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of 4 June 2002

1. Terms of Reference

1.1 Context of the question

Annex II of the European Council Directive 76/768/EEC of 27 July 1976 on the approximation of the
laws of the Member States relating to cosmetic products currently include Benzoyl peroxide (BPO),
entry 382, and 4-methoxyphenol (synonym for Hydroquinone methylether) entry 178. Annex II is the
List of substances which must not form part of the composition of cosmetic products.
Hydroquinone (HQ) is in Annex III- Part 1. List of substances which cosmetic products must not
contain except subject to restrictions and conditions laid down- to European Council Directive
76/768/EEC of 27 July 1976.

Request for amendment of Annex II and Annex III of the European Cosmetics Directive (76/758/EEC)
in order to allow restricted use of benzoyl peroxide, hydroquinone and hydroquinone methylether in
artificial nail systems.

1.2 Request to the SCCNFP

Request for deletion from Annex II and inclusion of benzoyl peroxide and hydroquinone methylether in
Annex III- Part 1. List of substances which cosmetic products must not contain except subject to
restrictions and conditions laid down- to European Council Directive 76/768/EEC of 27 July 1976.

Request for amendment of Annex III- Part 1. List of substances which cosmetic products must not
contain except subject to restrictions and conditions laid down- to European Council Directive
76/768/EEC of 27 July 1976 to include restricted use of Hydroquinone in artificial nail systems.

Annex III
Ref. No. Substance

Restrictions Conditions of use
and

Field of application
and/or use

Maximum authorised
concentration in the

finished cosmetic
product

Other limitations
and requirements

warnings to be
printed on the label

a b c d e f
14 Hydroquinone (1) (c) Artificial nail

systems
200 ppm (after mixing Professional use

only
- for professional

use only
- Avoid skin

contact
- read use

directions
carefully
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/ Benzoyl peroxide
(BPO)

Artificial nail
systems

0.7%
(after mixing)

Professional use
only

- for professional
use only

- Avoid skin
contact

- read use
directions
carefully

/ Hydroquinone
methylether
(MeHQ)

Artificial nail
systems

200 ppm (after mixing Professional use
only

- for professional
use only

- Avoid skin
contact

- read use
directions
carefully

(1) These substances may be used singly or in combination provided that the sum of the ratios of the levels of each of
them in the cosmetic product expressed with reference to the maximum level authorised for each of them does not
exceed the value given in column d.

• Do the safety profiles documented in the attached submission support the use of benzoyl peroxide,
hydroquinone and hydroquinone methylether in artificial nail systems?

- Considering the mode and frequency of application as well as the application site of artificial nail
systems

- Is exposure to artificial nail systems containing benzoyl peroxide at a maximum concentration of
0.7% (after mixing) considered safe for the consumer?
- Is exposure to artificial nail systems containing hydroquinone and/or hydroquinone methylether at a
maximum concentration of 200 ppm (after mixing) considered safe for the consumer?

• Are benzoyl peroxide and hydroquinone methylether safe for use in cosmetic products?
- In the opinion SCC/XI/103/88-EN, recommended that benzoyl peroxide was not permitted for
use in cosmetic products as the risk that it could promote skin tumours at low doses was not
acceptable.
-. Hydroquinone methylether, as 4-methoxyphenol has been prohibited since the first publication of
the Cosmetics Directive, but no reason was given.

• Does the SCCNFP propose any restrictions or conditions for the use of benzoyl peroxide and
hydroquinone methylether in cosmetic products?

• The opinion SCCNFP/0078/98 permitted the use of 1,4-Dihydroxybenzene, Colipa A21,
(Hydroquinone) as a "rinse-off" product when  as a "coupler" in oxidative hair dye mixtures, diluted
to 0.15% from 0.3% ‘in the bottle’.

• Does the SCCNFP propose any further restrictions or conditions for the use of hydroquinone in
cosmetic products?

1.3. Assessment background
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The SCNFP can only assess the safety of substances for which appropriate data has been submitted for
evaluation.

Safety assessment is specific and not generic.

1.4 Statement on the toxicological evaluation

The SCCNFP is the scientific advisory body to the European Commission in matters of consumer
protection with respect to cosmetics and non-food products intended for consumers.

The Commission’s general policy regarding research on animals supports the development of alternative
methods to replace or to reduce animal testing when possible.  In this context, the SCCNFP has a
specific working group on alternatives to animal testing which, in co-operation with other Commission
services such as ECVAM (European Centre for Validation of Alternative Methods), evaluates these
methods (doc. n° SCCNFP/0546/02).
The extent to which these validated methods are applicable to cosmetic products and its ingredients is a
matter of the SCCNFP.

SCCNFP opinions include evaluations of experiments using laboratory animals; such tests are
conducted in accordance with all legal provisions and preferably under chemical law regulations.  Only
in cases where no alternative method is available will such tests be evaluated and the resulting data
accepted, in order to meet the fundamental requirements of the protection of consumer health.

In the interest of consumer’s health protection, the SCCNFP highlights the important requirement of
ensuring that files for evaluation are submitted complete.
The files should include, as well as the results procured by the applicants themselves, all relevant
published literature and other findings to the applicant’s best ability, and also “grey material” available
elsewhere. Subsequently, should additional data or information be acquired by Industry and/or other
agencies, this should be transmitted to the Commission, for review as necessary.
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2. Toxicological Evaluation and Characterisation

2.1. General

2.1.1. Primary name

BPO HQ MeHQ
Benzoyl peroxide IUPAC
Dibenzoyl peroxide IARC

Hydroquinone,
1,4-Dihydroxybenzene

Hydroquinone methylether

2.1.2. Synonyms

BPO HQ MeHQ
Benzoic acid, peroxide;
benzoperoxide;
benzoyl superoxide;
diphenyl-glyoxal peroxide

Benzene, p-dihydroxy-;
p-Benzenediol;
1,4-Benzenediol;
Benzohydroquinone;
Benzoquinol;
Dihydroxybenzene;
p-Dihydroxybenzene;
1,4-Dihydroxybenzene;
Dihydroxybenzene (OSHA);
p-Dioxobenzene;
p-Dioxybenzene;
Hydroquinol;
Hydroquinole;
alpha-Hydroquinone;
p-Hydroquinone;
Hydroquinone
(ACGIH:OSHA);
p-Hydroxyphenol;
Pyrogentistic acid;
Quinol;
beta-Quinol

4-Methoxyphenol;
P-Guaiacol;
Hydroquinone monomethyl
ether; Hydroxyanisole;
p-Hydroxyanisole;
4-Hydroxyanisole;
p-Hydroxymethoxybenzene;
Mequinol;
p-Methoxyphenol;
Mono methyl ether
hydroquinone;  Phenol, p-
methoxy

Ref. : AR 1

2.1.3. Trade names and abbreviations

BPO HQ MeHQ
BPO HQ; Arctuvin; Eldopaque;

Eldoquin; NCI-C55834;
Phiaquin; Tecquinol; Tequinol;

MEHQ, Leucobasal;
Leucodine B;
Novo-Dermoquinona;
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USAF EK-356 PMF; USAF AN-7
Ref. : AR 1

2.1.4. CAS no.

BPO HQ MeHQ
94-36-0 123-31-9 150-76-5

Ref. : AR 1

2.1.5. Structural formula

O
O

O

O

Benzoyl peroxide

OH

OH

Hydroquinone

OH

OMe

Hydroquinone
methylether

2.1.6. Empirical formula

BPO HQ MeHQ
Emp. Formula C14H10O4 C6H6O2 C7H8O2

Mol weight 242.24 110.12 124.15
Ref. : AR 1

2.1.7. Purity, composition and substance codes

BPO HQ MeHQ
No data on the purity is provided.
BPO has to be stabilised, otherwise it
degrades to benzoic acid in water with in
days. The stabiliser(s) is(are) not identified

Not provided Not provided
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2.1.8. Physical properties

BPO HQ MeHQ
Appearance White granular

crystalline solid;
faint odour of
benzaldehyde

Not provided white crystalline chips

Melting point 105 0C 55 - 57 0C
Boiling point May explode when

heated
243 0C

Density
Rel. vap. dens.
Vapour Press. <13 Pa at 20 0C <0.01mm 20 0C
Log Pow

Ref. : 4 g, AR 2

2.1.9. Solubility

BPO HQ MeHQ
Soluble in all organic solvents,
particularly benzene,
chloroform and ether. Slightly
soluble in alcohol and vegetable
oils. Slightly soluble in water.

Soluble in water, alcohol
chloroform and ether.

Not provided

Ref. : 4g, AR 3

2.2. Function and uses

Artificial Nail System

Benzoyl peroxide is used as a chemical initiator for polymerisation of the powder component of dry
acrylic polymers and pigments of the 2 component artificial nail systems. It is at a maximum
concentration in the powder of 2% and as maximum concentration of 0.7% at the start of the
polymerisation process.
Hydroquinone and/or hydroquinone methylether are the stabiliser or inhibitor in the liquid component of
acrylate monomers primarily methylacrylates of the 2 component artificial nail systems. Either
hydroquinone and hydroquinone methylether, under in use condition as an stabiliser/inhibitor in the two
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component artificial nail system, is at a maximum concentration 200 ppm (0.02%). After mixing 2 parts
liquid to 1 part powder the final concentration is reduced to around 133 ppm or 0.0133%.

Ref. : 1
A brush is wetted in the liquid component containing the stabiliser and acrylate monomers. The wetted
brush is then dipped into the powder with the initiator to obtain an 'asprin sized' bead. The liquid :
powder ratio is about 2:1. The two components are mixed into a ‘slurry bead’, which is applied to the
centre of the nail plate and then shaped. The polymerisation is completed in 5 min - 15 min. Contact is
to the keratin of the nail plate. The hydrophobic methylacrylate has low adhesion affinity to the keratin,
thus hydrophilic nail primers are necessary.

Ref. : 3, AR 4

Other uses

Benzoyl peroxide is used at concentrations up to 10% topical treatment of acne. It is probably the most
widely used first-line drug in the management of mild acne.

Ref. : AR 3, AR 5

Benzoyl peroxide is used as a chemical initiator for polymerisation of acrylates (including dental cements
and restoratives) and other polymers; bleaching agent in foodstuff; rubber curing.

Ref. : 4 g

Hydroquinone and hydroquinone methylether are both used in topical drug preparations as
depigmenting agents for the skin in hyperpigmentation conditions. Hydroquinone is used in preparations
up to 4%. Higher concentrations have been used but cause irritation. Hydroquinone methylether is used
in preparations up to 20%.

Ref. : AR 3

Hydroquinone and hydroquinone methylether are used as inhibitors, to increase the shelf life, preventing
premature polymerisation of the methylacrylate-based liquid portion of a two component polymer
systems.

Ref. :  1

TOXICOLOGICAL CHARACTERISATION

2.3. Toxicity

Hydroquinone
No new data was provided. The opinion, SCCNFP/0078/98, on 1,4-dihydroxybenzene
(hydroquinone) had concluded that hydroquinone is unlikely to pose a toxic and/or carcinogenic risk
when applied topically.

Ref. : 8

Hydroquinone  methylether
No toxicological information was provided.
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2.3.1. Acute oral toxicity

Benzoyl peroxide

Low toxicity
Oral LD50 in rat : 7710 mg/kg
Oral LD50 in mouse : 5700 mg/kg
Hydroquinone  methylether
Oral LD50 in rat : 1600 mg/kg

Ref. : AR 1

2.9. Carcinogenicity

Benzoyl peroxide

The SCC in a second additional opinion on BPO, dated 19.1.1988, concluded that the use of BPO
was unacceptable because of the risk of BPO promoting skin tumours at low doses.
BPO was shown to be a tumour promoter in SENCAR mice after exposure to a single topical dose of
20 nmol of the tumour initiator DMBA. BPO was 0.2ml in 100mg/ml in acetone for 51 weeks. All
treated mice showed epidermal hyperplasia.

Ref. : 4c

The FDA review suggested that though these results showed BPO to be a promoter, the studies were
not adequate as the SENCAR mice are sensitive to carcinogens. The results were not confirmed by
other laboratories using similar dosing regimens and the same mouse strain. This suggested that BPO
may not be a complete carcinogen. Additional studies were requested.
A two year carcinogenicity in rats and mice have been negative to date. There are no signs of cutaneous
cancer, after 52 weeks of topical BPO in carbopol gel to F344 rats and B6C3F1 mice.  In mice, at the
highest dosed, 25 mg/day, some developed ulceration during the first year. The macroscopic and
microscopic cutaneous effects suggested that the Maximum tolerated dose (MTD) was exceeded.
Similar response were seen in the second year at 15 mg/day, again suggesting that the MTD was
exceeded. Animals which developed ulcers were removed from the experiment.  5 mg/day would seem
to be the MTD in mice.
There was no evidence of photocarcinogenicity induced by BPO in carbopol gel, even at the highest
dose 50 mg/ml in SKH1(hr/hr) albino hairless mice with UVR (600 RBU) stimulation 3 times a week
for 40 weeks.
In conclusion, the interim results of the animal studies uphold the view that the use of BPO in acne
treatments pose no human health concerns above currently accepted standards for similar OTC drug
products. No additional labelling warning against theoretical or rodent tumour promotion concerns are
warranted.
IARC has classified BPO as a group 3 carcinogen based on inadequate evidence in humans for
carcinogenicity and limited evidence in experimental animals.

Ref. : 4g, 4a, 4d
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The final results of the two year carcinogenicity of topical BPO in carbopol gel in mice have been
received. It is unclear if the rat study mentioned above has been completed.
After 104 weeks, treatment related histomorphological alterations were noted in the treated skin at the 1
and 5 % BPO dose levels. These included mild acanthosis and hyperkeratosis in both sexes, minimal to
mild subepidermal subacute inflammation and sebaceous gland hyperplasia in males at both dose levels
and minimal subepidermal subacute inflammation and minimal to mild sebaceous gland hyperplasia in
females at 5% dose level. At higher doses there were no microscopic observations for treated or
untreated skin in the group at the higher dose of 25% for 52 weeks, reduced to 15% for the remainder
of the experiment or in the group with the  higher dose of 25% for 52 weeks and then treatment
discontinued. Both high dose groups showed no residual effect of treatment. Thus it was concluded that
under the conditions of the study there was no indication of oncogenicity from daily topical exposure of
mice to benzoyl peroxided gels at concentrations up to 25%.

Ref. : 13

2.10. Special investigations

Analytical procedures

Standard BPO titration: Reaction with potassium iodide, followed by titrating iodine with sodium
thiosulphate. This is reliable to 0.01%. Sensitivity is increased by changing to oxygen free atmosphere.

Residual BPO measurement.: The nail polymer matrix is cross linked and not soluble in acetone, but
swells in acetone releasing free BPO. BPO is thermally labile and degrades at a rate dependent on the
solution temperature. In this analysis, complete BPO extraction occurred after 3h at 350C.

Detection techniques used were titration, Gel Permeation Chromatography, Gas Chromatography and
Supercritical Fluid Chromatography (SFC). SFC column detection limits at 267 nm were determined
for the standards as :

BPO 200 ng
HQ 240 ng with a single peak around 5 minutes retention time
MeHQ 206 ng with 2 peaks of unequal intensity centred around 9 minutes retention 

time.

The analytical detection limit for both hydroquinone and hydroquinone methylether is 10 ppm.
Ref. :  2d, 10, 11

Polymer preparation for some of these extractions was different from that in the artificial nail systems. In
the artificial nail system, the powder to liquid ratio is 1:2. In some analysis, the powder to liquid ratio
was 2:1. No reason was given.

 Ref. :  2d, 3

In use penetration
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Systemic exposure should be minimal from penetration of BPO, HQ or MeHQ through the nail plate,
since penetration through the nail plate is known to be limited from studies on topical anti-fungal drugs.
Professional application of the artificial nail to the nail plate should not allow contact with skin. However,
without due care, there could be skin contact at the cuticle and the side of the nails.

Ref. : 2b, 2c, 2e, AR 4

In use simulation

The data provided is not directly an 'in use' application of the artificial nails, but was designed to show
the possibility of leaching residual benzoyl peroxide from the polymer. No detection limit was given, but
none was detected!

The artificial nail system seemed to contain approximately 0.1% residual BPO after 15 min, there was
no further reduction by 24 h. To assess the quantity of BPO that could migrate from the finished nail
system, finished nail samples were soaked in water at 350C for 1, 2 and 5 days. No leaching of BPO
from the polymer was detected.

Detection of hydroquinone in the finished nail system extracts was difficult. The SFC/UV results showed
a single peak at approximately 4.9 minutes retention time in the extract chromatogram. This matched
well with the retention time of HQ standard. However the peak was much more symmetrical in the
extract than in the standard trace. The assignment of this peak to HQ in the extract should be viewed
cautiously as a number of co-extractables were observed.

Three additional peaks were found in the extract chromatograms at approximately 9.8, 10.6, and 10.8
minutes which did not match the retention times for any of the standards for the other components,
benzoyl peroxide and hydroquinone methylether, of the artificial nail systems. Although these peaks
were not examined with a spectrometric detector, it may be postulated that these peaks are due to the
oxidation products of the hydroquinones. Further study may be warranted.

Ref. : 3, 9

The approved method for detection of and identification of hydroquinone, hydroquinone
monomethylether and others in Directive 95/32/EC, pages 169 -175 was not used. The reason was that
this method was not appropriate to quantify traces in a solid matrix such as artificial nails during or after
hardening

Ref. : AR 5, Letter from Colipa with submission II

2.11. Safety evaluation

The 2 components of the artificial nail systems are mixed into a "slurry" bead, which is applied
professionally only to the centre of the nail plate and then shaped. The ratio of powder to liquid is 1:2.
The polymerisation is completed in about 5 - 15 min. Contact is to the keratin of the nail plate. The
hydrophobic methylacrylate has low adhesion affinity to the keratin, thus hydrophilic nail primers are
necessary. Penetration through the nail plate is nil or minimal. Contact with skin is nil or minimal. Benzoyl
peroxide, hydroquinone and hydroquinone methylether are at low concentrations and are mainly
consumed rapidly during polymerisation. The remaining residual is trapped in the hardened polymer
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matrix. Possible systemic exposure, through the nail plate, is slight. Even if the nails are bitten, the
quantity that might be absorbed would be very low.

The artificial nail systems are applied to the nail plate every 4-6 weeks with a refill application 2-3
weeks. Full application is 4.05g of polymer and 1.1g for the refill. Exposure to BPO is estimated to be
less than 4 mg for the full application and less than 1 mg at the refill application. For hydroquinone or
hydroquinone methylether, this is an estimated topical exposure of less than 40µg for the full application
and 10µg at the refill application.

Ref. : 2a, 9

2.12. Conclusions

Benzoyl peroxide, hydroquinone and hydroquinone methylether are technical aids in the polymerisation
of polymers such as ethyl and methylacrylates. They are at low concentrations and are mainly consumed
rapidly during polymerisation. The remaining residual is trapped in the hardened polymer matrix. This
reduces the chance of possible systemic exposure, since penetration through the nail plate is slight. Even
if the nails are bitten, the quantity that might be absorbed would be very low.

There is concern that the technique for mixing the two components is open to great operator variation.

Little toxicological data (no data on genotoxicity/mutagenicity) was provided for either hydroquinone or
hydroquinone methylether. Assumptions are made but are not corroborated with data. The analytical
data for the residual hydroquinone and hydroquinone methylether in the finished nail is inadequate.

Ref. : 9

Nevertheless, the SCCNFP concludes that, due to the very low exposure to the consumer, the risk is
minimal.

2.13. Opinion of the SCCNFP

The SCCNFP is of the opinion that the substances are safe for use for the indicated proposes with the
restrictions and conditions of use.

Annex III
Ref. No. Substance

Restrictions Conditions of use
and

Field of application
and/or use

Maximum
authorised

concentration in
the finished

cosmetic product

Other limitations
and requirements

warnings to be
printed on the label

a b c d e f
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14 Hydroquinone (1) (c) Technical aid in
artificial nail systems

200 ppm (after
mixing

Professional use
only

- for professional
use only

- Avoid skin contact
- read use  directions

carefully
/ Benzoyl peroxide

(BPO)
Technical aid in
artificial nail systems

0.7%
(after mixing)

Professional use
only

- for professional
use only

- Avoid skin contact
- read use  directions

carefully
/ Hydroquinone

methylether
(MeHQ)

Technical aid in
artificial nail systems

200 ppm (after
mixing

Professional use
only

- for professional
use only

- Avoid skin contact
- read use  directions

carefully

(1) These substances may be used singly or in combination provided that the sum of the ratios of the levels of each of
them in the cosmetic product expressed with reference to the maximum level authorised for each of them does not
exceed the value given in column d.
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3. Other considerations

Benzoyl peroxide

The reaction of benzoyl peroxide-phthalate initiators have been shown to be a source of benzene. This
could pose a health risk for the consumer and professional at the time of application.

Ref : AR 7, AR 8


