference), 4-Methoxy-2-Hydroxybenzophenone, Advastab 45, Ai323644, Anuvex, B3, Benzophenone, 2-Hydroxy-4-Methoxy-, Brn 1913145, Ccris 1078, Chimassorb 90,
Cyasorb Uv 9, Cyasorb Uv 9 Light Absorber, Durascreen, Einecs 205-031-5, Escalol 567, Hmbp, Hsdb 4503,
Methanone, (2-Hydroxy-4-Methoxyphenyl)Phenyl-, Methanone, (2hydroxy4methoxyphenyl) Phenyl,
Mob, Mod, Nci-C60957, Nsc 7778, Nsc-7778, Ongrostab Hmb, Oxibenzona, Oxibenzonum, Oxybenzon,
Oxybenzone 6, Oxybenzonum, Solaquin, Spectra-Sorb UV 9, Sunscreen UV-15, Syntase 62, UF 3, Usaf Cy9, UV 9, Uvinul 9, Uvinul M40, And Uvistat 24

What is it?
Oxybenzone, also known as benzophenone-3 or BP-3, is one of 16 active sunscreen ingredients approved
by the U.S. Food and Drug Administration (FDA) for use in over-the-counter (OTC) sunscreens and was
first approved in 1978. Although the FDA has approved the use of oxybenzone as an active ingredient in
sunscreens and other personal care products as safe and effective in concentrations up to 6%, the 2005
CIR safety review indicates that according to the data voluntarily submitted to the FDA oxybenzone is
typically used at concentrations <1% [1]. Active sunscreen ingredients are compounds that absorb, reflect
or scatter ultraviolet (UV) radiation. As active ingredient, Oxybenzone provides broad-spectrum
protection (protection against both UVA (320-400 nm) and UVB (280-320 nm) ultraviolet radiation)
against the harmful effects of the sun.
The safety of oxybenzone has been and is regularly evaluated by regulatory authorities such as the FDA,
Cosmetic Ingredient Review (CIR) expert panel and Scientific Committee on Consumer Products (SCCP)
and is currently approved as safe and effective sunscreen ingredient in the US (FDA), Canada, Australia,
the European Union and several ASEAN countries. However, in the past few years, oxybenzone has
received increasing attention as a potentially harmful compound with some evidence linking oxybenzone
to photoallergic reactions, skin absorption, hormone disruption and ecotoxicity. This document forms part
of CANSA’s larger effort to educate the public and put into perspective the scope of evidence on
oxybenzone including its functions; oral and dermal toxicity; absorption, metabolism and excretion;
irritancy and sensitization; reproductive and developmental toxicity; and carcinogenicity.
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Functions:
Active sunscreen agent/ingredient, UV light absorber, UV filter and photostabalizer/photo-protector
(because oxybenzone absorbs and dissipates UV radiation, it can also serve to protect cosmetics and
personal care products from deterioration due to exposure to UV light). FDA approved indirect food
additive in acrylic and modified acrylic plastics that come into contact with food.

Oral and Dermal Toxicity
For the reader, acute toxicity refers to the ability of a substance to cause adverse effects as result of either
a single exposure or from multiple exposures to the substance in a short period of time (usually less than
24 hours). Whereas, sub-chronic toxicity refers to the ability of a substance to cause adverse effects after
repeated or continuous administration of a substance for up to 90 days or not exceeding 10% of the
animal's lifespan. Chronic toxicity refers to the ability of a substance to cause adverse effects as result of
long-term exposure to the substance (more than 10% of animal’s life-span – months or years). In
toxicology, the median lethal dose, LD₅₀, LC₅₀ or LCt₅₀ is a measure of the lethal dose of a substance. The
value of LD₅₀ for a substance is the dose required to kill half the members of a tested population after a
specified test duration.
Results from acute oral (substance taken in by mouth) toxicity animal studies indicate that oxybenzone
are practically non-toxic, with the most recent rat oral LD50 reported to be greater than 12g/kg [2–5]. The
acute rat dermal (by contact with skin) LD50 for oxybenzone has been reported to be greater than 16 g/kg
. Naturally occurring local skin reactions consisting of mild to moderate erythema (reddening of skin
caused by increased blood flow in superficial capillaries) not associated with pathology (diseases) were
found in two animals at the 2 g/kg dose 24 and 48 hours following exposure to the skin [5,6].
It was found that Oxybenzone, in a study on sub-chronic oral toxicity, caused no toxic effects in rats when
incorporated into their diets (up to 1%) for 27 days, while a 90 day study showed feeding rats 0.5% and
1% depressed growth, increased white blood cells (leucocytosis), decreased haemoglobin concentrations
(anaemia), reduced organ weights, and kidney degeneration (nephrosis) [4–6]. the National Toxicology
Programme (NTP) reported results from three studies, after two weeks oral administration liver and
kidney weights were increased and microscopic changes in the kidney were found primarily in high-dose
rats. In the 13 week oral study, oxybenzone administration was associated with decreased body weight
gain in both female and male rats and progressed kidney lesions [7].

Absorption, Metabolism and Excretion
Both in vitro (studies performed with microorganisms, cells, or biological molecules outside their normal
biological context) and human studies have demonstrated that oxybenzone is absorbed into the skin when
applied topically. Oxybenzone is then broken down (metabolized) and excreted mainly in urine (67%) [8,9]
and faeces (21%) [10,11], with a further studies reporting excretion in breast milk [12,13]. However, in
2019, the U.S. Food and Drug Administration (FDA) noted in their recommendations for future study that,
"While research indicates that some topical drugs can be absorbed into the body through the skin, this
does not mean these drugs are unsafe” [14] as the doses and extent of exposure will influence the safety
profile. Therefore, according to their recommendations more studies on the safety of repeated use is
needed.
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Skin Irritancy and Sensitization
Procedures outlined by the Federal Hazardous Substances Labelling Act (FHSLA) were used in two studies
to test oxybenzone for acute skin irritation, which found it to be non-irritating to both intact and abraded
(scratched) skin of albino rats at concentrations from 4% to 100% [5]. Another animal study using the
Kligman Maximization procedure to test the sensitizing potential of oxybenzone found that after
intradermal injection of 5% oxybenzone, followed by a topical booster patch containing 10% oxybenzone
administered after 7 days from injection was non-sensitizing to albino guinea pigs skin [5].
Oxybenzone has also been tested for its potential irritation and sensitization to human skin. In general, it
was found to be non-irritating and non-sensitizing at concentrations higher than those found in cosmetic
products. Please see below table for summarized results:
Table 1: Clinical assessment of skin irritation and sensitization of oxybenzone (Human patch test data)

No. of
subjects

Oxybenzone
concentration (%)

No. of reactions

Comments

Reference

14

16, 8 & 4

0

Non-irritating

[5]

100

16, 8 & 4

0

Nonirritating/nonsensitizing

[15]

Mod. D/S RIPT

203

25

0

SIPT

100

10

Mod. D/S RIPT

150

3

Mod. D/S RIPT

150

3

0
Several
nonspecific
reactions
Mild irritation
(Challenge
patches)

Mod. D/S RIPT

57

3

Test Method
Single Insult Patch Test
(SIPT)
Modified
Draizel/Shelanski
Repeated Insult Patch
Test (Mod. D/S RIPT)

Non-irritating/
non-sensitizing
Non-irritating
Not a primary
irritant;
nonsensitizing

[5]
[16]
[16]

Non-sensitizing

[16]

1
Sensitized
reaction

Minimum
sensitizing
potential

[5]

Non-significant
sensitization and
irritation potential

[17]

Negative
for
phototoxicity

[17]

RIPT

19570

1 to 6

48
dermal
responses
(0.26%
of
population)

SkinEthic™,
human
epidermis model

N/A

-

-

Reproductive and Developmental Toxicity
A study by Schlumpf et al. [18], has studied the oestrogenic (estrogen – American spelling) effects (ability
to act as the hormone oestrogen) of oxybenzone and found stimulation breast cancer cell (MCF-7) growth
and increase of uterine weight by oxybenzone, however it should be noted that the oestrogenic effect of
oxybenzone is proven here to be weak as the detected stimulation was 1 millionth-fold less than that of
oestrogen, the positive control. In fact, a study by Wang et al. [19], with the aim to place into perspective
the doses of oxybenzone used by Schlumpf et al [18], conservatively estimated that it would take up to
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277 years of daily application (at generous in-use dose of 1 mg/cm2) of a sunscreen containing 6%
oxybenzone on 25% of the body (face, neck, hands, and arms) to attain a comparable level of exposure in
humans as used in the study of Schlumpf et al [18], whereas for 100% body coverage with the same
applied daily dose it would take up to 69.3 years. It should be noted that this estimation is deemed as
conservative as it does not take into account the excretion (amount or rate) of oxybenzone. Furthermore,
a NTP study found that oxybenzone did not cause an uterotrophic response (effect on the uterus) in
overiectomised (surgical removal of both ovaries) rats when tested up to 1 g/kg [20].
With regards to animal studies, both 2- and 13-week dosed feed studies from the NTP, rats and mice in
the highest dose group (receiving a diet with 50000 ppm oxybenzone) exhibited a decrease in epididymal
sperm density (27%) and an increase in length of the estrous cycle. Their 2-week dermal study in mice also
supported these findings. However, a reproductive assessment by continuous breeding study in mice at
the same concentrations used in previously mentioned study showed that oxybenzone had no effect on
the fertility of the F0 (parental) group as no changes in sperm density or oestrogen cycles were found.
Furthermore, minimal effects of fertility was found in the F1 (first new generation) and it was concluded
that oxybenzone had minimal effects on fertility and reproduction at the exposure concentrations [21].
Another study assessing the effects of maternal and lactational exposure to Oxybenzone on development
and reproductive organs in rat offspring, found that at the highest dose (50 000ppm), spermatocyte
development was impaired and ovarian follicular development was delayed, while concentrations of
10 000ppm and less showed no adverse effects on the reproductive system in rats [21]. It is important
to note that the high doses at which adverse events occurred are much higher than usual human
exposure levels.
One maternal exposure study in humans has found that oxybenzone is associated with lower birth weight,
while another has shown a positive correlation between oxybenzone concentration and body weight
[22,23]. It has been postulated that oxybenzone is involved in the development of Hirschsprung’s disease,
as one study estimated that odds ratio of having a child with Hirschsprung’s disease is slightly increased
(2.4:1 increased to 2.6:1) in pregnant women with high oxybenzone concentrations in their urine [24].
Another study by Janjua et al. [25], reported that when oxybenzone was repeatedly applied to the entire
body of human volunteers, no biologically significant alterations in reproductive hormones (testosterone,
follicle-stimulating hormone, luteinizing hormone, or oestradiol) were detectable. These findings were
supported by a similar study assessing the potential effect of oxybenzone dermal application on serum
hormone changes in young men and postmenopausal women, which concluded that the amount of
oxybenzone absorbed did not alter the endogenous (produced within the body) reproductive hormone
homeostasis [24].

Carcinogenicity (ability to cause cancer):
A recent study by the NTP found equivocal (ambiguous/unclear) evidence of carcinogenic activity when
fed to Hsd:Sprague Dawley® SD® Rats, while oxybenzone was found to not have carcinogenic activity when
fed to B6C3F1/N Mice even at the highest exposure concentration, 10 000ppm [20]. No further literature
was found on carcinogenicity of oxybenzone.

Genotoxicity:
Oxybenzone was found to be negative in tests screening for mutagenic agents in sunscreen [26,27].
Oxybenzone was found to be non-mutagenic when mixed with 10% hamster liver S9 feed, however when
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mixed with 30% hamster liver S9 feed it showed weak mutagenic effects [7]. Also oxybenzone was positive
for induction of sister chromatid exchanges and chromosomal aberrations in Chinese hamster ovary cells
when testing occurred in the presence of rat liver S9 mix [7]. In vivo studies (animal studies) utilising
Drosophila, male Sprague Dawley rats and mice to assess oxybenzone’s genotoxic potential, found no
mutagenic effects [7,28]. The main metabolite of oxybenzone, DHB, was also found to be non-mutagenic
[29,30].

Government Restrictions:
Restricted to concentrations up to 6% by the FDA for over the counter sunscreen products and other
personal care products.

CANSA Position Statement
The CANSA Seal of Recognition, known by consumers as the CANSA Smart Choice Seal, is an educational
initiative of the Cancer Association of South Africa (CANSA) aimed at reducing consumer’s risk of
developing cancer. Scientists estimate that between 30-50% of all cancer cases are preventable if
exposure to cancer risk factors is reduced and consumers adopt healthier lifestyles particularly pertaining
to their diet [31–34]. The CANSA Seal is awarded to products that may aid in reducing consumer’s risk of
developing cancer and promotes healthy lifestyle choices.
As ultraviolet (UV) radiation, and in particular solar radiation, has been proven to be carcinogenic to
humans, causing all major types of skin cancer, such as basal cell carcinoma (BCC), squamous cell
carcinoma (SCC) and melanoma, CANSA awards it’s Seal to products that reduce consumers exposure to
UV radiation, such as sunscreen and protective clothing and apparel per condition that the product
complies with CANSA’s stringent evidence based criteria, National Standards (SANS) and International
Standards (ISO) and have been tested by an independent laboratory for effectiveness. Thus, the CANSA
Seal serves as a tool for consumers to easily identify safe and effective sun protection products.
On the basis of the data available on oxybenzone in literature, the majority of research studies support
that oxybenzone is safe for topical application to humans in the present practices of use and concentration
and that more research is needed to support the recent, equivocal evidence on oxybenzone as potentially
harmful substance. However, CANSA’s Research and Operations Committee (ROC) has decided to steer
on the side of caution and has added oxybenzone to CANSA’s unacceptable list of ingredients, which forms
part of our requirements for sunscreen and personal care products to be awarded the CANSA Seal of
Recognition, until indisputable/ conclusive evidence comes to light. In light of this decision CANSA has
given notice to all Seal bearing sunscreen manufacturers to remove oxybenzone from their formulation,
all of whom have agreed to remove oxybenzone from their sunscreen, which is currently being
implemented within the agreed period for old products to exit circulation.
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