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1. BACKGROUND 

 
o-Phenylphenol, Sodium o-phenylphenate, Potassium o-phenylphenate, CAS n. 90-43-7, 
132-27-4, 13707-65-8 as preservatives are regulated in Annex V/ 7 of the Cosmetics 
Regulation (EC) n. 1223/2009  at a maximum concentration of 0.2 % (as phenol). 
 
In February 2013, the Commission received a risk assessment submitted by the French 
Agency ANSM (Agence nationale de sécurité des médicaments et des produits de santé) 
which rose concerns about the use of o-Phenylphenol as preservatives in cosmetic products. 
 
In the context of the ANSM report (Evaluation du risque lié à l'utilisation de l'ortho-
phénylphénol CAS n. 90-43-7 dans les produits cosmétiques) o-Phenylphenol has been 
identified as likely to be an endocrine disruptor. The report concludes that the maximum 
authorised concentration (currently of 0.2 %) of o-Phenylphenol for use as a preservative 
should be revised due to low margin of safety.   
 
In January 2014, in response to a call for data on o-Phenylphenol by the Commission, 
Industry submitted a safety dossier in order to defend the current use of  o-Phenylphenol, 
Sodium o-phenylphenate, Potassium o-phenylphenate, CAS n. 90-43-7, 132-27-4, 13707-
65-8 as preservatives in cosmetic formulations at a maximum concentration of 0.2 % (as 
phenol). 
 

2. TERMS OF REFERENCE 

 
1. Does SCCS consider o-Phenylphenol, Sodium o-phenylphenate, Potassium o-phenylphenate 

safe for use as preservatives with a maximum concentration of 0.2 % (as o-phenylphenol), 
taking into account the information provided? 

2. Does the SCCS have any further scientific concerns with regard to the use of o-
Phenylphenol, in particular on its potential endocrine disruptor properties as raised in the 
ANSM report? 
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3. OPINION 

 
 
3.1 Chemical and Physical Specifications 
 
3.1.1 Chemical identity 
 
3.1.1.1 Primary name and/or INCI name 
 
o-Phenylphenol  
Sodium o-phenylphenate 
Potassium o-phenylphenate 
 
 
3.1.1.2 Chemical names 
 
o-Phenylphenol: 
2-Biphenylol (IUPAC Name) 
biphenyl-2-ol 
(1,1-biphenyl)-2-ol (CAS-name) 
2-hydroxybiphenyl 
o-hydroxybiphenyl 
2-hydroxydiphenyl 
2-phenylphenol 
Dowicide 1 
Preventol O extra 
 
Sodium o-phenylphenate: 
Sodium 2-biphenylolate (IUPAC Name) 
sodium 2-biphenylate 
2-phenylphenol, sodium salt 
the same synonyms as OPP but with the suffix: 
sodium salt 
or simply the prefix sodium 
Dowicide A 
Preventol ON extra 
 
For the hydrated form: 
 
Sodium 2-biphenylate tetrahydrate 
Sodium o-Phenylphenate Tetrahydrate 
[1,1'-Biphenyl]-2-ol, sodium salt, tetrahydrate 
 
Potassium o-phenylphenate: 
potassium 2-biphenylate 
the same synonyms as OPP but with the 
suffix: 
potassium salt 
or simply with the prefix 
potassium 
Preventol OF 
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3.1.1.3 Trade names and abbreviations 
 
o-Phenylphenol: OPP 
Sodium o-phenylphenate: OPP-Na 4 H2O; SOPP 
Potassium o-phenylphenate: OPP-K; POPP 
 
3.1.1.4 CAS / EC number 
 
o-Phenylphenol 
CAS: 90-43-7 
EC: 201-993-5 
 
Sodium o-phenylphenate 
CAS: 132-27-4 (water-free crystal form) 
EC: 205-055-6 
CAS:  6152-33-6 (hydrated crystal form) 
 
Potassium o-phenylphenate 
CAS: 13707-65-8 
EC: 237-243-9 
 
 
3.1.1.5 Structural formula 
 
o-Phenylphenol: 
 

 
 
 
Sodium o-phenylphenate: 
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Potassium o-phenylphenate 
 

 
 
 
3.1.1.6 Empirical formula 
 
o-Phenylphenol:    C12H10O 
Sodium o-phenylphenate:  C12H9ONa 
Sodium o-phenylphenate:  C12H9ONa * 4 H2O 
Potassium o-phenylphenate: C12H9OK 
 
 
3.1.2 Physical form 
 
o-Phenylphenol:    white flakes or crystalline powders 
Sodium o-phenylphenate:  white flakes (tetrahydrate) or crystalline powders 
Potassium o-phenylphenate: no information 
 

Ref.: 211 
 
3.1.3 Molecular weight 
 
o-Phenylphenol:    170.2 g/mol 
Sodium o-phenylphenate:  192.3 g/mol (water-free crystal form) 
      264.3 g/mol (hydrated crystal form) 
Potassium o-phenylphenate: 208.3 g/mol 

Ref.: 267 
3.1.4 Purity, composition and substance codes  
 
No information on purities was provided by the applicant. 
 
Individual studies performed with OPP mainly used material with purities of 98 % and 
higher. Individual studies performed with SOPP mainly used material with purities of 95 % 
or higher. Some SOPP studies used material consisting of ca. 72% SOPP, ca. 25.6 % water 
and ca. 1.05 % NaOH. 
 
3.1.5 Impurities / accompanying contaminants 
 
No information on impurities was provided by the applicant. 
Some SOPP studies used material consisting of ca. 72 % SOPP, ca. 25.6 % water and ca. 
1.05 % NaOH. 
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3.1.6 Solubility 
 
Water solubility 
 
o-Phenylphenol:    800 mg/l 
Sodium o-phenylphenate:  1200 g/l 
Potassium o-phenylphenate: / 
 
Solubility in other solvents 
o-Phenylphenol: soluble in ethanol, 2-propanol, glycols, glycol ethers) 
Sodium o-phenylphenate: insoluble in acetone, methanol, propylene glycol; practically 
insoluble in petroleum fractions, pine oil. 

Ref.: 267 
 
SCCS comment 
The SCCS notes that the European Commission (2002) gives slightly different water 
solubility for OPP (200 mg/l). 
 
3.1.7 Partition coefficient (Log Pow) 
 
 
o-Phenylphenol: 
Log Pow:  3.09 – 3.36 (method not stated) 

Ref.: Cal EPA (2007) 
 
Log Pow: 3.18 (OECD TG 107) 

Ref.: European Commission, 2002; ECHA website 
 
 
3.1.8 Additional physical and chemical specifications 
 
 
o-Phenylphenol 
 
Melting point:  57°C 
Boiling point:  
Flash point:  
Vapour pressure: 2.3 x 10-4 kPa (Ref. 267) 

0.474 Pa at 20°C (ECHA website) 
Density: / 
Viscosity: / 
pKa: 9.55 
Refractive index: / 
pH: / 
UV_Vis spectrum: / 
 
Sodium o-phenylphenate tetrahydrate: 
Specific gravity: 1.3 
pH of saturated solution: 12.0 – 13.5 (25°C) 
 
Potassium o-phenylphenate: 
 
No further information 
 

Ref.: 267 
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SCCS comment: 
Ref. 267 was available as a barely readable pdf document, where information on vapour 
pressure was also barely readable. 
 
 
3.1.9 Homogeneity and Stability 
 
No information provided. However, in ECHAs dissemination website (echa.europa.eu) it is 
stated “As no decomposition of the test substance could be observed below 150 °C, OPP is 
considered to be stable at room temperature”. 
 

 
General Comments to physico-chemical characterisation 
 
OPP exists as solid flakes or crystalline powder at ambient conditions. SOPP exists in 
hydrated and non-hydrated forms and also as flakes or crystalline powders. Water 
solubilities of OPP and SOPP are quite high, for OPP a log Pow around 3 is given. Insufficient 
physico-chemical characterisation data and purity data are available for POPP. 
Purities of OPP and SOPP were not provided, however from publications and study reports 
available, mostly purities of 98 % or higher were reported for OPP and purities of 95 % or 
higher were reported for SOPP. Some SOPP studies used material consisting of ca. 72% 
SOPP, ca. 25.6 % water and ca. 1.05 % NaOH. No information on homogeneity and stability 
in general was provided. However, in ECHAs dissemination website (echa.europa.eu), it is 
stated “As no decomposition of the test substance could be observed below 150 °C, OPP is 
considered to be stable at room temperature”. 
 

3.2 Function and uses 
OPP and its sodium and potassium salts are used as active ingredients in broad-spectrum 
fungicides surface biocides.  
Under EU biocidal regulation ((EU) 528/2012), OPP has been evaluated for the following 
product types (PTs): PT 6.01: In can preservative for detergents and household cleaning 
products with the concentration of OPP in preserved products ranging between 0.1 % to 
0.5% w/w; PT 6.02: Preservation of paper additives. In addition, the Biocidal Product 
Committee opinion has been published for PTs 1, 2 and 13 and further discussions are 
ongoing (see http://echa.europa.eu/web/guest/regulations/biocidal-products-
regulation/approval-of-active-substances/bpc-opinions-on-active-substance-approval ).  
OPP in 2 % [w/v] formulations is used for hygienic hand disinfection and hand 
decontamination in hospitals and medical practice by professional users. 
OPP is approved as a preservative in cosmetic formulations according to Commission 
regulation 1223/2009/EC, its amendments and adaptations. It is listed in Annex V with a 
maximum authorised concentration of 0.2% without any limitations and requirements, 
conditions of use and warnings which must be printed on the label. 
OPP and its sodium salt are also used for inhibition of mould growth on citrus. 

3.3 Toxicological Evaluation 
 
With respect to human-health related endpoints, there are harmonised classifications for 
OPP and SOPP according to Annex VI of Regulation (EC) No 1272/2008 (CLP) Regulation: 
 
OPP:  
Skin irrit 2 H315 (causes skin irritation) 
Eye irrit 2 H319 (causes serious eye irritation) 
STOT SE3 H335 (may cause respiratory irritation) 
 
An update of the harmonised classification of OPP in the near future is possible. 

http://echa.europa.eu/web/guest/regulations/biocidal-products-regulation/approval-of-active-substances/bpc-opinions-on-active-substance-approval
http://echa.europa.eu/web/guest/regulations/biocidal-products-regulation/approval-of-active-substances/bpc-opinions-on-active-substance-approval
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SOPP: 
 
Acute Tox H302 (harmful if swallowed) 
Skin irrit 2 H315 (causes skin irritation) 
Eye dam 1 H318 (causes serious eye damage) 
STOT SE3 H335 (may cause respiratory irritation) 
 
 
 
3.3.1 Acute toxicity 
 
3.3.1.1 Acute oral toxicity 
An overview on the acute oral toxicity of OPP, SOPP and POPP is given in table 1. 
 
Table 1: overview on acute oral toxicity of OPP, SOPP and POPP 
 
Substance Species Sex LD50  

[mg/kg bw] 

Reference 

OPP rat not specified approx. 3000 154 

OPP rat male approx. 2700 105 

OPP rat male 2980 150 

OPP rat male 2600 278 

OPP rat female 2850 278 

OPP rat male 2850 98 

OPP rat female 3600 98 

OPP rat male and female 2733 77 

OPP mouse not specified approx. 2000 313 

OPP mouse male approx. 1200 275 

OPP mouse female approx. 1050 275 

OPP mouse male 3499 280 

OPP mouse female 3152 280 

OPP cat not specified approx. 500 154 

SOPP rat not specified 1250 85 

SOPP rat male 1650 276 

SOPP rat female 1550 276 
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SOPP rat male/female 1096 279 

SOPP rat male 846 78 

SOPP rat female 591 78 

SOPP produced 
by DOW 
chemicals 

mouse male 857 206 

SOPP produced 
by DOW 
chemicals 

mouse female 812 206 

SOPP produced 
by Tokyo Kasei 
Co 

mouse male 1018 206 

SOPP produced 
by Tokyo Kasei 
Co 

mouse female 683 206 

POPP rat male 2573 14 

POPP rat female 2118 14 

 
 
3.3.1.2 Acute dermal toxicity 
 
An overview on the acute dermal toxicity of OPP and POPP is given in table 2. 
 
 
Table 2: overview on acute dermal toxicity of OPP and POPP 
Substance Species Sex LD50  

[mg/kg bw] 

Reference 

OPP rat male/female > 2000  16 

OPP rabbit male/female > 5000 23 

POPP rat male/female > 2000 15 

 
 
3.3.1.3 Acute inhalation toxicity 
 
An overview on the acute inhalation toxicity of OPP and SOPP is given in table 3. 
 
Table 3: overview on acute inhalation toxicity of OPP and SOPP 
Substance Species Sex LC50  

[mg/m3] 

Reference 
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OPP (1 hr as 
aerosol) 

rat male > 949  161 

OPP (4 hr as 
vapour) 

rat male/female > 36 149 

SOPP (1 hr as 
aerosol, 
dissolved in 
water) 

rat male > 1331 161 

 
 
SCCS conclusion on acute toxicity 
The acute oral toxicity of OPP and POPP is low and acute oral toxicity of SOPP is moderate. 
The acute dermal toxicity of OPP and POPP is low.  
The acute inhalation toxicity of OPP and SOPP is moderate. 
 
3.3.2 Irritation and corrosivity 
 
3.3.2.1 Skin irritation 
 
An overview on results of skin irritation tests performed with OPP, SOPP and POPP in rabbits 
is given in table 4. 
 
Table 4: overview on results of skin irritation tests performed with OPP, SOPP and POPP in 
rabbits 
 
Substance Number of 

animals 
Duration [hr] Observation 

period [d] 
Result Reference 

OPP 3 4 8 mildly 
irritating 

247 

OPP 6 4 3 strongly 
irritating 

289 

OPP 6 0.5 10 mildly 
irritating 

268 

OPP 6 4 15 strongly 
irritating 

76 

SOPP 3 4 7 corrosive 156 

SOPP 2 24 7 strongly 
irritating 

218 

POPP 1 4 7 corrosive 155 

 
 
3.3.2.2 Mucous membrane irritation / Eye irritation 
 
An overview on results of eye irritation tests performed with OPP, SOPP and POPP in rabbits 
is given in table 5. 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 15

 
Table 5: overview on results of eye irritation tests performed with OPP, SOPP and POPP in 
rabbits 
 
Substance Number of 

animals 
Amount 
applied [mg] 

Post-
exposure 
period [d] 

Result Reference 

OPP 6 100 7 irritating 198 

OPP 3 100 8 irritating 248 

SOPP 2 100 7 corrosive 218 

SOPP 3 40 7 corrosive 156 

POPP 1 100 7 corrosive 155 

 
SCCS conclusion on skin and mucous membrane irritation 
OPP is considered strongly irritating to skin. SOPP and POPP are considered corrosive to 
skin. 
OPP is considered irritating to the eyes. SOPP and POPP are considered corrosive to the 
eyes. 
 
 
3.3.3 Skin sensitisation 
 
 
Guideline: OECD TG 406 
Species/strain: Hartley Albino Guinea Pigs 
Group size: 10 
Test substance: Dowicide 1 Antimicrobial (OPP) 
Batch: MM931220 
Purity: 99.9 % 
Vehicle: water 
Concentration: 0.4 g moistened neat substance for induction, 7.5 % aqueous 

suspension for challenge 
Positive control: DER 331 epoxy resin, 10 % in dipropylene glycol monomethyl ether 
GLP: yes 
Study period: 1994 
 
0.4 g OPP moistened with 0.2 ml water was applied to a clipped area of the animals’ left 
side in Hill top chambers and left in place for 6 hr. The procedure was repeated once weekly 
for three consecutive weeks. Two weeks after the last induction, a 7.5 % suspension of test 
material in distilled water was applied to the right side of the animals for 6 hr. Application 
sites were observed for sensitization response 24 and 48 hr after challenge application. 
Challenge application with the positive control caused slight to moderate erythema in 9 of 
10 animals, OPP caused no reaction. Therefore OPP was considered not to be a contact 
sensitiser. 
 

Ref.: 75 
 
SCCS comment 
Although it was stated that the test had been performed according to OECD TG 406, this 
test guideline was not strictly followed. Group size was 10 animals, whereas in OECD TG 
406, a minimum of 20 animals is recommended for the Buehler Assay. 
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Guideline: OECD TG 406 
Species/strain: Hartley Albino Guinea Pigs 
Group size: 10 
Test substance: Dowicide A Antimicrobial (SOPP x 4 H2O) 
Batch: MM940104 
Purity: 99.1 % 
Vehicle: water 
Concentration: 0.4 ml of a 0.5 % suspension in distilled water for induction 

0.4 ml of a 0.1 % suspension in distilled water for challenge 
Positive control: DER 331 epoxy resin, 10 % in dipropylene glycol monomethyl ether 
GLP: yes 
Study period: 1994 
 
0.4 ml of a 0.5 % suspension of SOPP in distilled water was applied to a clipped area of the 
animals’ left side in Hill top chambers and left in place for 6 hr. The procedure was repeated 
once weekly for three consecutive weeks. Two weeks after the last induction, a 0.1 % 
suspension of test material in distilled water was applied to the right side of the animals for 
6 hr. Application sites were observed for sensitisation response 24 and 48 hr after challenge 
application. Challenge application with the positive control caused slight to moderate 
erythema in 9 of 10 animals, SOPP caused no reaction. Therefore SOPP was considered not 
to be a contact sensitiser. 
 

Ref.: 79 
 
SCCS comment 
Although it was stated that the test had been performed according to OECD TG 406, this 
test guideline was not strictly followed. Group size was 10 animals, whereas in OECD TG 
406, a minimum of 20 animals is recommended for the Buehler Assay. 
 
 
Guideline: in compliance with EPA guidelines 
Species/strain: Hartley Albino Guinea Pigs 
Group size: 10 
Test substance: Orthophenylphenol 
Batch: MM910320 
Purity: 99.9 % 
Vehicle: / 
Concentration: 0.4 g neat substance 
Positive control: DER 331 epoxy resin, 10 % in dipropylene glycol monomethyl ether 
GLP: yes 
Study period: 1991 
 
0.4 g OPP was applied to a clipped area of the animals’ left side and left under a gauze 
patch for 6 hr. The procedure was repeated once weekly for three consecutive weeks. Two 
weeks after the last induction, test material was applied to the right side of the animals for 
6 hr. Application sites were observed for sensitisation response 24 and 48 hr after challenge 
application. Challenge application with the positive control caused slight to moderate 
erythema in 9 of 10 animals, OPP caused no reaction. Therefore OPP was considered not to 
be a contact sensitiser. 
 

Ref.: 10 
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SCCS comment 
Although the test was apparently performed in conformity with US EPA guidelines, it did not 
adhere to OECD TG 406, where a minimum of 20 animals is recommended for the Buehler 
Assay. 
 
 
Guinea pig Maximisation test 
 
OPP and SOPP were tested in a guinea pig maximisation test in groups of 20 animals. For 
the intradermal induction solutions of 0.5 and 5 % OPP (in propylene glycol) or SOPP (in 
water) were used. For the topical induction, solutions of 25% OPP or SOPP in petrolatum 
were used. The animals were challenged with topically applied 5 % formulations of both 
substances in yellow petrolatum 3 weeks after induction. No animal was sensitised by OPP 
and only one animal was sensitised by SOPP and both substances were considered as non- 
sensitisers. 
 
SCCS comment 
The study report is not available, only a publication from the open literature. Purities of OPP 
and SOPP were not known and there were no statements on conformity with the respective 
OECD test guideline and GLP principles. No information on controls is given. The study is of 
limited value for the assessment of the sensitising properties of OPP, SOPP and POPP. 
 

Ref.: 2 
 
SCCS conclusion on skin sensitisation 
No guideline-compliant skin sensitisation assay is available for OPP, SOPP and POPP. OPP 
has been investigated in 2 Buehler assays and SOPP has been investigated in one Buehler 
assay. Despite some deviation from OECD TG 406, OPP and SOPP can be considered as 
non-sensitisers under the conditions of these tests. No tests have been performed with 
POPP. However, as SOPP and POPP are salts differing by the counter ion, which are not 
considered as contributing to sensitization, comparable effects could be expected for the 
two compounds.  
 
 
3.3.4 Dermal / percutaneous absorption 
 
3.3.4.1. In vitro studies 
 
Information on the in vitro dermal absorption of OPP is available from a publication in the 
open literature. No information on GLP and the number of individual donors is given. The 
study was performed before the adoption of OECD TG 427. The in vitro dermal absorption of 
OPP ([14C]-labelled OPP mixed with non-radiolabelled OPP) was investigated in human skin 
(abdominal skin from young Caucasian females) and rat skin (from male albino Wistar rats) 
using static diffusion cells. Samples from viable skin were used (see table below). Skin 
integrity was checked. OPP was administered at a dose of 120 µg/cm2, exposure time was 4 
hr and receptor fluid sampling continued until 48 hr. 
 
In the same study, dermal absorption of OPP was also investigated by the perfused pig ear 
model, which is not a validated model. Ears of healthy domestic pigs were cannulated in the 
vena auricularis intermedius and in the vena auricularis lateralis. A glass ring was mounted 
externally and 200 µl OPP was applied to the skin for 4 hr. The blood perfusion period lasted 
for 6 hr and after that, skin biopsies were taken. 
 
Results: 
Potentially absorbed dose was calculated by subtracting the dislodged dose after 4 hr of 
dermal exposure from the applied dose. An overview on in vitro dermal absorption 
characteristics is given in table 6. In case of the pig ear model, the total amount of 
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radioactivity recovered in the skin at the end of the 6 hr perfusion period was 16.0 ± 5.3 % 
of the applied dose. 
 
Table 6: in vitro percutaneous penetration characteristics of OPP at a dose of 120 µg/cm2 
and a 4 hr exposure period. 
 
 

 
 

Ref.: 27 
Both in rat and human skin, >90% of the dose applied was absorbed, suggesting cutaneous 
metabolism to some extent in both species. 
 
3.3.4.2. In vivo studies 
 
Guideline:   / 
Species/strain:   human (healthy male volunteers) 
Group size:   6 
Test substance:   2-Phenylphenol (phenol-ring 14C labelled), 48.37 µCi 
(labelled) 
Batch:   950929 
Purity:   98 – 99.4 % 
Test substance:   2-Phenylphenol from Sigma Aldrich (Batch, purity not reported) 
(unlabelled) 
Vehicle:   isopropyl alcohol 
Dose levels:   0.4 mg OPP/ 41.5 µCi (ca. 6 µg OPP/kg bw or 404 µg OPP per 

volunteer) 
Dose volume:   100 µl 
Route:   dermal 
Administration:   8 hr, non-occlusive 
GLP:   yes 
GCP:   yes 
Study period:   1995 - 1996 
 
The study was performed in compliance with the Declaration of Helsinki and written 
informed consent has been obtained from the study participants. 
OPP was formulated as a 0.4 % solution that was applied over a 4 x 6 cm area of the 
forearm. The application area was covered with a non-occlusive dome allowing circulation of 
air. After a contact time of 8 hr, enclosures were removed, skin was wiped and tape 
stripping was performed approximately 1, 23 and 45-46.5 hr after the end of the treatment 
period. Urine and faeces were collected for five days and venous blood samples were taken 
during and after the exposure period. Radioactivity in samples was determined by liquid 
scintillation counting and in urine samples also by HPLC-ESI/MS and GC/MS.  
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Results 
High levels of radioactivity were determined within the first two hours, indicating rapid 
absorption. Absorption diminished fairly rapidly at the end of the exposure period and little 
or no evidence of radioactivity was present in blood samples collected 2 days after 
termination of the exposure period. A mean of 42.7 % of the administered radioactivity was 
recovered in the urine and 0.45 % of the administered radioactivity was recovered in feces. 
Radioactivity in the protective enclosures was 54.72 % and a mean of 0.04 % of the 
radioactivity was found in the tape strips. The mean total recovery of radioactivity was 
101.87 %. OPP was primarily excreted as the sulphate conjugate (ca. 68 % of excreted 
radioactivity) whereas parent compound (0.5 % of excreted radioactivity) and glucuronide 
conjugate (3.5% of excreted radioactivity) were excreted to a minor extent. As oxidative 
metabolites, the glucuronide of phenylhydroquinone (ca. 14.5 % of excreted radioactivity) 
and the sulphate of 2,4-dihydroxybiphenyl (12.5 % of the excreted radioactivity) were 
identified.  
 
SCCS Conclusion 
The study was properly conducted and demonstrates that OPP is rapidly absorbed after 
dermal administration and that dermal absorption percentage is at least 43.15% (amount 
recovered in urine and faeces). Additional amounts might have been remained at the 
treated skin site (not removed by tape stripping). OPP and metabolites were mainly 
excreted in conjugated form, whereas free OPP represented 0.5 % of excreted radioactivity. 
 

Ref.: 9; 251; 290 
 
A further human in vivo study using non-radiolabelled OPP is available from the open 
literature. The study was performed in three male human volunteers aged 23 – 24 years 
according to ICH guidelines of Good Clinical practice and approved by the local Medical 
Ethics Committee. A solution (vehicle: ethanol /water, 60:40 (v/v)) of non-radiolabelled 
OPP (purity > 99 %) was evenly spread over a 100 cm2 area of one forearm. During 
exposure, subjects were in a cabin with the forearm placed in an incubator. The dose 
applied corresponded to approximately 153 µg/kg (average body weight of human 
volunteers: 78 kg (range 68-88 kg); concentration of dosing solution: 40 mg/ml; amount of 
solution applied: 0.3 ml). In a further experiment, subjects received an intravenous infusion 
of 32 µg/kg of OPP in 250 ml of an ethanol-saline solution during about 40 min and an 
infusion rate of about 6 ml/min. Baseline values of OPP were established prior to the start of 
the experiments. Urine was collected until 48 hr post dosing and blood sampling was 
performed before exposure, at predetermined time points during exposure until 48 hr 
postdose. OPP was quantified by GC/MS. Urine and blood samples were hydrolysed before 
analysis in order to include OPP metabolites. Based on the total amount of OPP recovered, 
the 48-hr cumulative urinary excretions after the dermal and intravenous exposures were 
15 % and 61 %, respectively, of the applied dose. The maximal flux was determined to be 
11.0 ± 4.11 µg/cm2/hr and the Kp value was 15.8 ± 5.9 x 10-3 cm/h. 

Ref.:27 
 
Comments SCCS 
The amount absorbed dermally was lower compared to the human study using radiolabelled 
OPP. CalEPA ascribes this to the fact, that other metabolic pathways (e.g. oxidation) not 
covered by acid hydrolysis might have taken place. Higher doses were used compared to 
the radioactive study and it has been discussed that proportion of oxidative metabolites 
increases with increasing dose due to saturation of conjugation. In addition, non-occlusive 
condition was used. 
 
A rat in vivo study was performed in comparison to the human study using non-
radiolabelled OPP and is also available from the open literature. The study was performed 
before OECD TG 428 had been adopted and there is no statement on GLP compliance. Male 
albino Wistar rats (age ca 8 weeks) received a solution of radiolabelled OPP ([2-phenyl ring-
U-14C] phenylphenol; purity > 98.8 %, 18 mCi/mmol; solvent: ethanol /water, 60:40 (v/v)) 
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to a shaved dorsal area that was surrounded by a glued O-ring. Animals (apparently 4) 
received doses of 4.8 µg/kg OPP for 4 hr and semi-occlusive conditions were established by 
perforation of the bandage at the application area, oral ingestion was prevented. Four 
further animals received an intravenous injection of 50.4 µg/kg radiolabelled OPP (solvent: 
saline). Urine and faeces were collected until 48 hr post-dose. At the end of the study, skin 
at application site, a non-treated skin area and residual carcass were collected separately 
and analysed for radioactivity. 
Results 
The maximal plasma 14C level was reached at 1 hr after the initiation of topical application. 
In both the dermal- and intravenous-exposure groups, the respective 48 hr cumulative 
excretions were 38 % and 89 % in urine and <1 % and 2.2 % in faeces. The amount 
remaining on the skin at 48 hr was 6.2 %. Based on the plasma radioactivity data, the 
investigators determined that the in vivo permeability coefficient (Kp) of OPP was 
0.039±0.015 cm/hour, the maximal flux was calculated to be 27.5 ± 10.3 µg/cm/hr. From 
the results of the study it can be concluded that rats absorbed OPP rapidly but incompletely 
via the skin. 
 

Ref.: 27 
 
Due to certain limitations, two further studies provided by the applicant can only be used as 
supporting information. 
 
Three ml of an undiluted formulation (hand disinfectant) containing 2 % (approx. 60 mg) 
OPP were rubbed into the hands of 11 volunteers for 1 minute. Water was then added and 
the hands washed for a further minute. The hands were subsequently rinsed for 30 seconds 
under running water and dried on paper towels. The process was carried out ten times by 
each volunteer (total quantity applied: approx. 600 mg OPP). The 24-hour urine of all 
volunteers was subsequently collected over the next 4 days and the OPP content 
determined after acid treatment of urines. Furthermore, the 24 hr urine of some volunteers 
was also tested over 4 weeks for the occurrence of OPP from other sources. Taking the 
recovery rate into account, the volunteers eliminated a mean of 6.2 ± 1.8 mg OPP in the 
urine in the first two days after application of the preparation. On days 3 and 4 only traces 
of the test substance were observed. The authors conclude that by far the greater part of 
the test substance (in this case approx. 99 %) is not absorbed, but rinsed off from the skin 
after use. This was also confirmed by the examination of the washing water. 
 
SCCS comment 
The study is of exploratory nature and therefore of limited value; oxidative metabolites 
were not considered. 
 
Ref.: 92 
 
The absorption of various compounds including OPP through human skin was investigated in 
14 volunteers. Glass chambers (area: 14-16 cm²; volume: 2-6 ml) were fixed to the upper 
arm of volunteers and were filled with saturated solutions of test substances in a 30 % 
propylene glycol/water mixture. One hour after occlusive application the preparations were 
replaced by fresh solutions with respective starting concentrations and the procedure was 
repeated 6 times. The amount of test substance that had penetrated into and through the 
skin was determined indirectly by measuring concentration decreases in the vehicle. The 
penetration process could be described as a first order kinetics with a calculated maximum 
flux of Jmax = 125.55 μg/cm2 and hour for OPP. Assuming treatment of the whole skin 
surface (1.8 m2), the estimated amount of absorbed OPP with a saturated solution for one 
hour was 2226 mg, indicating high penetration under these conditions. 
Ref.: 86 
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SCCS comment 
The study is of limited value as skin penetration has been determined indirectly. Further, 
the mixture of propylene glycol and water can be regarded as a penetration enhancer. 
 
 
 
SCCS conclusion on dermal absorption 
An in vitro dermal absorption study according to the SCCS Basic Criteria for percutaneous 
absorption is not available. In a properly conducted human in vivo study using radiolabelled 
OPP 43.15 % of the applied dose were excreted via urine and faeces and can thus be 
considered as being absorbed. As further amounts of the substance might become 
bioavailable from deeper skin layers not removed by tape stripping and as skin penetration 
has been determined as the rate-limiting step in OPP absorption and excretion, a rounded 
value of 45% dermal absorption will be taken for MoS calculation. 
The SCCS notes that formulations representative for the in-use conditions of finished 
cosmetic products have not been investigated in the dermal absorption studies available. 
 
 
 
3.3.5 Repeated dose toxicity 
 
3.3.5.1 Sub-chronic (up to 90 days) toxicity 
 
As OPP and SOPP have been investigated in a variety of long-term studies with repeat-dose 
application, results from studies of shorter duration (i.e. up to 90 d) performed with OPP 
and SOPP are only summarised here and described in Table 1 of the Annex. 
 
Subchronic toxicity studies performed with OPP and SOPP demonstrate that OPP affects 
kidneys (both sexes) and urinary bladder (males only) of rats. Kidney effects observed in 
males were increased organ weight, reduced renal function, induction of nephritis, papillary 
necrosis, pelvis and/or papilla hyperplasia, renal tubular proliferation and renal tubular 
dilatation. In females, kidney effects consisted of reduced urinary pH and nephritis. Effects 
in the urinary bladder of male rats comprised increased organ weight, increased epithelial 
cell proliferation, and induction of simple hyperplasia, papillary or nodular (P/N) hyperplasia, 
and papilloma (but not carcinoma). SOPP also affected the kidneys and urinary bladder, as 
well as the liver, in rats. The liver effects of SOPP included significantly decreased alanine 
aminotransferase (ALT) activity in the males and females. Kidney effects induced by SOPP 
in both sexes included increased organ weight and pyelonephritis. Ingestion of SOPP (but 
not OPP) favoured the excretion of alkaline urine in both sexes of rats. 
 
Subchronic oral toxicity data are also available for mice (SOPP) and dogs (OPP). Except for 
body weight reduction, mice (both sexes) fed diets containing up to 40000 ppm SOPP for 13 
weeks showed no treatment-related pathology in the liver, kidney, and bladder. In both 
sexes of dogs, OPP induced a dose-dependent increase in emetic activity. 
In a 4-week dermal exposure study of OPP in mice (both sexes), the only effect reported 
was ulcerative skin lesions. No repeat dose studies were provided for POPP. 
 
 
3.3.5.2 Chronic (12 months and more) toxicity 
 
Guideline: OECD TG 453 
Species/strain: rat, CDF[F-344]/BR 
Group size: a) one year sacrifice group: 
 20 / sex in control and high dose group, 10 / sex at low and 

intermediate dose 
 b) two-year sacrifice dose: 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 22

 50/sex in each dose group 
Test substance: OPP, technical grade 
Batch: S-01-93 
Purity: 99.5 – 100 % (4 analyses covering a period of 2.5 years, i.e. confirming 

stability) 
Vehicle: acetone/corn oil 
Dose levels: 0 (control), 800, 4000 and 8000 / 10000 ppm (males/females) 

corresponding to 0/0;39/49; 200/248 and 402/647 mg/kg bw/d 
(males/females) 

Dose volume: / 
Route: oral 
Administration: diet 
GLP: yes 
Study period: 1993 - 1996 
 
Animals received diets containing OPP at the indicated levels. Mean body weights were 
decreased in mid- and high-dose males and females, while food consumption remained 
unchanged. Mortality was slightly increased in high-dose males. Clinical observations at 
4000 ppm and above included abnormal urine colour and various stains. Ophthalmology, 
haematology, and clinical chemistry were not remarkable. Urinalyses showed an increased 
incidence of blood in high-dose males. Postmortem findings in mid and/or high dose groups 
included wet/stained ventrum, urinary bladder masses, as well as pitted zones and 
abnormal texture in the kidney, essentially in the 2-year groups. 
A 5% decline in body weight gain was noted in 4000 ppm males and females while 11% 
declines were seen in males and females of the highest dose tested. 
Histopathology revealed increased incidences of 

- simple urinary bladder hyperplasia in 1 yr 8000 ppm males(100 % compared to 0 % 
in controls; p<0.01), in 2 yr 4000 ppm males (12 % compared to 4 % in controls, 
not statistically significant), in 2 yr 8000 ppm males (84 % compared to 4 % in 
controls; p<0.01) and 12% (p<0.05) in 2 yr 10000 ppm females) 

- nodular/papillary urinary bladder hyperplasia in 1 yr 8000 ppm males (100 % vs 0 % 
in controls; p<0.01) and 2 yr 8000 ppm males (86% vs 1% in controls; p<0.01) and 
one case in 2 yr 10 000 ppm females 

- urinary bladder calculi, congestion, haemorrhage, mineralisation and necrosis in 2 yr 
8000 ppm males 

- urinary bladder papilloma in 1 yr (30 % vs 0 % in controls; p<0.05) and 2 yr (12 % 
vs 0 % in controls; p<0.05) 8000 ppm males 

- urinary bladder transitional cell carcinoma in 1 yr 8000 ppm males (15 % vs 0 % in 
controls) and 2 yr 4000 (4 % vs 0 % in controls) and 8000 ppm males (68 % vs 0 % 
in controls; p<0.01) 

- ureter dilatation and/or transitional cell hyperplasia in 2 yr 10000 ppm females 
- calculi in the renal pelvis of 1 yr 8000 ppm males 
- renal cystic tubular dilatation in 1 yr 10000 ppm females (incidence 25 %; p<0.05) 

and in 2 yr 8000 ppm males (incidence 34 %; p<0.05) and 10000 ppm females 
(incidence 74 %;p<0.05) 

- renal tubular hyperplasia in 1 yr and 2 yr 10000 ppm females (incidence 60 %;p<0.05 
%) 

- renal infarct in 1 yr and 2 yr 10000 ppm females 
- acute inflammation and dilatation of the renal pelvis in 2 yr 10000 ppm females 
- renal mineralisation in 2 yr 10000 ppm females 

 
 
CalEPA (2007) discusses further aspects: 

a) eye effects: 
Other organs that OPP affected were the eyes and heart. At ophthalmology, increased 
(p<0.05) incidence of cataract occurred in the terminal sacrifice males at 8000 ppm (61 % 
incidence vs. 36 % in the controls) and increased (p<0.05) incidences of cataract, uveitis, 
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and corneal vascularization occurred in the females at 4000 ppm (incidences of 27 %, 22 
and 22 %, respectively; the respective incidence in the controls were 7 %, 4 %, and 2 %). 
The female histological data for the 4000 ppm group exhibited increased (p<0.05) 
incidences of retinal degeneration (27 % incidence vs. 7 % in the controls) and optic nerve 
atrophy (29 % incidence vs. 13 % in the controls). The incidences of these eye effects did 
not similarly increase in the 10000 ppm female group. Supplemental data submitted by the 
Registrant to CAlEPA indicated that there were problems in the reporting of the various 
evaluations that pertain to the eyes and optic nerves (ophthalmology, clinical observations, 
necropsy, and histology) for this study. Since OPP and its metabolites are chemically similar 
to the metabolites of naphthalene, which are responsible for its cataractogenic activity 
(Gehring, 1971, Wells et al., 1989), potential injury to the vision system attributable to OPP 
administration in both sexes should not be dismissed without further investigation. 
b) cardiac effects 
In the terminal sacrifice females, the incidences of cardiac degeneration and (or) fibrosis in 
both the controls and high-dose groups were comparable (54 % and 46 %, respectively). 
By contrast, the mid- and low-dose groups exhibited increased (p<0.05) incidences (84 % 
and 75 %, respectively). Although the elevated incidence did not occur in the high-dose 
females, this group showed reductions in feed consumption and body weight gain and feed 
restriction/body weight reduction is known to reduce the incidence and severity of cardiac 
fibrosis in both sexes of F344 rats (Imai et al., 1991). In the 2-year terminal sacrifice 
males, the incidences of vascular mineralisation involving the wall of the heart-base vessels 
in the 0, 800, 4000, and 8000 ppm groups were 2 %, 8 %, 22 % (p<0.05) and 11 %, 
respectively. 
With respect to the heart effects in females, CalEPA derived a LOAEL of 49 mg/kg bw/d 
from this study. 
 
SCCS Conclusion 
OPP affects kidneys, urinary bladder, eyes and heart. Tumours occurred only in the urinary 
bladder of males, but females exhibited greater severity and incidence of kidney lesions 
compared to males. Based on toxic effects observed at 200 (males) and 248 
(females) mg/kg bw/d NOAELs of 39 (males) and 49 (females) mg/kg bw/d can 
be derived. 
SCCS considers the argumentation by CalEPA to consider 49 mg/kg bw/d as LOAEL based 
on cardiac degeneration as not robust enough to set a LOAEL based on the following 
grounds: (1) the incidence of cardiac degeneration and fibrosis was in general very high 
which indicates that age of the rats might have contributed to this finding (2) there was no 
dose-relationship and at the highest dose, the incidence was 46 %, i.e. lower than in 
controls. CalEPA argues that low incidences of cardiac degeneration and fibrosis in the high 
dose group might be due to reduced weight gain in that group. Imai et al. (1992) have 
shown that incidence and severity of cardiac fibroses in the same strain of rats could be 
reduced by food restriction (i.e. lower body weight gain). Analysis of the weight gains of 
rats revealed, that weight gains in females in the Imai (1991) study were suppressed by 
52.5 – 55 % compared to controls and at this body weight reduction – when compared to 
controls - grade 2-3 fibrosis was significantly reduced, whereas grade 1 fibrosis was 
increased. In the study by Wahle and Christenson (1996) body weight gains of females at 
the highest OPP dose were reduced by 15 % compared to controls. It is questionable 
whether this reduction of body weight reduction would have had an effect on the prevention 
of cardiac degeneration and fibrosis. 
(3) cardiac degeneration and fibrosis was not observed in other long-term study performed 
with OPP and SOPP. (e.g. in mice treated with SOPP, Hagiwara et al., 1984) 
 

Ref.: 303; 304 
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Further chronic studies 
 
In a study from the open literature that was performed prior to the introduction of OECD 
test guidelines and GLP principles, four groups of Wistar rats (25 animals/sex/dose) 
received diets containing 0, 200, 2000, and 20000 ppm commercial grade Dowicide 1 
(purity not specified) for 2 years. In the exposed as well as the control groups, only 22-32 
% of the animals were alive at the end of 24 months. Decreased (p<0.01) body weights 
occurred in males (10 %) and females (6 %) at 20000 ppm. Another effect observed at the 
highest dose level was increased relative testis weight (46 %). Extensive renal damage 
characterised by marked tubular dilation with varying degrees of acute and chronic 
inflammation was found in male and female animals at the highest dose. 

Ref.: 106 
 
SCCS comment 
Due to poor reporting the study cannot be used to derive a NOAEL. 
 
In a study from the open literature, Dowicide 1 (Lot MM01040, purity > 98 %) was 
administered for 91 weeks to male F344/DuCrj rats at dietary concentrations of 0, 0.625, 
1.25 and 2.5 % corresponding to 0, 269, 531 and 1140 mg/kg bw/d. Survival was 100 %, 
71 % (p < 0.05) and 65 % (p < 0.05) at 269, 531 and 1140 mg/kg bw/d, respectively. The 
following findings were observed in treated animals: increased (20 %) white blood cell 
count at the highest dose, hematuria at 531 and 1140 mg/kg bw/d, increased water intake 
at 531 and 1140 mg/kg bw/d and up to 8 % and 12 % reduced body weights at 531 and 
1140 mg/kg bw/d – the latter finding most probably due to reduced food intake. 
Affected organs were kidneys, urinary bladder and spleen. The absolute spleen weight was 
decreased by 16 – 24 % in all treated groups. An overview on the findings in kidneys and 
urinary bladder is given in table 7: 
 
Table 7: overview on the findings in kidneys and urinary bladder from Ref. 102 
 
Tissue Findings 0 

[mg/kg 
bw/d] 

269 

[mg/kg 
bw/d] 

531 

[mg/kg 
bw/d] 

1140 

[mg/kg 
bw/d] 

Hyperplasia 0/24 (0 %) 0/20 (0 %) 0/24 (0 %) 12/23 (52%) 

Pyelonephritis 0/24 (0 %) 0/20 (0 %) 1/24 (4 %) 15/23 (65%) 

Interstitial 
Nephritis 

0/24 (0 %) 0/20 (0 %) 2 (24) (8 %) 8/23 (35%) 

Kidneys 

Combined 
incidences of 
pyelonephritis 
and interstitial 
nephritis 

0/24 (0 %) 0/20 (0 %) 3/24 (13 %) 23/23 
(100%) 

Simple 
Hyperplasia 

0/24 (0 %) 2/20 (10 %) 0/24 (0 %) 7/23 (30%) 

Papilloma 0/24 (0 %) 0/20 (0 %) 3/24 (13 %) 2/23 (8%) 

Urinary 
bladder 

Carcinoma 0/24 (0 %) 0/20 (0 %) 20/24 (83 
%) 

2/23 (8%) 
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Combined 
papilloma and 
carcinoma 
incidences 

0/24 (0 %) 0/20 (0 %) 23/24 (96 
%) 

4/23 (17%) 

 
Ref.: 102 

 
SCCS conclusion 
The study was performed in male animals only. It is not clear whether the study was 
performed according to an accepted test guideline and in accordance with GLP. The study 
can be used as supportive information that kidneys and urinary bladder represent target 
tissues for OPP induced toxicity and that tumours are induced in the urinary bladder. 
 
 
In a study from the open literature (no information on GLP- or guideline adherence), 
Dowicide 1 (Lot MM01040, purity not given) was administered to groups of 20 male 
Crj:B6C3F1 mice at dietary levels of 0, 0.65 %, 1.3 % and 2.6 % (corresponding to 0, 92, 
198 and 447 mg/kg bw/d) for 52 weeks. One death occurred at the highest dose level. Body 
weights were significantly (p < 0.05) decreased at the two highest dose levels, increased 
water intake was observed from 92 mg/kg bw/d. 
OPP affected kidneys, urinary bladder, liver and spleen. The main effect in the spleen was 
atrophy (mainly of very slight grade), which was observed in each of the exposed groups.  
In the liver, although only OPP-treated groups had tumours (type not stated), the tumour 
incidences did not represent a dose response: the respective incidences at 0, 0.65, 1.3 and 
2.6 % OPP were 0%, 5%, 10%, and 5%. In urinary bladder, increases (p<0.05) in the 
absolute weight occurred at 198 mg/kg bw/d (37 %) and the relative weights at 198 mg/kg 
bw/d (70 %) and 447 mg/kg bw/d (59 %). OPP induced nonneoplastic lesions in the 
kidneys (p<0.05 when all severity grades are combined) at the low, mid, and high doses. In 
addition to the increased incidence, the lesion severity (e.g., tubular epithelium 
degeneration) also appeared to increase with dose. Reduced (p<0.05) absolute kidney 
weights occurred in each of the OPP-treated groups (7-24 %), but the dose-response 
seemed consistent with the general body weight reductions noted in these groups (12-43 
%). Based on the induction of renal tubular epithelium degeneration, spleen atrophy, 
increased water intake, and increased relative liver weight, occurring at each concentration 
tested, a NOAEL cannot be derived. 92 mg/kg/day can be considered as LOAEL. 
 

Ref.: 165, 166 
SCCS conclusion 
Apparently the study was not performed according to an accepted guideline. Only male 
animals were used in the study. The study can be used as supporting information about OPP 
target tissues in mice. Tumour incidences in the liver did not represent a dose response. 
Types of liver cancers were not reported.  
 
 
Guideline: OECD TG 453 
Species/strain: mouse, B6C3F1 
Group size: 50/sex/dose (main group) 
 10/sex/dose (satellite group necropsied after 6 months) 
Test substance: OPP 
Batch: mixture #8800005-24 
Purity: 99.88% 
Dose levels: 0, 250, 500, 1000 mg/kg bw/d 
Route: oral 
Administration: diet, 2 years 
GLP: yes 
Study period: 1990 - 1995 
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OPP did not affect survival of the interim sacrifice animals (both sexes) and the terminal 
sacrifice males. Low and mid-dose females at terminal sacrifice had the largest numbers of 
animals not surviving to terminal sacrifice. No treatment-related effects were identified from 
clinical observations and haematology. Body weight reduction occurred with no concurrent 
reductions in food consumption: at 2 years, the mid- and high-dose females had body 
weights reduced by 13 % (p<0.05) and 20 % (p<0.05), respectively, whereas the mid and 
high-dose males had body weights reduced by 7 % (statistically not significant) and 13 % 
(p<0.05), respectively. Kidney hypertrophy and increased relative kidney weights were 
observed in all treated females. Renal tubular epithelial cells in sexually mature males had 
lipid vacuoles and every male exposed to OPP had decreased vacuolation in renal tubular 
epithelial cells, starting with the low dose. 
Liver was identified as a further target: increased (p<0.05) relative liver weights occurred in 
each of the OPP-treated male and female groups at the interim sacrifice and in the mid- and 
high-dose groups at terminal sacrifice. All groups exposed to OPP for 1 year as well as 2 
years exhibited an increase (p<0.05) in the incidence of an accentuated lobular pattern (an 
area wherein cells were larger and their cytoplasm showed increased eosinophilia). 
Increased (p<0.01) incidences of adenoma occurred in the terminal sacrifice males at the 
mid and high doses. Although the treatments did not affect the incidence of carcinoma in 
the males, the terminal sacrifice groups at the low, mid, and high doses had a rarely 
observed variant of hepatocellular carcinoma, hepatoblastoma. Only the incidence of 
hepatoblastoma at the mid dose was statistically significant (p<0.05), however. The 
combined incidence of hepatoblastoma and/or hepatocellular carcinoma was not 
significantly increased in livers of male mice, however, a statistically significant increase in 
hepatocellular adenoma was observed at the two highest doses (27/50 in controls, 33/50 at 
250 mg/kg, 40/50 at 500 mg/kg, and 41/50 at 1000 mg/kg). In female mice, also 
microscopic changes in livers were seen, however, no female mouse had a hepatoblastoma 
and there were no statistically significant increases in liver or other tumours in the female 
animals. As treatment-related effects were observed in all dose groups, no NOAEL can be 
derived from this study. The LOAEL is considered to be 250 mg/kg bw/d. 
 
SCCS comment 
In this study in mice, the heart was not identified as a target organ. CalEpa considered the 
incidence of hepatoblastoma at the mid dose as treatment-related due to its rare 
spontaneous occurrence in this strain.  
 

Ref.: 220, 221 
 
 
In a GLP-compliant study four groups of beagle dogs (4 animals/sex/dose) received OPP 
(purity 99.77 %, identification #8800005-24) at gavage doses of 0, 30, 100, or 300 mg/kg 
bw/d, 5d / week, for one year. There were no effects on body weight, feed consumption, 
ophthalmology, haematology, urinalysis, and pathology. The only clinical sign was vomiting 
(dose-dependent increase). A NOAEL > 300 mg/kg/day can be derived from this study. 
 

Ref.: 32 
 
 
Dermal mouse 
 
Swiss CD-1 mice (50/sex) received repeated dermal applications of 55 mg OPP (99 % 
purity, lot MM09157), dissolved in 0.1 ml acetone solution for 102 weeks. Treatment did not 
affect survival and body weight. No skin neoplasms occurred in mice dosed with OPP, 
however non-neoplastic lesions (ulcer, active chronic inflammation, hyperkeratosis and 
acanthosis) were observed at the application site. Systemically, slightly increased incidences 
of dilatation of the kidney tubules compared to acetone controls were observed in OPP 
treated animals. In males, a greater incidence of focal necrosis of the liver (of mild degree) 
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was observed. After initiation with DMBA, which was also part of the study, OPP was 
revealed not to be a promoter. 
 

Ref.: 202 
 
 
SOPP 
 
Information on a dietary 91-week study performed with SOPP is available from the open 
literature. No information on GLP and guideline adherence is available; the study used male 
animals only. SOPP (Dowicide A, purity ≥ 95 %, lot MM01044) was administered at dietary 
levels of 0, 0.125, 0.25, 0.5, 1.0, 2.0 or 4.0 % (corresponding to 0, 62, 125, 250, 500, 
1000 and 2000 mg/kg bw/d) to groups of about 20 male F344/Du rats for 91 weeks. 
Survival was 90 %, 90 %, 95%, 90 %, 90 %, 57 % and 70 % in rats fed 0, 62, 125, 250, 
500, 1000 and 2000 mg/kg bw/d. Hematuria was observed at all dose levels from week 45. 
Tumours of the urinary bladder, the renal pelvis and renal papilla developed. All of these 
tumours were transitional cell carcinomas except one carcinosarcoma occurring at the 2% 
dose. An increased incidence of carcinoma of in the renal papilla was observed at 4.0 %, 
whereas carcinoma in the renal papilla occurring between 0.5 and 4.0 % did not reach 
statistical significance. With respect to bladder, a dose-related increase in the incidence of 
tumours of the urinary system between the 0.5 and the 2.0 % level but not up to the 
highest dose level. Further, at 2.0 % the first carcinoma appeared in week 55, whereas at 
4.0 % the first tumour appeared in week 74. The dose relationship of tumour incidence 
might have been influenced by the dose-dependent reduction in survival. 
From the results of the study, it can be concluded that SOPP causes tumours in the urinary 
bladder and kidneys of the rat. 
 

Ref.: 103 
 
SCCS comment 
The study can be used as supporting information. Apparently, the study has not been 
performed according to today’s accepted standards. Group size was small, with about 20 
animals per dose. It is reported that pathological examination consisted of gross and 
histological examinations of major tissues, major organs and all gross lesions. However, no 
results were reported for organs other than the urinary bladder and kidneys. 
 
 
Hiraga (1983): this study was not provided by the applicant, but a study description is given 
in CalEPA (2007).  
The study consisted of two parts. In the first part, three groups of F344 rats (50 
animals/sex/dose) received diets containing 0, 7000, or 20000 ppm SOPP (95.5 % pure) for 
the males (corresponding to 0, 270, and 770 mg/kg/day) and 0, 5000, or 10000 ppm SOPP 
for the females (corresponding to 0, 224, and 466 mg/kg/day). After 104 weeks, the 
surviving animals received SOPP-free diets for an additional 2 weeks. The second part had 
an additional dose group of 2500 ppm SOPP (corresponding to 95 mg/kg/day in males and 
113 mg/kg/day in females) but only 25 animals/sex/dose and after the treatment period of 
104 weeks, animals received SOPP-free diets until their natural death. In the 2-week 
recovery study, survivals in the control, low-dose, and high-dose groups at 104 weeks were 
70 %, 88 %, and 20 % (p<0.01) in males and 84 %, 82 %, and 86 % in females. 
The following conclusions were drawn by CalEPA: (1) SOPP affected the kidneys and urinary 
bladder, as well as the pancreas; and (2) the urinary bladder effects (both nonneoplastic 
neoplastic lesions) were more severe in the males than females, but the reverse is true for 
the kidney effects (nonneoplastic lesions only). Based on increased incidences of focal 
atrophy of pancreatic acinar cells and interstitial nephritis in the females in the 2-week 
recovery study, the LOAEL was 5000 ppm (i.e., 224 mg/kg/day). The study was considered 
incomplete with respect to haematology and ophthalmology. 
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Ref.: CalEPA (2007) 
SCCS comment 
The study can be used as supporting information. Apparently, the study has not been 
performed according to today’s accepted standards. 
 
 
In a study from the open literature (not provided by the applicant) dose- and time-response 
of urinary bladder carcinogenesis after oral administration of SOPP performed in two 
experiments is described. SOPP (Dowcide A, active ingredient OPP-Na x 4H2O, inert 
ingredient 3%) was administered at dietary levels of 0, 2500, 5000, 10 000, 15 000 and 20 
000 ppm corresponding to approximately 250, 500, 1000, 1500 and 2000 mg/kg bw/d to 
male F344 rats. In a first experiment, groups of 50 rats received diets at indicated SOPP 
levels for 104 weeks and thereafter basal diet for 8 weeks until termination in week 112. In 
the second experiment, groups of 50 animals were fed diets containing 20 000 ppm SOPP 
for 12, 24, 52 or 104 weeks and kept on basal diet until week 112 (terminal sacrifice), i.e. 
recovery periods were 12, 88, 60 and 8 weeks. After termination, urinary bladder, kidneys 
and lungs were removed, processed and stained. An overview on the results is given in 
table 8. 
 
Table 8: overview on results from Niho et al. (2002). 
 

 
 
The study revealed time- and concentration dependency of SOPP-induced urinary bladder 
tumour formation in male F344 rats. Transitional cell carcinoma was the major histological 
type of tumour. Tumours mainly occurred at doses from 15000 ppm. 

Ref.: Niho et al. (2002) 
 
SCCS comment 
Apparently the study was not performed according to an internationally accepted guideline, 
only male rats were used. The study results can be used as supporting information. 
 
Oral mouse: 
 
In a study from the open literature, the long-term toxicity and carcinogenicity of SOPP in 
mice is described. Groups of 50 male and 50 female B6C3F1 mice received diets containing 
SOPP (97 % purity, lot 04279A) at dose levels of 0, 0.5, 1.0 or 2.0 % for 96 weeks and 
normal diets thereafter for further 8 weeks. Dose levels corresponded to 0, 591, 1451, and 
3009 mg/kg/day for the males and 0, 480, 1464, and 3081 mg/kg/day for the females. 
Survival rate of rats fed 0, 0.5, 1.0 and 2.0 % SOPP was 70, 66, 68 and 54 % for males and 
78, 68, 78 and 82 % for females, respectively. Body weights were significantly reduced in 
2.0 % males, in 2.0 % females from week 13, in 1.0 % females from week 26 and in 0.5 % 
females from week 38. Apart from dose-dependently increased serum ALP levels on 
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females, there were no statistically significant haematological differences between treated 
and control animals. Histopathology revealed a variety of non-neoplastic and neoplastic 
lesions. Non-neoplastic lesions were e.g.: cystic endometrial hyperplasia of the uterus in 0.5 
% females, increased inflammation of the eye in 0.5 % females, increased calcification of 
the brain in 2.0 % females. There was a significant decrease in haemangiomas and 
leiomyosarcomas in the uteri of all SOPP treated groups compared to controls. Neoplastic 
lesions reaching statistical significance were an increase in haemangiosarcoma of the liver in 
1 % (incidence: 10 %; statistically not significant) males and a significantly increased 
number of mice with hepatocellular carcinomas in 1 % (incidence: 26 %; p< 0.05) and 2 % 
(p< 0.01) (incidence: 28 %) males. Papillomas and cancers of the urinary bladder did not 
occur in the treated animals. 
With respect to hepatic tumours, the authors state that statistically significantly increased 
incidence of hepatocellular carcinomas in 1 % and 2 % males might be due to an unusual 
low incidence in control mice (8.2 %) which was in contrast to the average spontaneous 
rate of this tumour in that lab (20.1 %). With respect to the increase of 
haemangiosarcomas in 1 % males the authors concluded that the finding was fortuitous as 
changes were due to unusually low incidences in in control animals and not dose-related. 
 

Ref.:87  
SCCS comment 
It is not clear whether the study has been performed in compliance with GLP or accepted 
test guidelines. As only the publication, but not the full study report is available, a proper 
evaluation is not possible. The study can be used as supporting information that SOPP 
targets the liver of male B6C3F1 mice. The conclusions of the authors with respect to 
hepatocellular tumours are acceptable, as it is stated in regulatory frameworks that 
hepatocellular tumours of B6C3F1 mice have a high spontaneous incidence. 
 
 
3.3.6 Mutagenicity / Genotoxicity 
 
Individual results of in vitro and in vivo genotoxicity studies performed with OPP, SOPP and 
the metabolites PHQ (phenylhydroquinone) and PBQ (phenylbenzoquinone) are given in 
Table 2 of the Annex. SOPP will not be discussed further for grounds discussed in section 
3.3.7 and 3.3.12.2. 
 
3.3.6.1 Mutagenicity / Genotoxicity in vitro 
 
The SCCS is of the opinion that for this task, only genotoxicity tests, which measure a real 
mutation endpoint (gene or chromosome mutations) should be used. Indicator tests that 
measure potential genotoxicity are only used as confirmatory evidence. 
In general, OPP did not induce gene mutations in bacteria. Moreover, as OPP is a biocidal 
compound, the SCCS considers the Ames test as unsuitable for mutagenicity testing. OPP 
treatment did also not result in an increase of the mutant frequency when validated test 
systems were used. In conclusion, in vitro OPP is not an inducer of gene mutations. 
Exposure to the metabolites of OPP caused variable results. PHQ induced an increase in the 
mutant frequency only in the presence of metabolic activation, but PBQ both in the absence 
and the presence of metabolic activation. This metabolism of PHQ into PBQ is due to auto-
oxidation of PHQ, resulting in cytotoxicity and in oxidative stress and thus oxygen radicals. 
Both the cytotoxicity and oxygen radicals result in gene mutations. 
 
Exposure to OPP resulted in an increase in cells with chromosome aberrations. However, 
many of these results would be negative or not accepted under the present TG’s. Positive 
results were predominantly observed at high concentrations. Finally most tests were only 
positive in the presence of metabolic activation, which again indicates that OPP is genotoxic 
through its metabolites. Simultaneous treatment with cysteine or GSH and metabolic 
activation inhibited cytotoxicity and decreased the number of cells with chromosome 
aberrations.  
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The results of indicator tests confirm these findings. The pattern in results found for 
chromosome aberrations was also found for the induction of sister chromatid exchanges. 
Like for chromosome aberrations, co-treatment with cysteine or GSH and metabolic 
activation inhibited cytotoxicity and also decreased sister chromatid exchanges. 
When measuring DNA adducts and/or DNA binding, inconsistent results were found. 
Induction of DNA adducts or DNA binding was only observed in the presence of metabolic 
activation, once more indicating that the metabolites were responsible for genotoxicity. 
 
 

 
3.3.6.2 Mutagenicity / Genotoxicity in vivo 
 
Under in vivo conditions OPP is particularly tested for induction of chromosome aberrations. 
The chromosome aberration tests performed did not show an increase in cells with 
chromosome aberrations. However, OPP exposure for 2 weeks did induce an increase in the 
number of cells with chromosome aberrations and micronuclei in the bladder. However, the 
positive results only occurred at highly toxic doses. Furthermore conditions in the bladder 
allow enzymatic as well as non-enzymatic metabolism of OPP enabling ROS formation. The 
use of fluorescence in situ hybridisation with a centrometric probe in the micronucleus tests 
showed that the positive result found was due to aneuploidy. 
 
The indicator tests performed confirmed the earlier results. OPP treatment did not result in 
the formation of DNA adducts, including 8-OHdG formation, and DNA binding. 
 
SCCS conclusion on OPP genotoxicity 
Based on in vitro tests, OPP has to be considered as a substance with genotoxic potential. 
However, the positive results were predominantly found in tests measuring chromosome 
aberrations (and sister chromatid exchanges) at high concentrations. OPP is clearly 
genotoxic due to its metabolites, PHQ and PBQ. The metabolites clearly have a genotoxic 
potential. However as this is due to cytotoxicity and the formation of ROS during 
metabolism and due to auto-oxidation of PHQ, it may be considered as an indirect genotoxic 
potential. Under in vivo conditions, OPP induced an increase in the number of cells with 
chromosome aberrations as well but at high toxic doses. Based on the present results, 
SCCS concludes that under normal physiological conditions OPP itself may be considered 
without genotoxic potential.  
 
If exposure increases up to highly toxic levels, metabolism is increased and detoxification is 
decreased, resulting in much ROS damage and the induction of structural and numerical 
chromosome aberrations. 
 
The results obtained from the genotoxicity studies with the metabolites PHQ and PBQ, 
indicating to a strong role for auto-oxidation and ROS formation, provide support for a mode 
of action involving genotoxic responses at dose levels of OPP that exceed the normal 
detoxification. 
 
EFSA (2008) concluded that studies showing positive in vitro genotoxicity are not relevant 
to humans as they have been obtained in cytotoxic concentrations. However, this argument 
is partly appropriate for indicative tests detecting DNA breaks (such as the comet assay), 
but not for mammalian gene mutation tests and chromosomal aberrations/micronucleus 
tests as these tests require to some extent cytotoxic concentrations for evaluation of 
genotoxicity. 
Whereas protein binding was observed in liver, kidneys and bladder of rats fed OPP, so far 
DNA binding was shown for PHQ, but not for OPP up to doses of 1000 mg/kg.*) The chemical 
structure thought responsible for DNA adduct formation after PHQ administration is thought 
to be the semiquinone radical intermediate formed during interconversion between PHQ and 
PBQ. 
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*) One study (Ref. 297) that reports on a OPP-derived DNA-adduct in the title did not 
administer OPP, but SOPP, which becomes evident from the materials and methods section. 
In the results section, however, it was mentioned that rats were fed with OPP. 
 
 
3.3.7 Carcinogenicity 
 
For a description of studies performed to assess carcinogenicity of OPP and SOPP see 
chapter 3.3.5.3 (Chronic toxicity) and tables 1 and 3 in the Appendix. 
 
Most of the available studies on carcinogenicity of OPP and SOPP were not performed 
according to modern requirements of carcinogenicity studies (e.g. OECD guidelines). 
Nevertheless, the following findings with respect to carcinogenicity were obtained from long-
term repeat-dose toxicity studies performed with OPP and SOPP. 
 
 
OPP and SOPP resulted in urinary bladder tumours (papilloma and carcinoma, mainly 
transitional cell papilloma and carcinoma) in male F344 rats. Results from 2-generation 
toxicity studies performed with OPP in Sprague-Dawley rats demonstrate that adverse 
effects on the urinary tract are not limited to the F344 rat strain. A shorter time to tumour 
was observed with increasing doses of OPP or SOPP. For both OPP and SOPP steep dose-
response-relationships were observed. However, in some instances (when very high doses 
were tested) lower incidences of bladder tumours were observed at highest doses tested 
when compared to the respective lower concentration. 
 
Kidney tumours in male F344 rats receiving SOPP (mainly transitional cell carcinomas of 
renal pelvis and papilla) were reported from a study which did not correspond to the 
requirements of an in vivo carcinogenicity study. Compared to bladder tumours observed in 
the same study, kidney tumours appeared at higher doses and with lower incidence.  
 
Furthermore, SOPP and OPP induced liver tumours in B6C3F1 mice (mainly hepatocellular 
tumors); however, the occurrence of hepatocellular tumours in this strain of rats might be 
attributed to the high spontaneous rate for liver tumours in this strain of mice (NTP, 2007; 
Hasemann et al., 1998; Battershill and Fielder, 1998). 
 
When applied dermally, OPP and SOPP did not induce tumours. 
 
Therefore with respect to safety evaluation, focus is on bladder carcinogenicity of OPP and 
SOPP. An immense amount of mechanistic studies along with studies on metabolism and 
genotoxicity were used to assess whether a threshold MOA would be applicable for tumour 
induction of OPP and SOPP and whether bladder tumours might be of relevance for humans. 
With respect to OPP, a quite extensive database allowing identification a threshold dose is 
available, however it cannot be concluded that bladder tumours might not be of relevance 
for humans. The data demonstrate, that by a combination of different requirements (further 
discussion see section 3.3.12.2) cytotoxicity on the urinary bladder epithelium is produced, 
which is followed by regenerative hyperplasia finally leading to tumours. 
Among the different requirements considered necessary for bladder tumorigenesis are the 
following: 

- Increased sodium concentration and increased pH in urine (alkaline urine and high 
sodium content contribute to tumour development) 

- pH dependent autoxidation of PHQ in urine 
- formation of reactive species by - pH dependent autoxidation of PHQ in urine 
- sufficient amounts of free PHQ in urine (e.g. sufficiently high dosages) 

There might be further contributing factors such as reduced formation of potentially 
cytoprotective prostaglandins in the urothel. 
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For SOPP on the other hand, there is clear indication that the substance is more potent with 
respect to urinary bladder carcinoma and that there are mechanistic differences between 
OPP and SOPP (see section 3.3.12.2). Amongst other factors, SOPP leads to higher sodium 
concentrations in urine and also to higher urinary pH. There is insufficient dose-response 
data available to draw a conclusion on the possibility of setting a threshold for SOPP induced 
carcinogenicity. 
 
The overall weight of evidence for OPP points to the fact that a threshold for bladder 
carcinogenicity exists. 
 
The assumption of a threshold MoA for bladder carcinogenicity in male rats treated with OPP 
is further supported by the following observations: 
 
 

• Reversibility of effects (decreased urinary bladder hyperplasia after cessation of 13 
weeks of exposure to OPP) 

• Species- and strain-specific differences (OPP-induced bladder tumours were not 
observed in female rats, mice, dogs) 

• dermal application to mice does not affect tumour incidence in skin 
• no skin tumour development induced by OPP metabolites 
• tumours occur at high doses when sulfate and glucuronide conjugation pathways are 

saturated 
 
The threshold for OPP-induced bladder tumours can be approached from different studies all 
yielding a quite consistent picture: In a 2-year bioassay in F344 rats (Ref. 303), a NOAEL of 
39 mg/kg bw/d was obtained based on urinary bladder hyperplasia and urinary bladder 
transitional cell carcinoma. In a study investigating cytotoxicity and regenerative 
hyperplasia in male F344 rats fed different levels of OPP (Ref. 263), no effects were 
observed at a dose level of 0.08 % OPP in diet (corresponding to approximately 40 mg/kg 
bw/d). In a 2-generation reproductive toxicity study (see section 3.3.8.1) performed in 
Sprague-Dawley rats, a NOAEL of 35 mg/kg bw/d was identified based on morphological 
changes in the urinary bladder (Ref. 36). 
 
SCCS conclusions on chronic toxicity and carcinogenicity 
The urinary bladder and kidneys of rats are the main target tissues after chronic 
administration of OPP and SOPP. OPP and SOPP resulted in urinary bladder tumours 
(papilloma and carcinoma, mainly transitional cell papilloma and carcinoma) in male F344 
rats. At higher doses, also the renal pelvis and the renal papilla are target tissues for OPP- 
and SOPP toxicity. SOPP also induced kidney tumours in male F344 rats. Liver tumours 
observed in male B6C3F1 mice are attributed to the high spontaneous rate for liver tumours 
in this strain of mice. If repeat-dose studies performed with OPP and SOPP are considered 
together with mechanistic, genotoxic and toxicokinetic studies, SCCS considers SOPP and 
OPP different with respect to potency and tumour induction (SOPP is of higher potency and 
available data does not allow to define a reliable threshold for SOPP). For OPP on the other 
hand, the coincidence of a variety of factors is required in order to induce tumour formation 
in bladder and kidneys of rats allowing the assumption of a threshold MOA for tumour 
formation. Independent long-term repeat dose studies performed with OPP point to a 
threshold between 35 and 40 mg/kg bw/d. 
 
 
3.3.8 Reproductive toxicity 
 
3.3.8.1 Two generation reproduction toxicity 
 
Guideline: OECD TG 416 
Species/strain: rat, CD Sprague-Dawley 
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Group size: P animals: 35/sex/dose 
 F1 animals: 32 /sex/dose group; control group: 27 males, 29 females 
Test substance: OPP, technical grade (from Dow and Mobay, mixed in equal proportions) 
Batch: not given 
Purity: 99.47 – 99.86 
Vehicle: / 
Dose levels: 0, 40, 140, 490 mg/kg bw/d (nominal) 
 0, 35, 125, 457 mg/kg bw/d (actual) 
Dose volume: / 
Route: oral 
Administration: diet 
GLP: yes 
Study period: 1985 - 1990 
 
A stability test with test substance in diet was performed und OPP was found to be stable up 
to 28 d. OPP was administered for 15 weeks (parent generation = P) and 10 weeks (post 
weaning), respectively, prior to mating. 
Standard parameters and extensive histological examinations of the urinary tract were 
carried out in P and F1 adults. No treatment-related effects were observed on clinical signs, 
gestation and lactation, body weight gain and reproductive parameters as well as on clinical 
signs and viability of pups. Gross and histopathological (restricted to gross lesions) 
examination of F1 and F2 pups revealed no treatment-related lesions. The adults had no 
treatment-related lesions of the reproductive tract. Body weight was decreased in 490 
mg/kg P and F1 adults. The incidence of calculi in the kidney and/or urinary bladder was 
increased in male P and F1 rats at 125 and 457 mg/kg. Transitional cell 
hyperplasia/papillomatosis in the urinary bladder was diagnosed in 457 mg/kg P males and 
females and in 457 mg/kg F1 males. Morphometry measurements confirmed the 
microscopic findings at 457 mg/kg and indicated a compound-related effect also in 125 
mg/kg P males and females. No embryotoxic or teratogenic effects were observed at doses 
up to 457 mg/kg. The overall NOAEL for the adults, based on morphological changes, was 
considered as 35 mg/kg. 
 

Ref.: 36 
SCCS comment 
SCCS notes that based on deviations from the Guideline protocol, Kwock and Silva (2013) 
stated that assessments on fertility in that study were inconclusive. 
 
 
Guideline: OECD TG 416 
Species/strain: rat, CD Sprague-Dawley 
Group size: 30/sex/dose 
Test substance: OPP, technical grade 
Batch: S-01-93 (mixture of OPP from Dow and Bayer) 
Purity: 99.5 – 100 % 
Vehicle: / 
Dose levels: 0, 20, 100, 500 mg/kg bw/d 
Dose volume: / 
Route: oral 
Administration: diet 
GLP: yes 
Study period: 1993 - 1995 
 
OPP was administered in the diet to SD rats at concentrations leading to nominal dose levels 
of 0, 20, 100 and 500 mg/kg bw/day. The P and F1 adults were comprised of 30 
rats/sex/group. The P and F1 adults received OPP throughout the entire study, beginning at 
seven weeks of age for the P adults and at weaning for the F1 adults. Prior to breeding, the 
animals received OPP containing diet for a ten-week period (F1 premating period began 
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approximately two weeks following weaning of the last F1b litter). P adults were mated to 
produce F1a and F1b litters and F1 adults (randomly selected F1b pups) were mated to 
produce F2a and F2b litters. Body weights were reduced in P and F1 males and females at 
500 mg/kg bw/d. At 500 mg/kg bw/d food consumption was increased in females during the 
lactation phase. Urine staining was observed in P and F1 males at 500 mg/kg bw/d. One 
male at 500 mg/kg died from kidney failure, which is considered to be compound-related. 
Urinary calculi noted at necropsy of F1 adult males at 500 mg/kg bw/d were considered test 
compound-related. Histopathological examinations revealed debris in the renal pelvis, 
chronic active inflammation, and an increased severity of background lesions in the kidneys, 
transitional cell hyperplasia (simple and/or nodular/papillary), calculi, and chronic 
inflammation in the urinary bladder as well as dilatation and hyperplasia of the ureter in P 
and F1 males at 500 mg/kg. There were no effects on adult reproductive parameters. Pup 
weights were lower at 500 mg/kg bw/d. No effects were seen on litter size, gender 
distribution, number of stillborn, viability, clinical signs or gross pathology of pups. The 
reproductive NOAEL in this study was considered to be 500 mg/kg bw/d. The parental and 
neonatal NOAEL was considered to be 100 mg/kg based on decreased body weights, 
decreased pup weights and morphologic lesions in kidneys, urinary bladder and urether at 
500 mg/kg bw/d. 
 

Ref.:37, 38 
SCCS comment 
Some important reprotoxic parameters (e.g. sperm parameters, yellow bodies, weight of 
some reproductive organs) were not assessed in this study. 
 
 
3.3.8.2 Other data on fertility and reproduction toxicity 
 
/ 
 
3.3.8.3 Developmental Toxicity 
Rabbits 
 
Guideline: OECD TG 414 
Species/strain: Female rabbit, White New Zealand 
Group size: 7/dose 
Test substance: OPP (equally mixed from Dow and Mobay) 
Batch: #8800005-24 
Purity: 99.77 – 99.88 % 
Vehicle: corn oil 
Dose levels: 0, 250, 500 and 750 mg/kg bw/d 
Dose volume: 2 ml/kg bw 
Route: oral 
Administration: gavage 
 
GLP: yes 
Study period: 1990 - 1991 
 
The study was performed as a range-finder for the definitive study. New Zealand white 
rabbits were gavaged from GD 7 to GD 19 and sacrificed GD 20. There were 1, 2 (2 dosing 
errors) and 6 (1 dosing error) deaths at 250, 500 and 750 mg/kg/d. One at the highest 
dose survived to scheduled sacrifice but exhibited clinical signs of “blood in the pan” 
(presumptive abortion) on GD 17-18; the uterus contained two resorptions. At 500 
mg/kg/d, one surviving rabbit aborted two fetuses on GD 20. At 250 mg/kg/d, 1/7 dams 
passed blood-stained faeces on GD 19 and died on GD 20.  
Reduced maternal body weight and body-weight gain occurred from 500 mg/kg/d. Renal 
tubular degeneration in dams occurred at each dose level. The incidence was 33 % (2/6) at 
250 mg/kg/d (slight grade), 80 % at 500 mg/kg/d (one moderate grade, others slight 
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grade), and at 750 mg/kg/d, the one animal to survive to scheduled sacrifice (GD 20) 
exhibited moderate-grade renal tubular degeneration. There were increased incidences of 
litters having resorptions: 43 % (3/7), 83 % (5/6) and 60 % (3/5) at 0, 250, and 500 
mg/kg/d, respectively. The report did not provide data for foetal examinations. Based on 
these results, 250 mg/kg/d was selected as the high dose for the full study. 
 

Ref.: 318 
 
Guideline: OECD TG 414 
Species/strain: Female rabbit, White New Zealand 
Group size: 16 – 24/dose 
Test substance: OPP (equally mixed from Dow and Mobay) 
Batch: #8800005-24 
Purity: 99.77 – 99.88 % 
Vehicle: corn oil 
Dose levels: 0, 25, 100, 250 mg/kg bw/d 
Dose volume: 2 ml/kg bw 
Route: oral 
Administration: gavage 
GLP: yes 
Study period: 1990-1991 
 
The study was performed in two phases as after a first phase only 10 litters with live 
foetuses remained at 250 mg/kg/d. In the second phase, two and eight inseminated 
females received OPP at 0 and 250 mg/kg/d, respectively. 
OPP had no effect on maternal body weight, body weight gain and absolute and relative 
kidney and liver weights in animals dosed up to 250 mg/kg/d; at the highest dose, there 
was clear indication of maternal toxicity as evidenced by renal tubular degeneration (33 % 
incidence; five slight grade, three moderate grade) and inflammation, whereas no renal 
lesions occurred at 0, 25, or 100 mg/kg/d. Cage side observations reported the occurrence 
of blood. Kwock and Silva (2013) analysed that the occurrence of blood was associated with 
resorptions. OPP exerted no significant effect on foetal body weight or litter size nor did it 
induce external, soft tissue, or skeletal anomalies or malformations (data not shown). The 
only developmental effect of OPP in rabbits was increased incidence of litters with 
resorptions. Kwock and Silva (2013) carefully re-examined all available data considering 
probable statistical pitfalls. They came to the conclusion that statistically significant 
increases in resorptions clearly exceeding the actual control group (33.3 %) and the mean 
of historical controls (36.2 %, range: 11.1 – 66.7 %) were observed at 100 (77 %) and 250 
(72 %) mg/kg/d. The maternal NOAEL was set at 100 mg/kg/d and the developmental 
NOAEL was set at 25 mg/kg/d.  
 
A NOAEL of 25 mg/kg bw/d will be taken for MOS calculation. 
 

Ref.: 319; Kwock and Silva (2013) 
Rats 
In a study from the open literature, OPP (commercial grade biocide, 99.69 % purity) at 
dose levels of 0, 100, 300 and 700 mg/kg bw/d was investigated in pregnant Sprague-
Dawley rats (24 – 26 dams/dose; 36 control animals) for embryotoxic and teratogenic 
effects. Dose levels were based on the results of a range-finding study. One dam died at 
700 mg/kg bw/day due to dosing error but there were no treatment-related deaths. 
Maternal toxicity occurred primarily at the highest dose tested. Compared to controls, high-
dose dams exhibited reductions (p<0.05) in body-weight gain on GD 6-9 and in food 
consumption on GD 9-11 (by 9 %) and increased (p<0.05) water intake on GD 12-14 and 
15-17 (by 26 % and 16 %, respectively). Increased (p<0.05) water intake also occurred on 
GD 12-14 in the 300 mg/kg/day group (by 17 %). Absolute (but not relative) maternal liver 
weight was reduced by 8 % (p<0.05) at 700 mg/kg bw/d. Decreased weight gain (not 
statistically significant) and reduced food consumption was also observed at 300 mg/kg 
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bw/d. There were no effects on foetal developmental parameters and no external or visceral 
effects were observed, however only 1/3 of the foetuses in each treatment group were 
examined. Skeletal examinations were performed on all foetuses and three skeletal 
anomalies were statistically significantly increased (~13-15 %) at 700 mg/kg/d (delayed 
ossification of sternebrae, pinpoint holes in the occipital or interparietal plates in the skull, 
and skull bone island).  
Kwock and Silva (2013) discuss, that pre-implantation losses, which were observed at the 
highest dose tested, might be instances of early resorptions due to the methodologies 
applied for evaluation of this effect. Based on the results of this study, 100 mg/kg bw/d 
should be regarded as maternal NOAEL (due to decreased body weight and food 
consumption at 300 mg/kg bw/d) and 300 mg/kg bw/d should be regarded as the foetal 
NOAEL. 
 

Ref.: 129; Kwock and Silva (2013) 
 
In a further study from the open literature (no information on guideline adherence or GLP), 
pregnant Wistar rats (18-20 dams/dose; 11 dams at the highest dose tested) were treated 
with OPP (99.7 % purity) by gavage at 0 (aqueous gum arabic), 150, 300, 600, or 1200 
mg/kg bw/d on gestation days (GD) 6 through 15. The animals were sacrificed on GD 20. At 
the highest dose tested, 10/11 dams died after 3-9 days of treatment. At 600 mg/kg bw/d, 
2 of the 20 dams died. At ≥ 300 mg/kg bw/d, pregnant animals fell into ataxia for several 
hours and there was a dose-related increase. At doses ≥ 300 mg/kg bw/d, dams had 
decreased body weight gains from GD 9. Effects to foetuses from OPP exposure in utero at 
the 600 mg/kg bw/d group appeared as an increased (p<0.01) incidence of resorptions and 
reduced foetal body weights (both sexes). From the results of the study it can be concluded 
that foetal effects occurred at maternally toxic doses. The maternal NOAEL can be set at 
150 mg/kg be/d based on decreased body weight gain and occurrence of ataxia from 300 
mg/kg bw/d. The foetal (developmental) NOAEL can be set at 600 mg/kg bw/d based on 
reduced foetal body weight and an increased incidence of resorptions. 
 

Ref.:133; Kwock and Silva (2013) 
 
Mice 
The developmental toxicity of OPP (from Tokyo Kasei Ltd., Lot FB 103) and SOPP (from 
Dow, Lot MM0144) has been investigated in mice. No information on guideline adherence or 
GLP is available. 
In the study with OPP, four groups of Jcl:ICR mice considered pregnant (21 animals/dose) 
received gavage dosages of 0, 1450, 1740, and 2100 mg/kg bw/d OPP in olive oil from GD 
7 to GD 15. Animals were sacrificed on GD 18. Dose selection was based on LD50 data for 
OPP in rat (but not mice). Maternal body weight gain was presented as a graph (no 
summarized or individual data presented) but it was evident that at the mid- and high dose 
there was a decrease from the first day of treatment (no statistical analysis provided). A 
dose-related increase in maternal deaths was observed at all levels with 16/20 dying at the 
highest dose two of them having bleeding from the vaginal orifice prior to death. Although 
maternal deaths occurred at each dose level, inhibition of maternal body-weight gain was 
observed only at 1740 and 2100 mg/kg bw/d. 
Statistical analyses by the investigators indicated that OPP reduced (p<0.01) foetal body 
weight and increased (p<0.01) skeletal developmental delays (cervical ribs) in each of the 
OPP treated groups, with both changes showing dose dependency. The average number of 
ossified phalanges in hind legs (>1740 mg/kg bw/d), in the foreleg (2100 mg/kg bw/d), and 
in ossified posterior lumbar vertebrae (2100 mg/kg bw/d) were significantly decreased 
statistically, indicating additional developmental delays. Increased (p<0.05) overall 
incidence of severe external malformations (cleft palate, open eye, and exencephalia) 
occurred at the low and mid doses and at the high dose, despite having only five litters for 
examination, the overall incidence of malformations was increased; further, there was a 
2.2-fold increased incidence in late foetal resorptions. No maternal or developmental 
NOAELs could be determined from this study because both maternal and foetal effects 
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occurred at the lowest dose tested. The maternal and developmental LOAEL was 1450 
mg/kg bw/d. 
 
In the study with SOPP, four groups of Jcl:ICR mice considered pregnant (20 animals/dose) 
received oral (gavage) dosages of 0, 100, 200, or 400 mg/kg bw/d SOPP in water from GD 
7 to GD 15, animals were sacrificed on GD 18. 4 and 16 maternal deaths occurred during 
GD 11-18 at 200 and 400 mg/kg bw/d, respectively. The investigators reported that each of 
the SOPP-treated groups had inhibition of the maternal body weight gain; the onset times 
were GD 12-13, GD 11, and GD 8 for the 100, 200, and 400 mg/kg bw/d groups, 
respectively. Vaginal bleeding was the only clinical sign noted, and it occurred in all animals 
that died. The investigators attributed the vaginal bleeding to “abortions.” There was no 
discussion on the detection times for the blood or the condition of the uterine contents. 
Foetuses had decreased body weights (p<0.001) at all doses, but the magnitude of the 
reductions did not increase with dose. Decreases (p<0.05) in the number of implantation 
sites per litter and live foetuses occurred at 200 mg/kg/d. Comparable decreases (not 
statistically significant) also occurred at 400 mg/kg/d (only four litters were available for 
examination). The numbers of corpora lutea per dam were comparable among the four 
groups; however the decreases in the numbers of implantation sites per dam at 200 and 
400 mg/kg/d were consistent with pre-implantation loss. External malformations at 100 
mg/kg/d showed a large increase in the overall incidence (12.5 ± 23.6%). Cleft palate was 
high (6 litters with 28 cleft palate total), and one litter had 15 of the 28 total cleft palate. 
There were no individual data provided for foetal parameters. 
 
Kwock and Silva (2013) discuss that the apparent pre-implantation loss might reflect early 
post-implantation loss that went unrecognised in the study (staining methods not 
described). Further, in contrast to the study authors, they conclude that 100 mg/kg bw/d 
should be regarded as LOAEL based on reduced foetal weight and an increased incidence of 
cleft palate at 100 mg/kg bw/d. SOPP was considered as developmental toxicant as 
increased toxicity to the foetuses occurred at the same or lower doses than those causing 
maternal toxicity. 
 
SCCS opinion 
CalEPA states that there are insufficient data in the report for the reduced maternal body 
weight gain to be distinguished from the 15 % foetal body weight reduction that also 
occurred at 100 mg/kg bw/d. So it is a question of interpretation whether developmental 
effects occur independent from maternal toxicity or not. 
 

Ref.: CalEPA (2007); Kwock and Silva (2013); 208; 209 
 
 
SCCS discussion of reproductive toxicity 
Two 2-generation studies have been performed with OPP in rats. There were no indications 
of an adverse effect on fertility of parental animals or on embryotoxicity or teratogenic 
effects in both studies. NOAELs for systemic effects of 35 and 100 mg/kg bw/d were derived 
from the two studies based on morphologic findings in kidneys and urinary bladder. 
Developmental toxicity of OPP has been investigated in rabbits, rats and mice and there is a 
report on developmental toxicity of SOPP in mice. No adverse effects of OPP on foetuses of 
rabbits were observed, however, there were increased incidences of resorptions 
independent from maternal toxicity, leading to a developmental NOAEL of 25 mg/kg bw/d. 
An increased incidence of resorption was also reported from developmental toxicity studies 
performed with OPP in rats. The lowest maternal NOAEL of OPP identified in rats was 100 
mg/kg bw whereas the lowest NOAEL for development identified in rats was 300 mg/kg 
bw/d. In mice treated with comparably high doses of OPP, maternal and developmental 
effects were observed at all concentrations tested and an LOAEL of 1450 mg/kg bw/d was 
identified. In mice treated with SOPP, developmental effects (reduced foetal weight and 
increased incidence of cleft palate) could be observed at the lowest dose tested (100 mg/kg 
bw/d). As a summary, whereas OPP does not adversely affect fertility or reproductive 
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organs, increased incidence of resorptions can be considered as a developmental effect of 
OPP and SOPP. The lowest developmental NOAEL identified was 25 mg/kg bw/d, which will 
be taken for MOS calculation. 
 
 
 
3.3.9 Toxicokinetics 
 

3.3.9.1 Toxicokinetics in laboratory animals 
 
The toxicokinetics of OPP has been investigated in vitro and in vivo in different species. The 
principal metabolic pathways are given in figure 1. 
 

 
 
 
Figure 1: Overview on the metabolic pathways of OPP in different mammalian species (ref. 
California Environmental Protection Agency, April 2007. Ortho-Phenylphenol (OPP) and 
Sodium Ortho-Phenylphenate (SOPP), Risk Characterization Document, Dietary Exposure). 
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Results from in vivo animal studies (not regarding results from cats or goats) 
 
Oral Absorption (for dermal absorption see section 3.3.4) 
- rats: 85 – 86 % of radiolabel were detected in urine within 24 hr after single oral doses of 
[14C]-OPP (Ref.: 9; 227; 243). 
- male B6C3F1 mice: within 24 hr after a single oral dose of [14C]-OPP at 15 or 800 mg/kg 
bw, 90 % of the radiolabel was found in urine (Ref.: 9;159). 
- dogs: 45 – 57 % absorption in oral single dose studies; 45 – 54 % absorption in oral 
repeat dose studies (Ref.: CalEPA, 2007). 
 
Distribution 
- F344 rats: radiolabel after single gavage administration of [14C]-OPP and [14C]-SOPP 
amounted to < 8 % at 24 hr and < 1 % at 7 days. Tissues examined were adipose tissue, 
intestine, liver, kidneys, blood, urinary bladder, stomach, brain. I.e. accumulation of 
parents and/or metabolites is not expected (Ref.: 243). 
 
- Beagle dogs: after gavage administration of [14C]-OPP, radiolabel was detected in 
decreasing amounts in the following tissues: liver, lung, kidneys, bile, brain, heart, spleen. 
The amount of radiolabel in liver, brain, and lung remained the highest 120 hr after dosing 
(Ref.: 223). 
 
Metabolism 
 
The major metabolite of OPP is the sulfate conjugate of the parent compound (OPP-S). The 
corresponding glucuronide conjugate (OPP-G) was found at lower levels, except at the high 
dose of 924 mg/kg (via diet). Lower levels of the hydroxylated metabolite 2-
phenylhydroquinone (PHQ) were observed as the glucuronide and sulfate conjugates (PHQ-
G and PHQ-S, respectively). Low levels of another ring-hydroxylated product 
(2,4'dihydroxybiphenyl) were seen as the sulfate conjugate (DHB-S). 2-phenyl-1,4-
benzoquinone (PBQ) has been found as an oxidative metabolite of OPP. This metabolite has 
been postulated to be involved in the formation of bladder tumours in rats. 
An overview on the amounts of OPP metabolites formed in oral animal studies of different 
duration and administration is given in table 9 (M. Bartels, response to CalEPA report). 
 
 
Table 9: overview on OPP metabolite data obtained from animal studies with varying 
dosages and duration. 
 

 
 
OPP metabolites in free form were only found to a minor extent in urine. A sex difference of 
urinary metabolites was observed in that male rats produced much more PHQ glucuronide 
than females within 24 hr. In a feeding study with SOPP it could be demonstrated that 
levels of free OPP, PHQ and PBQ increased with increasing dose.  
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Overall, when combined with information obtained from humans (section 3.3.4.2), it can be 
concluded that metabolism of OPP is quite similar in rats, mice and humans. 
 
 
Excretion 
- rats: the majority of the absorbed OPP is excreted via urine (about 85 %) but excretion 
also occurs via bile: after an oral dose of [14C]-SOPP a higher amount of radioactivity 
occurred in the bile (26%) compared to faeces (4%) of male F344 rats .(Ref.: 9; 227; 243) 
- Mice: recovery of radiolabel in the urine was about 90% at 24 hours after a single dose of 
[14C]-OPP (15 or 800 mg/kg bw); the radiolabel recovered in the faeces was about 9% 
within 48 hours (only this time point was measured) (Ref.: 9) 
 
 
Results from in vitro studies 
 
Hepatic metabolism: 
 
With respect to hepatic metabolism in vitro experiments demonstrated that incubation of 
OPP with rat liver microsomes produced phenylhydroquinone (PHQ) and 
phenylbenzoquinone (PBQ). It was proposed that OPP is sequentially oxidized: first to PHQ 
then via an intermediate PHQ-semiquinone radical (PSQ) to PBQ, with superoxide anion (O.-
) as a co-product; further, a redox recycling between PHQ and PBQ in which PBQ was 
reduced by cytochrome P-450 reductase (with NADPH as a cofactor) was proposed (Ref. 
233). Further metabolites identified by incubation with rat liver microsomes or rat 
hepatocytes were OPP-glucuronide (OPP-G), PHQ-glucuronide (PHQ-G), OPP-sulfate (OPP-
S), and PHQ-GSH conjugate, the latter formed by a non-enzymatic pathway. Sulfation was 
a more important Phase II reaction of OPP than glucuronidation at low concentrations (e.g. 
7 μM) whereas the reverse was true at the high concentration (e.g.50 μM). The dose-
dependent shift in the Phase II metabolism may have been due to the saturation of 
phenolsulfotransferase rather than the depletion of substrate (Ref. 186; 309; Koster et al., 
1981). 
Based on the hypothesis that prostaglandin H synthase (PHS) localised in the transitional 
epithelium of rat urinary bladder and rat kidney medullary papilla might be responsible for 
activation of PHQ in bladder and kidney, it could be demonstrated that PHQ was co-oxidised 
with arachidonic acid (ARA) by PHS, with PBQ as a reaction product (Ref.: 142).  
The underlying hypothesis, however, was questioned by additional studies that 
demonstrated that PHS only poorly oxidised OPP and by studies that did not provide 
evidence for an ARA-dependent, PHS-catalysed formation of genotoxic species from PHQ 
(Ref. 3). Further, OPP, PHQ, and PBQ inhibited the activity of PHS-cyclooxygenase and 
therefore, the ARA-mediated PHQ-oxidation. It was argued that considerable inhibition of 
PHS-cyclooxygenase could occur in vivo (Ref 48). As prostaglandins possess anti-ulcerative 
and cytoprotective properties, PHS inhibition might be the cause for reduced cytoprotection. 
However, it is currently unclear whether sufficient amounts of free OPP or PHQ are present 
in the bladder to achieve reduced cytoprotection. 
 
Nonenzymatic metabolism 
It could be further shown, that PHQ can be converted to PBQ by non-enzymatic autoxidation 
in vitro which is able to address a lot of issues in SOPP/OPP induced bladder tumour 
formation, i.e. the higher potency of SOPP when compared to OPP and sex- and strain 
specific differences in bladder tumour formation (Ref.: 144). A pH-dependent/oxygen 
independent PHQ autoxidation most probably plays a greater role in body fluids of low 
oxygen tension such as urine. In this pH-dependent pathway PHQ oxidation occurs via 
formation of a phenylhydroquinone semichinone radical (PSQ) and formation increases with 
increasing pH. As sufficient amounts of free PHQ in urine are required for this pathway to 
occur, it has been hypothesised that bladder tumour formation in rats is dependent on 
different factors that favour the formulation of a threshold mechanism: 

(i) Presence of significant amounts of free phenylhydroquinone (PHQ) 
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 in urine 
(ii)  an enhanced production of a reactive species by a pH-dependent autoxidation of 

PHQ 
(iii) Sufficient residence time of PHQ in the bladder for significant quantities of 

reactive species to be formed. 
 
Predicted rates of PSQ correlated well with data on papillary or nodular hyperplasia in rat 
bladder. Important to note is that SOPP caused higher alkalinity in urine compared to OPP. 
It was hypothesized that a urinary pH around 6 as observed in mice treated with OPP could 
explain insensitivity of this strain to OPP induced bladder cancer. With respect to sex 
differences, a demand of higher pH in urine to form sufficient amounts of reactive 
metabolites has been formulated for the female rat. 
 

3.3.9.2 Toxicokinetics in humans 
 
See section 3.3.4 (dermal absorption). 
 
 
Discussion of toxicokinetics: 
 
Toxicokinetic data demonstrate that it is justified to assume 100 % oral absorption for MoS 
calculation, i.e. no correction for oral absorption. Further, toxicokinetic data demonstrate, 
that OPP and SOPP and their metabolites are mainly excreted in conjugated form (sulfates 
and glucuronides). Free metabolites occur in urine mainly at higher dosages. It is 
hypothesised that species generated by (aut)oxidation of free PHQ are responsible for toxic 
effects. 
 
 
3.3.10 Photo-induced toxicity 
 
3.3.10.1  Phototoxicity / photo-irritation and photosensitisation 
 
No information available 
 
3.3.10.2  Photomutagenicity / photoclastogenicity 
 
No information available 
 
3.3.11 Human data 
 
3.3.11.1 Allergic contact dermatitis 
 
Human information on allergic contact dermatitis caused by OPP is given in table 9. 
 
Table 10: allergic contact dermatitis by OPP in humans 
 
Study type Description Reference

Case report / 
occupational contact 

Case 1: medical laboratory assistant, 34 years old; 
application of medical hand cream to various parts of 
the body caused a severe, highly pruritic vesicular 
eruption. Patch testing with cream and OPP at 0.5 % 
and 1.0 % showed strong positive reactions at 72 hr. 

Case 2: report of a 25-year recurring dermatitis on 

1 
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hands, arms, trunks, thighs and feet by a 57-year-old 
machinist; patch test with 1.0 OPP in petrolatum 
revealed a positive reaction. 

Case report / 
occupational contact 

dermatitis of the hands lasting 10  months in a 24-year 
old machinist working with coolant and cleansing 
liquids. OPP at 1 % in petrolatum and the cleanser 
caused redness, edema and vesicles. 

302 

Case report / 
occupational contact 

Over a period of 5 years, 13 clinical cases of 
leukomelanodermatosis were observed in a chemical 
factory producing OPP and p-phenylphenol (PPP). Five 
of the 13 cases were considered as sequelae of a 
contact dermatitis due to OPP and PPP. Patch-tests with 
both compounds were made on 3 patients, but only one 
case proved OPP positive. 

123 

Case report / 
occupational contact 

Contact urticaria to OPP was reported in a 19-year-old 
female after application of a plaster cast within 10 min. 
After removal, the arm was found to be edematous and 
erythematous. Resolution occurred within one hour, 
systemic symptoms were not noted. Topical application 
of the single cast components at 1 % to the intact skin 
caused a reaction within minutes at the OPP site. 
Further investigations using sera from both the patient 
and a donor, allergic to grass, yielded positive results to 
OPP after intradermal challenge in a non-allergic 
volunteer suggesting an immunologically (IgE-) 
mediated reaction. 

293 

Patch test Unselected persons (100 males, 100 females) were 
tested with a patch impregnated with 5% OPP or 0.1, 
0.5, 1.0 and 5% SOPP and kept in constant contact 
with the skin for 5 days. A second patch (with 0.1% 
SOPP) was applied 3 weeks later for 48 hr. OPP was 
neither irritating nor sensitising. Concentrations of 
0.5% SOPP or more caused concentration-dependent 
irritation but no sensitisation. 

105 

Patch test Multicenter patch test data from 28349 patients tested 
with preservatives of the standard series (SS), from 
11485 patients tested with a preservative series (PS), 
and from 1787 patients tested with an industrial biocide 
tray (IB) were evaluated. Nine of 24 centres applied 
patch tests for 24 h, the remainder (15 of 24) for 48 h. 
Readings were done at 72 h after application of the test 
chambers. The PS and IB contained OPP at a 
concentration of 1% in petrolatum. Of 11418 subjects 
tested, 59 showed an irritant or questionable result, 33 
(0.3%) were positive in PS. Of 1785 subjects tested, 5 
showed an irritant or questionable result, 5 (0.4%) 
were positive in IB. 

246 

Patch test Retrospective evaluation of patch test results with 
medical antimicrobials and preservatives, performed by 
eight centres of the IVDK (Informationsverbund 
dermatologischer Kliniken) from 1989 to 1991. Results 

18 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 43

and questionnaires of 2059 patients tested with a 
preliminary series of medical antimicrobials and 
preservatives where OPP was included were evaluated. 
The series was tested in patients clinically suspected to 
suffer from contact allergy to preservatives. Of 2043 
subjects tested with OPP (at a concentration of 1% in 
petrolatum), 6 showed a medium positive reaction, 8 
an equivocal reaction and one an irritant reaction. 

Patch test 1132 patients were patch-tested with a variety of 
“antiseptics/industrial chemicals”. OPP was one of the 
test compounds. OPP was applied as a 1% solution in 
petrolatum. Of 1131 patients tested with OPP, 5 
individuals (0.4%) showed positive reactions. One 
individual showed ambiguous results. 

72 

 
 
3.3.11.2 Other effects observed in humans 
 
Depigmentation of the skin after using two disinfectant solutions containing phenolic 
compounds (one with 3.9 % OPP) was reported in two hospitals. Open and closed patch 
tests with the phenolic components of both disinfectant solutions were carried out on 
affected hospital staff and volunteers. Application (every second day for two weeks) of 6 % 
OPP (solvent ethanol; absolute volume not presented) led to slight skin irritation in 4 of the 
13 persons examined and to depigmentation of the skin in two persons. 
 

Ref.: 132 
 
 
SCCS conclusions on human studies 
Information from case reports and patch tests indicate that contact dermatitis after 
OPP/SOPP exposure is rare. However, concentrations of 1.0 % OPP in petrolatum did cause 
irritation in some cases and 6 % OPP was able to induce depigmentation. No adverse effects 
were reported in humans participating in studies to determine dermal absorption. 
Despite widespread use only few reports on adverse effects from chronically exposed 
workers or users or people exposed accidentally are available. 
 
 

3.3.12 Special investigations 
 
3.3.12.1. In vitro assays for Endocrine Effects 
 
Estrogen receptor binding assay 
The in vitro binding of OPP to the estrogen receptor in rat uterine tissue has been 
investigated and compared with several other different chemicals. Cytosols from uteri of 
non-pregnant Sprague-Dawley rats were incubated with [3H]-labelled estradiol and different 
concentrations of non-labelled substances (competitors). Liberation of [3H]-label was 
measured by liquid scintillation counting and IC50 values and relative binding affinities (RBA) 
were determined and the latter expressed as percent with respect to E2 estradiol. No IC50 
value could be established for OPP and it was concluded that IC50 would be higher than 10-4 
M. The reference estrogen 17β-estradiol exhibited an IC50 of 9 x 10-10 in this assay. 
Therefore, OPP was classified as non-binder in this assay. 

Ref.: 11 
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OPP was found not to be an efficient competitor to estradiol even at the highest 
concentration tested. OPP showed 10000-fold lower binding affinity to the estrogen receptor 
when compared to estradiol. 
 

Ref.: Petit et al., 1997; European Commission, 2002 
 
Recombinant Yeast assays 
Yeast cells transfected with human estrogen receptor and plasmids carrying estrogen-
responsive sequences controlling the expression of the reporter gene Lac-Z (encoding the 
enzyme β-galactosidase) were used to test the estrogenic properties of OPP concentrations 
ranging from 200 nM to 800 mM. When compared to the reference estrogen 17β-estradiol, 
the affinity of OPP to the estrogen receptor was 106 to 107 fold lower. 

Ref.: 232 
 
The estrogenic response of OPP was investigated in yeast cells expressing a protein carrying 
the hormone-binding domain of the human ER. Concentrations of 10 nM, 10 μM or 1 mM 
OPP did not induce any response, while diethylstilbestrol was active at a concentration of 10 
nM. 
 

Ref.: 226 
 
Yeast cells transfected with human estrogen receptor and plasmids carrying estrogen-
responsive sequences controlling the expression of the reporter gene Lac-Z (encoding the 
enzyme β-galactosidase) were used to test the estrogenic properties of OPP (concentration 
range not given). 17β-estradiol was used as reference estrogen. The relative potency of OPP 
was 2×106 times less than that of 17β-estradiol. 
 

Ref.: 167 
 
In another yeast estrogen screen, a maximum 17β-estradiol equivalent of OPP of 3 x 10-15 
was determined. 
 

Ref.: Vinggaard et al., 2000 
 
Mammalian cell culture assays 
 
The estrogen-like activity of OPP was tested in the so-called “E-Screen” using MCF-7 human 
breast cancer cells. In these cells proliferation can be stimulated by addition of estrogens. 
The concentration of OPP needed for a proliferative response was 106 times higher than that 
of 17β-estradiol. The maximum cell yield by OPP was 30% when compared with the yield by 
17β-estradiol. 
 

Ref.: 264 
 
In an assay using MVLN cells (MCF cells stably transfected with the Vit-Luc reporter gene), 
the estrogen specific transcription activity of OPP was measured by the activity of luciferase 
in the cell lysate. The relative estrogenic potency of OPP was 5.4×103 times less compared 
to 17β-estradiol. The maximum relative luciferase activity was 23 % of that achieved by 
17β-estradiol. 
 

Ref.: 126 
 
OPP was investigated in a T-screen assay for agonistic and antagonistic effects on thyroid 
hormones by determining the effect on the TH-dependent rat pituitary GH3-cell proliferation 
at concentration ranges between 10-10 and 5 x 10-5 M. No effects were observed, whereas 
for T3 (L-3,5,3’-triiodothyronine), the lowest concentration at which a significant effect was 
observed was 10-10 M. In the same study, OPP was also investigated for estrogen specific 
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transactivation activity using MVLN cells at the same concentration range. No 
transactivation activity could be detected for OPP. 
 

Ref.: Ghisari and Bonefeld-Jorgensen, 2009 
 
 
 
Prostaglandin synthase inhibition has been suggested by Kwock and Silva (2013) as another 
potential mode of action related to an increase in foetal resorptions and point to previous in 
vitro studies: it has been reported that OPP as well as its metabolite PHQ were inhibitors of 
microsomal prostaglandin synthase (from ovine seminal vesicles) with 50 % inhibition 
concentrations (IC50) of 13 μM and 17 μM, respectively, in the presence of 7 µM 
arachidonic acid. OPP at 10 µM also inhibited prostaglandin E2 production in cultured ovine 
seminal vesicle cells in this study (Ref. 48). Another in vitro study determined an IC50 value 
of 2.5 μM for OPP inhibition of the release of prostaglandin E2 using phorbol ester 
stimulated mouse peritoneal macrophages in testing in vitro (Habicht & Brune 1983). Kwock 
and Silva (2013) therefore suggest that OPP and PHQ may be acting in vivo as inhibitors of 
prostaglandin synthesis, and they note in this context “that some inhibitors of prostaglandin 
synthase (e.g., Nonsteroidal Anti-inflammatory Drugs [NSAID]) have been reported to 
increase resorptions in rats and rabbits and to induce cleft palate in mice”. 
 

Ref.: 48; Kwock and Silva, 2013; Habicht and Brune, 1983 
 
SCCS comment 
The conclusions drawn by Kwock and Silva based on two in vitro studies are just a 
hypothesis and it is unclear whether this MOA is operating in vivo (i.e. would intrauterine 
concentrations in vivo be sufficiently high, has transplacental transfer of OPP and PHQ been 
demonstrated?). 
 
SCCS conclusions on in vitro assays for endocrine effects 
In vitro data indicate an absent or very weak binding affinity of OPP to the oestrogen 
receptor, in line with limited stimulation of proliferation in oestrogen responsive cells. No 
information was available on androgenic and anti-androgenic effects of OPP in vitro. 
Agonistic or antagonistic effects on thyroid hormones were not observed with OPP. 
 
In July 2015 a report from the US EPA’s Endocrine Disruptor Screening Program (EDSP) has 
become available. Based on a series of in vitro and in vivo screening studies The US EPA 
has come to the conclusion that OPP demonstrates no convincing evidence of a potential 
interaction with the estrogen, androgen or thyroid pathways in vivo in mammals. 
Studies leading to these conclusions are summarised in this EPA report.  

Ref.: US EPA (2015) 
 
3.3.12.2 Mode of action studies of carcinogenic potential 
 
Mode of action studies with respect to the carcinogenic potential of OPP and SOPP are 
compiled in table 3 of the Annex. From the mode of action studies performed, the following 
conclusions (not exhaustive) with respect to urinary bladder tumour formation can be 
drawn: 
 

- SOPP is more potent than OPP; early effects on bladder epithelium (e.g. hyperplasia) 
are reversible in the case of OPP but apparently not in the case of SOPP. 

 
- Increase of sodium ions might play a role (as also known from other substances which 

have been investigated as sodium salts and in salt-free form) 
 

- Urinary crystals do not seem to play a role 
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- Importance of urinary pH: in alkaline milieu (obtained after SOPP alone or after OPP in 
combination with NaHCO3 ) tumour development is favoured, i.e. higher pH favours 
tumour development  

 
- Acidification of urine prevents tumour development 

 
- Cell proliferation can be considered as key event in tumour formation, leading to 

hyperplasia 
 
- OPP acts by a mechanism involving a cytotoxic action on the urothelium leading to the 

formation of a regenerative and reversible hyperplasia. Origin of cytotoxicity remains 
unclear but might be caused by (see next bullet point) 

 
- Reactive species including ROS (reactive oxygen species) as a result of autoxidation of 

PHQ play an important role in tumour formation 
 

- There is so far no explanation for the higher sensitivity of male rats when compared to 
females, however some sex differences in metabolism along with higher urinary pH 
demand for PHQ autoxidation have been discussed. 

 
- SOPP possesses tumour initiating and promoting activities, whereas OPP does not 

possess these properties 
 
Overall, the data demonstrate that by a combination of different requirements, cytotoxicity 
on the urinary bladder epithelium is produced, which is followed by regenerative hyperplasia 
finally leading to tumours. 
Among the different requirements considered necessary for bladder tumorigenesis are the 
following: 
- Increased sodium concentration and increased pH in urine (alkaline urine and high 
sodium content contribute to tumour development) 
- pH-dependent autoxidation of PHQ in urine 
- formation of reactive species by pH-dependent autoxidation of PHQ in urine 
- sufficient amounts of free PHQ in urine (e.g. sufficiently high dosages) 
Further contributing factors might be a reduced formation of potentially cytoprotective 
prostaglandins in the urothel. 
 
The overall weight of evidence for OPP points to the fact that a threshold for bladder 
carcinogenicity exists. For SOPP on the other hand, there is clear indication that the 
substance is more potent with respect to urinary bladder carcinoma (maybe due to 
formation of urine with higher pH and higher sodium content compared to OPP and that the 
MoA might differ from that of OPP.  
 
Amongst other factors, SOPP leads to higher sodium concentrations in urine and also to 
higher urinary pH. The carcinogenic potential of SOPP is higher when compared to OPP and 
in contrast to OPP; SOPP has been shown to possess initiating and promoting properties (in 
contrast to OPP). There is insufficient dose-response data available to draw a conclusion on 
the possibility of setting a threshold for SOPP-induced carcinogenicity. 
 
The threshold for OPP induced bladder tumours can be approached from different studies all 
yielding a quite consistent picture: In a 2-year bioassay in F344 rats (Ref. 303), a NOAEL of 
39 mg/kg bw/d was obtained based on urinary bladder hyperplasia and urinary bladder 
transitional cell carcinoma. In a study investigating cytotoxicity and regenerative 
hyperplasia in male F344 rats fed different levels of OPP (Ref. 263), no effects were 
observed at a dose level of 0.08 % OPP in diet (corresponding to approximately 40 mg/kg 
bw/d). In a 2-generation reproductive toxicity study performed in Sprague-Dawley rats, a 
NOAEL of 35 mg/kg bw/d was identified based on morphological changes in the urinary 
bladder (Ref. 36). 
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An even lower NOAEL of 25 mg/kg bw/d for OPP was obtained from a developmental 
toxicity study in rabbits based on statistically significant increases in resorptions (Ref. 319 
and Kwock and Silva, 2013). 
 
An NOAEL of 25 mg/kg bw/d would therefore also be protective for OPP-induced changes in 
the urinary tract/urinary bladder. 
 
 
3.3.13 Safety evaluation (including calculation of the MoS) 
 

CALCULATION OF THE MARGIN OF SAFETY 
 
 

 
Calculation only for OPP as only the database for OPP is sufficient to assume a 
threshold. 

 
 

1.  Leave-on products 
 
An aggregate value of 17.4 g/d (269 mg/kg bw/d) for the amount of cosmetics applied daily 
is taken for MoS calculation according to the SCCS's Notes of Guidance 8th revision. 
 
 
 
Absorption through the skin DAp (%) = 45 % 
Amount of cosmetic product applied daily A (g/d) = 17.4 g/d 
Concentration of ingredient in finished product C (%) = 0.2 % 
Typical body weight of human  = 60 kg 
Systemic exposure dose (SED) = 
  A (g/d) x 1000 mg/g x C (%)/100 x Dap (%)/100 /60 = 0.261 mg/kg 
bw/d 
No adverse observed effect level NOAEL = 25 mg/kg bw/d 
(oral developmental toxicity study, rabbit) 
No adjustment, 100 % oral absorption 
 
 
MOS  NOAEL/SED = 96 
 
 
2. Rinse-off products 
 
An aggregate value of 0.54 g/d (8.3 mg/kg bw/d) for the amount of cosmetics applied daily 
is taken for MoS calculation, according to the SCCS's Notes of Guidance 8th revision. 
 
 
 
Absorption through the skin DAp (%) = 45 % 
Amount of cosmetic product applied daily A (g/d) = 0.54 g/d 
Concentration of ingredient in finished product C (%) = 0.2 % 
Typical body weight of human  = 60 kg 
Systemic exposure dose (SED) = 
  A (g/d) x 1000 mg/g x C (%)/100 x Dap (%)/100 /60 = 0.0081 mg/kg 
bw/d 
No adverse observed effect level NOAEL = 25 mg/kg bw/d 
(oral developmental toxicity study, rabbit) 
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No adjustment, 100 % oral absorption 
 
 
MOS  NOAEL/SED = 3100 
 
 
The use in rinse-off products is the most important use of OPP. 
 
 
3.3.14 Discussion 
 
Physico-chemical properties 
OPP exists as solid flakes or crystalline powder at ambient conditions, SOPP exists in 
hydrated and non-hydrated forms and also as flakes or crystalline powders. Water 
solubilities of OPP and SOPP are quite high, for OPP a log Pow around 3 is given. Insufficient 
physico-chemical characterisation data and purity data are available for POPP. 
Purities of OPP and SOPP were not provided, however from publications and study reports 
available, mostly purities of 98 % or higher were reported for OPP and purities of 95 % or 
higher were reported for SOPP. Some SOPP studies used material consisting of ca. 72% 
SOPP, ca. 25.6 % water and ca. 1.05 % NaOH. No information on homogeneity and stability 
in general was provided. However, on ECHA’s dissemination website (echa.europa.eu), it is 
stated “As no decomposition of the test substance could be observed below 150 °C, OPP is 
considered to be stable at room temperature”. 
 
Function and uses 
OPP and its sodium and potassium salts are used as active ingredients in broad-spectrum 
fungicides surface biocides.  
Under EU biocidal regulation (EU) 528/2012), OPP has been evaluated for the following 
product types (PTs): PT 6.01: In can preservative for detergents and household cleaning 
products with the concentration of OPP in preserved products ranging between 0.1% to 
0.5% w/w; PT 6.02: Preservation of paper additives. In addition, the Biocidal Product 
Committee opinion has been published for PTs 1, 2 and 13 and further discussions are 
ongoing (see http://echa.europa.eu/web/guest/regulations/biocidal-products-
regulation/approval-of-active-substances/bpc-opinions-on-active-substance-approval ).  
OPP in 2 % [w/v] formulations is used for hygienic hand disinfection and hand 
decontamination in hospitals and medical practice by professional users. 
OPP is approved as a preservative in cosmetic formulations according to Commission 
regulation 1223/2009/EC, its amendments and adaptations. It is listed in Annex V with a 
maximum authorized concentration of 0.2 % without any limitations and requirements, 
conditions of use and warnings which must be printed on the label. 
OPP and its sodium salt are also used for inhibition of mould growth on citrus. 
 
 
Toxicological Evaluation 
 
Acute toxicity 
The acute oral toxicity of OPP and POPP is low and acute oral toxicity of SOPP is moderate. 
The acute dermal toxicity of OPP and POPP is low. The acute inhalation toxicity of OPP and 
SOPP is moderate. 
 
Skin and mucous membrane irritation 
OPP is considered strongly irritating to skin. SOPP and POPP are considered corrosive to 
skin. OPP is considered irritating to the eyes. SOPP and POPP are considered corrosive to 
the eyes. 
 
Skin Sensitisation 
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No guideline-compliant skin sensitisation assay is available for OPP, SOPP and POPP. OPP 
has been investigated in 2 Buehler assays and SOPP has been investigated in one Buehler 
assay. Despite some deviation from OECD TG 406, OPP and SOPP can be considered as 
non-sensitisers under the conditions of these tests. No tests have been performed with 
POPP. However, as SOPP and POPP are salts differing by the counter ion, which are not 
considered as contributing to sensitisation, comparable effects could be expected for the 
two compounds. 
 
Dermal absorption  
An in vitro dermal absorption study according to the SCCS Basic Criteria for percutaneous 
absorption is not available. In a properly conducted human in vivo study using radiolabelled 
OPP, 43.15 % of the applied dose were excreted via urine and faeces and can thus be 
considered as being absorbed. As further amounts of the substance might become 
bioavailable from deeper skin layers not removed by tape stripping and as skin penetration 
has been determined as the rate-limiting step in OPP absorption and excretion, a rounded 
value of 45 % dermal absorption will be taken for MoS calculation. 
The SCCS notes that formulations representative for the in use conditions of finished 
cosmetic products have not been investigated in the dermal absorption studies available. 
 
Repeated dose toxicity (short term) 
Subchronic toxicity studies performed with OPP and SOPP demonstrate that OPP affects 
kidneys (both sexes) and urinary bladder (males only) of rats. Kidney effects observed in 
males were increased organ weight, reduced renal function, induction of nephritis, papillary 
necrosis, pelvis and/or papilla hyperplasia, renal tubular proliferation and renal tubular 
dilatation. In females, kidney effects consisted of reduced urinary pH and nephritis. Effects 
in the urinary bladder of male rats comprised increased organ weight, increased epithelial 
cell proliferation, and induction of simple hyperplasia, papillary or nodular (P/N) hyperplasia, 
and papilloma (but not carcinoma). SOPP also affected the kidneys and urinary bladder, as 
well as the liver, in rats. The liver effect of SOPP included significantly decreased alanine 
aminotransferase (ALT) activity in the males and females. Kidney effects induced by SOPP 
in both sexes included increased organ weight and pyelonephritis. Ingestion of SOPP (but 
not OPP) favoured the excretion of alkaline urine in both sexes of rats. 
 
 
Mutagenicity 
Based on in vitro tests, OPP has to be considered as a substance with genotoxic potential. 
However, the positive results were predominantly found in tests measuring chromosome 
aberrations (and sister chromatid exchanges) at high concentrations. OPP is clearly 
genotoxic due to its metabolites, PHQ and PBQ. The metabolites clearly have a genotoxic 
potential. However as this is due cytotoxicity and the formation of ROS during metabolism 
and due to auto-oxidation of PHQ, it may be considered as an indirect genotoxic potential. 
Under in vivo conditions OPP induced an increase in the number of cells with chromosome 
aberrations as well but at high cytotoxic doses. Based on the present results, SCCS 
concludes that under normal physiological conditions OPP itself may be considered without 
genotoxic potential. If exposure increases up to highly cytotoxic levels, metabolism is 
increased and detoxification is decreased, resulting in much ROS damage and the induction 
of structural and numerical chromosome aberrations.  
The results obtained from the genotoxicity studies with the metabolites PHQ and PBQ, 
indicating a strong role for auto-oxidation and ROS formation, provide support for a mode of 
action involving genotoxic responses at dose levels of OPP that exceed the normal 
detoxification. 
 
Chronic toxicity and carcinogenicity 
The urinary bladder and kidneys of rats are the main target tissues after chronic 
administration of OPP and SOPP. OPP and SOPP resulted in urinary bladder tumours 
(papilloma and carcinoma, mainly transitional cell papilloma and carcinoma) in male F344 
rats. At higher doses, also the renal pelvis and the renal papilla are target tissues for OPP- 
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and SOPP toxicity. SOPP also induced kidney tumours in male F344 rats. Liver tumours 
observed in male B6C3F1 mice are attributed to the high spontaneous rate for liver tumours 
in this strain of mice. If repeat-dose studies performed with OPP and SOPP are considered 
together with mechanistic, genotoxic and toxicokinetic studies, SCCS considers SOPP and 
OPP different with respect to potency and tumour induction (SOPP is of higher potency and 
available data does not allow to define a reliable threshold for SOPP. For OPP on the other 
hand, the coincidence of a variety of factors is required in order to induce tumour formation 
in bladder and kidneys of rats allowing the assumption of a threshold MOA for tumour 
formation. Independent long-term repeat dose studies performed with OPP point to a 
threshold between 35 and 40 mg/kg bw/d. 
When applied dermally, OPP and SOPP did not induce tumours. 
 
Reproductive toxicity  
Two 2-generation studies have been performed with OPP in rats. There were no indications 
of an adverse effect on fertility of parental animals or on embryotoxicity or teratogenic 
effects in both studies. NOAELs for systemic effects of 35 and 100 mg/kg bw/d were derived 
from the two studies based on morphologic findings in kidneys and urinary bladder. 

Developmental toxicity of OPP has been investigated in rabbits, rats and mice and there is a 
report on developmental toxicity of SOPP in mice. No adverse effects of OPP on foetuses of 
rabbits were observed, however, there were increased incidences of resorptions 
independent from maternal toxicity, leading to a developmental NOAEL of 25 mg/kg bw/d. 

An increased incidence of resorption was also reported from developmental toxicity studies 
performed with OPP in rats. The lowest maternal NOAEL of OPP identified in rats was 100 
mg/kg bw, whereas the lowest NOAEL for development identified in rats was 300 mg/kg 
bw/d. In mice treated with comparably high doses of OPP, maternal and developmental 
effects were observed at all concentrations tested and an LOAEL of 1450 mg/kg bw/d was 
identified. In mice treated with SOPP, developmental effects (reduced foetal weight and 
increased incidence of cleft palate) could be observed at the lowest dose tested (100 mg/kg 
bw/d). As a summary, whereas OPP does not adversely affect fertility and reproductive 
organs, increased incidence of resorptions can be considered as a developmental effect of 
OPP and SOPP. The lowest developmental NOAEL identified was 25 mg/kg bw/d, which was 
taken for MOS calculation. 
 
Toxicokinetics  
Toxicokinetic data demonstrate that it is justified to assume 100 % oral absorption for MoS 
calculation, i.e. no correction for oral absorption. Further, toxicokinetic data demonstrate, 
that OPP and SOPP and their metabolites are mainly excreted in conjugated form (sulfates 
and glucuronides). Free metabolites occur in urine mainly at higher dosages. It is 
hypothesised that species generated by (aut)oxidation of free PHQ are responsible for toxic 
effects. 
 
Human data 
Information from case reports and patch tests indicate that contact dermatitis after 
OPP/SOPP exposure is rare. However, concentrations of 1.0 % OPP in petrolatum did cause 
irritation in some cases and 6 % OPP was able to induce depigmentation. No adverse effects 
were reported in humans participating in studies to determine dermal absorption. 
Despite widespread use only few reports on adverse effects from chronically exposed 
workers or users or people exposed accidentally are available. 
 
Special investigations 

a) Potential endocrine disruptor properties 
In vitro data indicate an absent or very weak binding affinity of OPP to the oestrogen 
receptor, in line with limited stimulation of proliferation in oestrogen responsive cells. No 
information is available on androgenic and anti-androgenic effects of OPP in vitro. 
Agonistic or antagonistic effects on thyroid hormones were not observed with OPP. 
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In July 2015 a report from the US EPA’s Endocrine Disruptor Screening Program (EDSP) has 
become available. Based on a series of in vitro and in vivo screening studies the US EPA has 
come to the conclusion that OPP demonstrates no convincing evidence of a potential 
interaction with the estrogen, androgen or thyroid pathways in vivo in mammals. Studies 
leading to these conclusions are summarised in this EPA report. 
 

b) Bladder carcinogenicity of OPP, SOPP and POPP 
 
The overall weight of evidence for OPP points to the fact that a threshold for bladder 
carcinogenicity exists. For SOPP on the other hand, there is clear indication that the 
substance is more potent with respect to urinary bladder carcinoma and that there are 
mechanistic differences between OPP and SOPP (e.g. SOPP leads to higher sodium 
concentrations in urine and also to higher urinary pH favouring PHQ autoxidation. The 
carcinogenic potential of SOPP is higher when compared to OPP and in contrast to OPP, 
SOPP has been shown to possess initiating and promoting properties). Due to the 
mechanistic differences between OPP and SOPP and the lack of substance specific data for 
POPP, the SOPP and POPP are excluded from safety evaluation of this opinion. 
 

4. CONCLUSION 

 
1. Does SCCS consider o-Phenylphenol, Sodium o-phenylphenate, Potassium o-

phenylphenate safe for use as preservatives with a maximum concentration of 0.2 % (as 
o-phenylphenol), taking into account the information provided? 

o-Phenylphenol as preservative with a maximum concentration of 0.2 % in leave-on 
cosmetic products is not safe.  Also, in view of further exposures including non-
cosmetic uses (see Anses, 2014), the maximum concentration of o-Phenylphenol in 
leave-on cosmetic products should be lowered. However, the proposed maximum use 
concentration of up to 0.15% by the applicant can be considered safe. 

The use of o-Phenylphenol as preservative with a maximum concentration of 0.2 % in 
rinse-off cosmetic products is considered safe. 

Based on the information provided, no conclusions of safe use can be drawn for Sodium 
o-phenylphenate and Potassium o-phenylphenate. 

2. Does the SCCS have any further scientific concerns with regard to the use of o-
Phenylphenol, in particular on its potential endocrine disruptor properties as raised in 
the ANSM report? 

In vitro data indicate an absent or very weak binding affinity of OPP to the oestrogen 
receptor, in line with limited stimulation of proliferation in oestrogen responsive cells. 
No information is available on androgenic and anti-androgenic effects of OPP in vitro. 
Agonistic or antagonistic effects on thyroid hormones were not observed with OPP. 
There might be a potential of injury to the vision system attributable to OPP. 
 
Aggregate exposure to OPP should be considered. 
 

5. MINORITY OPINION 

/ 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 52

 

6. REFERENCES 

 
1. Adams, R.M. Allergic Contact Dermatitis due to O-Phenylphenol. Contact 

Dermatitis 7 , 332, 1981 

2. Andersen, K.E., Hamann, K. The Sensitizing Potential of Metalworking Fluid 

Biocides (Phenolic and Thiazolic Compounds) in The Guinea-Pig Maximization Test 

in Relation to Patch-Test Reactivity In Eczema Patients. Food Chem. Toxicol. 22 , 

655-660, 1984 

3. Appel, K.E. The Carcinogenicity of the Biocide Ortho-Phenylphenol. Arch Toxicol 

74, 61-71, 2000 

4. Bajaj, K.L., Miller, I.R., Bhatia, I.S. Metabolism of 2-Hydroxybiphenyl & 4-

Hydroxybiphenyl in Albino Mice. Indian J. Exp. Biol. 14, 329-331, 1976 

5. Balakrishnan & Eastmond, Micronuclei and cell proliferation as early biological 

markers of ortho-phenylphenol-induced changes in the bladder of male F344 rats. 

Food Chemical Toxicology 44, 1340-1347, 2006 

6. Balakrishnan, S., Uppala, P.T., Rupa, D.S., Hasegawa, L., Eastmond, D.A. 

Detection of Micronuclei, Cell Proliferation and Hyperploidy in Bladder Epithelial 

Cells Of Rats Treated With O-Phenylphenol. Mutagenesis 17, 89-93, 2002 

7. Bartels, M.J. Mcnett, D.A. Quantitation of Orthophenylphenol Metabolites in Rat 

Urine Samples from A ³²P-Postlabeling Study. Dow Chemical, Report No. K-

001024-062, 1996 

8. Bartels, M.J., Brzak, K.A., Mcnett, D.A., Shabrang, S.N. Ortho-Phenylphenol (OPP): 

Limited Metabolism Study in Human. Dow Chemical, Report No. K-0011024-059, 

1997 

9. Bartels, M.J., Mcnett, D.A., Timchalk, C., Mendrala, A.L., Christenson, W.R., 

Sangha, G.K., Brzak, K.A., Shabrang, S.N. Comparative Metabolism of Ortho-

Phenylphenol in Mouse, Rat and Man. Xenobiotica 28, 579-594, 1998 

10. Berdasco, N.M. Orthophenylphenol: Dermal Sensitization Potential in the Hartley 

Albino Guinea Pig. Dow Chemical, Report No. K-001204-048, 1991 

11. Blair, R.M., Fang, H., Branham, W.S., Hass, B.S., Dial, S.L., Moland, C.L., Tong, 

W., Shi, L., Perkins, R., Sheehan, D.M. The Estrogen Receptor Relative Binding 

Activities of 188 Natural And Xenochemicals: Structural Diversity Of Ligands. 

Toxicol. Sci. 54, 138-153, 2000 

12. Bomhard EM et al. O-Phenylphenol and its Sodium and Potassium Salts: A 

toxicological Assessment. Critical Reviews in toxicology, 32(6):551-626(2002) 

13. Bomhard et al., o-Phenyolphenol and its sodium and potassium salts: a 

toxicological assessment. Critical Reviews in Toxicology 32, 551-626, 2002 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 53

14. Bomhard, E. O-Phenylphenol Kaliumsalz - Untersuchungen zur Akuten Oralen 

Toxizität an Männlichen und Weiblichen Wistar-Ratten. Bayer Ag, Report No. 

17260, 1988  

15. Bomhard, E. O-Phenylphenol Kaliumsalz - Untersuchungen zur Akuten Dermalen 

Toxizität An Männlichen und Weiblichen Wistar-Ratten. Bayer Ag, Report No. 

20817, 1991b 

16. Bomhard, E. Preventol O Extra (Schuppen) - Untersuchungen zur Akuten Dermalen 

Toxizität an Männlichen und Weiblichen Wistar-Ratten. Bayer Ag, Report No. 

19831, 1991a 

17. Boutwell, R.K., Bosch, D.K. The Tumor-Promoting Action of Phenol and Related 

Compounds for Mouse Skin. Cancer Res. 19, 413-424, 1959 

18. Brasch, J., Henseler, T., Frosch, P. Patch Test Reactions to a Preliminary 

Preservative Series. Dermatosen, 41, 71-76, 1993  

19. Brendler, S.Y. Preventol O-Extra: Mutagenicity Study for the Detection of Induced 

Forward Mutations in the Cho-HGPRT Assay In Vitro. Bayer Ag, Report No. 21278, 

1992 

20. Brendler-Schwaab, S.Y. Preventol O-Extra: Comet Assay in Vivo in Mouse Liver 

and Kidney. Bayer Ag, Report No. 30130, 2000 

21. Brusick: Analysis of genotoxicity and the carcinogenic mode of action for ortho-

phenylphenol. Environmental Molecular Mutagenesis 45, 460-481, 2005 

22. Burke, M.D., Bridges, J.W. Biphenyl Hydroxylations and Spectrally Apparent 

Interactions with Liver Microsomes from Hamsters Pre-Treated With 

Phenobarbitone And 3-Methylcholanthrene. Xenobiotica 5, 357-376, 1975 

23. Carreon, R.E., New, M.A. Dowicide 1: Acute Percutaneous Absorption Potential. 

Dow Chemical, Report No. K-1024-(37), 1981 

24. Christenson, W.R., Wahle, B.S., Bartels, M.J., Cohen, S.M. Technical Grade Ortho-

Phenylphenol: A 32-P-Postlabeling Study to Examine the Potential for the 

Formation of DNA Adducts in the Urinary Bladder of the Male Rat. Bayer Corp., 

Report No. 94-972-Av, 1996b 

25. Christenson, W.R., Wahle, B.S., Cohen, S.M. Technical Grade Ortho-Phenylphenol: 

A Special Subchronic Dietary Study to Examine the Mechanism of Urinary Bladder 

Carcinogenesis in the Male Rat. Bayer Corp., Report No. 92-972-Ms, 1996a 

26. Cline, J.C., Mcmahon, R.E. Detection of Chemical Mutagens. Use of Concentration 

Gradient Plates in a High Capacity Screen. Res. Comm. Chem. Pathol. Pharmacol. 

16, 523-533, 1977  

27. Cnubben, N. Comparative in vitro - in vivo Percutaneos Penetration of Fungicide 

Ortho-Phenylphenol Regulatory Toxicology and Pharmacology, 35, 198-208, 2002 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 54

28. Cohen, S.M. Role of Urinary Physiology and Chemistry in Bladder Carcinogenesis. 

Food Chem. Toxicol. 33, 715-730, 1995 

29. Cohen, S.M. Urinary Bladder Carcinogenesis. Toxicol. Pathol. 26, 121-127, 1998 

30. Cohen, S.M., Cano, M., Anderson, T., Garland, E.M. Extensive Handling of Rats 

Leads to Mild Urinary Bladder Hyperplasia. Toxicol. Pathol. 24, 251-257, 1996 

31. Cohen, S.M., Cano, M., Earl, R.A., Carson, S.D., Garland, E.M. A Proposed Role for 

Silicates and Protein in the Proliferative Effects of Saccharin on the Male Rat 

Urothelium. Carcinogenesis 12, 1551-1555, 1991 

32. Cosse, P.F., Stebbins, K.E., Stott, W.T., Johnson, K.A., Atkin, L. Ortho-

Phenylphenol: Palatability/ Probe, Four-Week and one-year Oral Toxicity Studies in 

Beagle Dogs. Dow Chemical, Report No. K-001024-039, 1990 

33. Eastmond, D.A. Induction of Micronuclei and Aneuploidy By The Quinone-Forming 

Agents Benzene And Ophenylphenol. Toxicol. Letters 67, 105-118, 1993 

34. Eastmond, D.A. Personal Communication March 2002  

35. EFSA: Peer review of the pesticide risk assessment of the active substance 2-

phenylphenol. EFSA Scientific Report 217, 1-67, 2008 

36. Eigenberg, D.A. Two-Generation Dietary Reproduction Study in Rats Using 

Orthophenylphenol. Mobay Corp., Report No. 85-671-02; 1990 

37. Eigenberg, D.A., Lake, S.A. A Two-Generation Dietary Reproduction Study in 

Sprague-Dawley Rats Using Technical Grade Orthophenylphenol. Bayer Corp., File 

No. 7788; 1995 

38. Eigenberg, D.A., Lake, S.G., Sangha, G.K., Thyssen, J.H. Evaluation Of The 

Reproductive Toxicity Of O-Phenylphenol (OPP) in a Two-Generation Rat 

Reproductive Toxicity Study. Fundam. Appl. Toxicol. 36, 356, 1997 (Abstract) 

39. EPA – Environmental Protection Agency Notice: Endocrine Disruptor Screening 

Program [Oppts-42206; Frl-6021-3]. Federal Register: August 11, 1998 [63, No. 

154, 42852-42855] 

40. EPA – Environmental Protection Agency Special Report on Environmental Endocrine 

Disruption: An Effects Assessment and Analysis. Washington D.C., 1997 

41. Ernst, W. Umwandlung und Ausscheidung von 2-Hydroxydiphenyl Bei der Ratte. 

Arzneim. Forsch. 15, 632-636, 1965 

42. EU – European Commission DG ENV. Towards the Establishment of a Priority List 

of Substances for Further Evaluation of Their Role in Endocrine Disruption. June 

21, 2000 

43. EU – MRC Institute for Environment and Health European. Workshop on the Impact 

of Endocrine Disrupters on Human Health and Wildlife. Reports of Proceedings 

Weybrigde, U.K.; EUR 17549, 1996 

44. FAO/WHO - Plant Production and Protection Paper, No. 102, 49, 1990 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 55

45. FAO/WHO - Plant Production And Protection Paper, No. 153, 169, 1999  

46. FAO/WHO - Plant Production and Protection Paper, No. 68, 37, 1985 

47. Freyberger, A. O-Phenylphenol - Interactions Of O-Phenylphenol (OPP) and its 

Metabolites with Microsomal Prostaglandin-H-Synthase: Possible Implications for 

OPP-Induced Tumor Formation in The Rat Urinary Bladder. Bayer Ag, Report No. 

22788, 1994 

48. Freyberger, A., Degen, S.A. Inhibition of Prostaglandin-H-Synthase by O-

Phenylphenol and its Metabolites Arch. Toxicol. 72, 637-644, 1998 

49. Fudan University; Department of Toxicology, School of Public Health, Study Report 

August 1, 2006 

50. Fujii, T., Hiraga, K. Carcinogenicity Testing of Sodium Orthophenylphenate in F344 

Rats. J. Saitana Med. School 12, 277-287, 1985 

51. Fujii, T., Mikuriya, H., Hayashida, S., Hiraga, K. Enhancing Effects of Thiabendazole 

on Urinary Bladder Carcinogenesis in Rats Fed Diet Containing Low-Dose of 

Sodium O-Phenylphenate for 13 Week. Ann. Rep. Tokyo. Metr. Res. Lab. P.H. 37, 

411-414, 1986b 

52. Fujii, T., Mikuriya, H., Kamiya, N. , Hiraga, K. Enhancing Effect of Thiabendazole 

on Urinary Bladder Carcinogenesis Induced by Sodium Ophenylphenate in F344 

Rats. Food Chem. Toxic. 24, 207-211, 1986a 

53. Fujii, T., Mikuriya, H., Sasaki, M. Chronic Oral Toxicity and Carcinogenicity Study of 

Thiobendazole in Rats. Food Chem. Toxicol. 29, 771-775, 1991 

54. Fujii, T., Mikuriya, H., Yano, N., Yuzawa, K:, Nagasawa, A., Fukumori, N., Tada, Y., 

Sasaki, M. Subacute Toxicity Test of Ceramics by Gavage to Rats and Influence of 

Ceramics on Urinary Bladder Carcinogenesis Induced by O-Phenylphenol. Ann. 

Rep. Tokyo Metr. Res. Lab. P.H. 41, 233-244, 1990 

55. Fujii, T., Mikuriya, H., Yoneyama, M., Yano, N., Yuzawa, K., Nagasawa, A., Sasaki, 

M. Dietary Toxicity Test of O-Phenylphenol and Sodium Hydrogencarbonate by 

Simultaneous Administration to Mice for 52 Weeks. Ann. Rep. Tokyo. Metr. Res. 

Lab. P.H. 40, 298-306, 1989a 

56. Fujii, T., Mikuriya, H., Yoneyama, M., Yano, N., Yuzawa, K., Nagasawa, A., Sasaki, 

M. Dietary Toxicity of O-Phenylphenol, Thiabendazole, and Sodium 

Hydrogencarbonate by Simultaneous Administration to Mice for 52 Weeks. Ann. 

Rep. Tokyo. Metr. Res. Lab. P.H. 40, 307-315, 1989b 

57. Fujii, T., Nakamura, K., Hiraga, K. Effects of pH on the Carcinogenicity of O-

Phenylphenol and Sodium O-Phenylphenate in the Rat Urinary Bladder. Food 

Chem. Toxic. 25, 359-362, 1987 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 56

58. Fujita, H., Kojima, A., Sasaki, M., Hiraga, K. Assay of Host-Mediated Mutagenicity 

by S. Typhimurium and E. Coli in Rats Fed Sodium O-Phenylphenate (OPP-Na). 

Ann. Rep. Tokyo Metr. Res. Lab. P.H. 35, 431-435, 1984 

59. Fujita, H., Kojima, A., Sasaki, M., Hiraga, K. Mutagenicity Test of Antioxidants and 

Fungicides with Salmonella Typhimurium Ta97a And Ta102. Ann. Rep. Tokyo Metr. 

Res. Lab. P.H. 36, 413-417, 1985 

60. Fukumori, N., Sasaki, M. Comparison of Ultrastructural Changes between O-

Phenylphenol (Opp) – Kidney Damage and Sucrose-Nephrosis in the Rat Proximal 

Tubules. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 37, 399-406, 1986 

61. Fukumori, N., Sasaki, M. Ultrastructural Alterations of the Proximal Tubules 

Induced by O-Phenylphenol (OPP) in the Rat Kidney. Ann. Rep. Tokyo Metr. Res. 

Lab. P.H. 36, 400-408, 1985 

62. Fukumori, N., Sasaki, M., Hiraga, K. Effects of Sodium O-Phenylphenate (OPP-Na) 

on Ultra-Structure of Bladder Epithelium in Rats. Ann. Rep. Tokyo Metr. Res. Lab. 

P.H. 35, 416-424, 1984 

63. Fukumori, N., Sasaki, M., Hiraga, K. Ultrastructural Alterations of Hepatocytes in 

Male Rats Fed With Sodium O-Phenylphenate (Oppna). Ann. Rep. Tokyo Metr. Res. 

Lab. P.H. 34, 329-336, 1983 

64. Fukushima, S., Hasegawa, R., Kurata, Y., Okuda, M., Hatano, A., Ito, N. 

Histopathological and Ultrastructural Analysis of Urinary Bladder Lesions in Animals 

Induced by Sodium O-Phenylphenate. Proc. Jap. Cancer Ass., 41 Ann. Mtg., 314, 

1982 (Abstract) 

65. Fukushima, S., Inoue, T., Uwagawa, S., Shibata, M.A., Ito, N. Co-Carcinogenic 

Effects of NaHCO3 on O-Phenylphenol-Induced Rat Bladder Carcinogenesis. 

Carcinogenesis 10, 1635-1640, 1989 

66. Fukushima, S., Kurata, Y., Ogiso, T., Okuda, M., Miyata, Y., Ito, N. Pathological 

Analysis of the Carcinogenicity of Sodium O-Phenylphenate and O-Phenylphenol. 

Oncology 42, 304-311, 1985 

67. Fukushima, S., Kurata, Y., Shibata, M.A., Ikawa, E., Ito, N. Promoting Effect of 

Sodium O-Phenylphenate and O-Phenyl-Phenol on Two-Stage Urinary Bladder 

Carcinogenesis In Rats. Jpn. J. Cancer Res.(Gann) 74, 625-632, 1983 

68. Fukushima, S., Shibata, M.A., Kurata, Y., Tamano, S., Masui, T. Changes in the 

Urine and Scanning Electron Microscopically Observed Appearance of the Rat 

Bladder Following Treatment With Tumor Promotors. Jpn. J. Cancer Res.(Gann) 77, 

1074-1082, 1986 

69. Funahashi, M., Arai, M., Takahashi, H., Hibino, T., Morphological Characteristics of 

Rabbit Urinary Bladder Tumors Induced by BBN and OPP-Na. Fujita Gakuen Hoken 

Eisei Daigaku, Toyoaki 11, 187-189, 1987 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 57

70. Gaches, C. G. Woodworm and The Bladder. Proc. R. Soc. Med. 68, 525-527, 1975 

71. Gbodi, T.A., Oehme, F.W. The Fate Of Phenol, O-Phenylphenol and Disophenol in 

Rats. Toxicol. Appl. Pharmacol. 45, 223, 1978 (Abstract) 

72. Geier, J., Kleinhans, D., Peters, K.-P. Kontaktallergien durch Industriell 

Verwendete Biozide. Dermatosen / Occup. Environ. 44, 154-159, 1996 

73. Geter et al. 2009a: Profiling Ortho-Phenylphenol-Induced Molecular, Cellular, and 

Biochemical Changes in B6C3F1 Male Mice. Toxicology & Environmental Research 

and Consulting (TERC) Study ID: 080538; The Dow Chemical Company. 9 October 

2009 

74. Geter et al. 2009b: Ortho-Phenylphenol (OPP): An assessment of the relevance of 

hepatocellular tumors in mice to humans. Evaluation dated 29 October 2009 

75. Gilbert, K.S. Dowicidetm1 Antimicrobial; Dermal Sensitization Potential In The 

Hartley Albino Guinea Pig. Dow Chemical, Report No. K-001024-057e, 1994b  

76. Gilbert, K.S. Dowicidetm1 Antimicrobial; Primary Dermal Irritation Study in New 

Zealand White Rabbits. Dow Chemical, Report No. K-001024-057b, 1994a  

77. Gilbert, K.S., Crissman, J.W. Dowicidetm1 Antimicrobial; Acute Oral Toxicity Study 

in Fischer 344 Rats. Dow Chemical, Report No. K-001024-057a, 1994 

78. Gilbert, K.S., Stebbins, K.E. Dowicide A Antimicrobial: Acute Oral Toxicity Study In 

Fischer 344 Rats. Dow Chemical, Report No. K-001025-014a, 1994 

79. Gilbert; K.S. Dowicide A Antimicrobial: Dermal Sensitization Potential in Hartley 

Albino Guinea Pigs. Dow Chemical, Report No. K-0011025-014e, 1994c 

80. Goh, C.L., Yuen, R. A Study of Occupational Skin Disease in the Metal Industry 

(1986-1990). Ann. Acad. Med. Singapore 23, 639-644, 1994 

81. Grattan, C.E.H., English, J.S.C., Foulds, I.S., Rycroft, R.J.G. Cutting Fluid 

Dermatitis. Contact Dermatitis, 20, 372-376, 1989 

82. Grether, T., Brunn, H., Laib, R.J. 32P-Postlabelling Method as a Sensitive Indicator 

for Analysis of Genotoxicity of Biphenyl Derivatives. Arch. Toxicol. 63, 423-424, 

1989a 

83. Grether, T., Rogiers, V., Laib, R.J. Analysis of Genotoxicity of Hydroxylated and 

Chlorinated Biphenyl Derivatives in vitro and in vivo. Naunyn-Schmiedeberg's 

Arch. Pharmacol. Suppl. To Vol. 339, R 23, 1989b (Abstract)  

84. Groot, A.P. De, Feron, V.J., Immel, H., Rats R. Induction of Hyperplasia in the 

Bladder Epithelium of Rats by a Dietary Excess of Acid or Base: Implications for 

Toxicity/Carcinogenicity Testing. Food Chem. Toxic. 26, 425-434, 1988 

85. Gucklhorn, I.R. Antimicrobials in Cosmetics. Manufacturing Chemist Aerosol News 

40, 23-30, 1969 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 58

86. Hagedorn-Leweke, U., Lippold, B.C. Absorption of Sunscreens and Other 

Compounds through Human Skin in vivo: Derivation of a Method to Predict 

Maximum Fluxes. Pharm. Res. 12, 1354-1360, 1995 

87. Hagiwara, A., Shibata, M., Hirose, M., Fukushima, S., Ito, N. Long-Term Toxicity 

and Carcinogenicity Study of Sodium O-Phenylphenate in B6C3F1 Mice. Food 

Chem. Toxic. 22, 809-814, 1984 

88. Halpaap-Wood, K., Horning, E.C., Horning, M.G. The Effect of 3-

Methylcholanthrene, Aroclor 1254, and Phenobarbital Induction on the Metabolism 

of Biphenyl by Rat and Mouse 9000g Supernatant Liver Fractions. Drug Metab. 

Disp. 9, 103-107, 1981 

89. Hanada, S. Studies on Food Additives Diphenyl and O-Phenylphenol From 

Standpoint of Public Health. Toxicological Studies of Diphenyl and O-Phenylphenol. 

J. Nagoya City Univ. Med. Ass. 28, 983-995,1977 

90. Harbell, J.W. O-Phenylphenol - Mouse Lymphoma Assay (L5178y Tk +/-). 

Microbiological Associates Inc., (Lab. Study Number Ml-Nci #246);1989a 

91. Harbell, J.W. O-Phenylphenol, Sodium Salt Tetrahydrate - Mouse Lymphoma Assay 

(L5178y Tk +/-). Microbiological Associates Inc., (Lab. Study Number Ml-Nci 

#247); 1989b 

92. Harke, H.-P., Klein, H., Zur Frage der Resorption von 2-Phenylphenol aus 

Waschenden Haende-Desinfektionsmitteln. Zbl. Bakt. Hyg., I. Abt. Orig. B 174, 

274-278, 1981 

93. Hasegawa, R., Cohen, S.M. The Effect of Different Salts of Saccharin on the Rat 

Urinary Bladder. Cancer Lett. 30, 261-268, 1986 

94. Hasegawa, R., Fukuoka, M., Takahashi, T., Yamamoto, A., Yamaguchi, S., Shibata, 

M.A., Tanaka, A., Fukushima, S. Sex Differences in O-Phenylphenol and Sodium O-

Phenylphenate Rat Urinary Bladder Carcinogenesis: Urinary Metabolites and 

Electrolytes Under Conditions of Aciduria and Alkalinuria. Jpn. J. Cancer Res. 82, 

657-664, 1991 

95. Hasegawa, R., Furukawa, F., Toyoda, K., Sato, H., Shimoji, N., Takahashi, M., 

Hayashi, Y. In situ Freezing of the Urinary Bladder: A Trigger Of Rapid 

Development Of Sodium-O-Phenylphenate- Induced Urinary Bladder Tumors In 

The Rat. Carcinogenesis 10 , 571-575, 1989a 

96. Hasegawa, R., Furukawa, F., Toyoda, K., Sato, H., Takahashi, M., Hayashi, Y. 

Urothelial Damage and Tumor Initiation by Urinary Metabolites of Sodium-O-

Phenylphenate in the Urinary Bladder of Female Rats. Jpn. J. Cancer Res. 81, 483-

488, 1990a 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 59

97. Hasegawa, R., Kaji, N., Furukawa, F., Fukuoka, M., Kuzunishi, K., Takahashi, M., 

Hayashi, Y. Investigation of Bladder Cancer Initiation Effects of OPP-Na Metabolites 

in Rat Urine. Proc. J. Cancer Assoc., 91, 1988, 235 (Abstract) 

98. Hasegawa, R., Nakaji, Y., Kurokawa, Y., Tobe, M. Acute Toxicity Tests On 113 

Environmental Chemicals. Sci. Rep. Inst. Tohuku Univ. 36, 1-4, 1989b 

99. Hasegawa, R., Takahashi, S., Asamoto, M., Shirai, T., Fukushima, S. Species 

Differences In Sodium O-Phenylphenate Induction of Urinary Bladder Lesions. 

Cancer Lett. 50, 87-91, 1990b 

100. Haworth, S., Lawlor, T., Mortelmans, K., Speck, W., Zeiger, E. Salmonella 

Mutagenicity Test Results for 250 Chemicals. Environ. Mut. Suppl.1, 3, 1983 

101. Henschke, P., Almstadt, E., Lüttgert, S., Appel, K.E. Metabolites of the Biocide O-

Phenylphenol Generate Oxidative DNA Lesions in V79 Cells. Arch. Toxicol. 73, 607-

610, 2000 

102. Hiraga, K, Fujii, T. Induction of Tumours of the Urinary Bladder in F344 Rats by 

Dietary Administration of O-Phenylphenol. Food Chem. Toxicol. 22, 865-870, 1984 

103. Hiraga, K., Fujii, T. Induction of Tumours of the Urinary System in F344 Rats by 

Dietary Administration of Sodium O-Phenylphenate. Food Cosmet. Toxicol. 19, 

303-310, 1981 

104. Hirayama, T., Nohara, M., Shindo, H., Fukui, S. Mutagenicity Assays of 

Photochemical Reaction Products Of Biphenyl (BP) and O-Phenylphenol (OPP) With 

Nox. Chemosphere 10, 223-228, 1981 

105. Hodge et al., Toxicological studies of orthophenylphenol (Dowcide 1). Journal of 

Pharmacology and experim. Therapeut. 104, 202-210, 1952 

106. Hodge, H.C., Maynard, E.A., Blanchet, H.J., Spencer, H.C., Rowe, V.K. 

Toxicological Studies of Orthophenylphenol (Dowicide 1). J. Pharmacol. Exp. Ther. 

104, 202-210, 1952 

107. Honma, Y., Kakizoe, T., Komatsu, H., Niijima, T., Sugimura, T. Increased 

Agglutinability of Bladder Epithelial Cells by Concanavalin A in Rats Fed Several 

Biphenyl Derivatives. J. Cancer Res. Clin. Oncol. 106, 176-178, 1983 

108. Horvath, E., Levay, G., Pongracz, K., Bodell, W.J. Peroxidative Activation of 

Ortho-Phenylhydroquinone Leads to the Formation of DNA Adducts in Hl-60 Cells. 

Carcinogenesis 13, 1937-1939, 1992  

109. IARC: Ortho-Phenylphenol and its Sodium Salt. Monographs on the Evaluation of 

Carcinogenic Risks of Chemicals to Humans, Miscellaneous Pesticides 30, 329-344, 

1983 

110. IARC: Ortho-Phenylphenol and its Sodium Salt. Monographs on the Evaluation of 

Carcinogenic Risks To Humans 73, 451-480, 1999 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 60

111. IARC: Sex Hormones. Monographs on the evaluation of Carcinogenic Risks of 

Chemicals to Humans. 21, 1979  

112. Iguchi, S., Takahashi H., Fugii, T., Fukumori, N., Mikuriya, H., Tada, Y., Yuzawa, 

K., Hiraga, K. Subchronic Toxicity of O-Phenylphenol (Opp) by Food Administration 

to Rats. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 35, 407-415, 1984 

113. Iguchi, S., Tayama, K., Hiraga, K. Subacute Toxicity of Sodium O-Phenylphenate 

by Food Administration to Rats. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 30, 67-79, 

1979 

114. Innes, J.R.M., Ulland, B.M., Valerio, M.G., Petrucelli, L., Fishbein, L., Hart, E.R., 

Palotta, A.J., Bates, R.R., Falk, H.L., Gart, J.J., Klein, M., Mitchell, I., Peters, J. 

Bioassay of Pesticides and Industrial Chemicals for Tumorigenicity in Mice: A 

Preliminary Note. J. Natl. Cancer Inst. 42, 1101-1114, 1969 

115. Inoue, S., Yamamoto, K., Kawanishi, S. DNA Damage Induced by Metabolites of 

O-Phenylphenol in the Presence of Copper(II) ons. Chem. Res. Toxicol. 3, 144-

149, 1990 

116. Inoue, T. Pathological Studies on Urinary Bladder Carcinogenesis of O-

Phenylphenol and its Sodium Salt in Male Rats. J. Nagoya City Univ. Med. Assoc. 

44, 463-478, 1993 

117. Inoue, T., Shibata, M., Uwa, K., Asamoto, S., Osaki, T., Fukushima, A. 

Synergistic Effect Of NaHCO3 on Rat Bladder Carcinogenesis by OPP. Proc. J. 

Cancer Assoc., 91, 1988 (Abstract) 

118. Inui, N., Nishi, Y., Iwata, K. Dose-Response Relationships for Mutations Induced 

in Embryo Cells after Treatment of Pregnant Hamsters. In: Problems of Threshold 

in Chemical Mutagenesis. Eds.: Tazima, Y. Et Al., 35-39, 1984 

119. Ishidate, M. (Ed.) Chromosomal Aberration Test in Vitro. L.I.C., Inc., Tokyo, 

1987 

120. Ishidate, M., Harnois, M.C., Sofuni, T. A Comparative Analysis of Data on the 

Clastogenicity of 951 Chemical Substances Tested in Mammalian Cell Cultures. 

Mutat. Res. 195, 151-213, 1988 

121. Ishidate, M., Sofuni, T., Yoshikawa, K., Hayashi, M., Nohmi, T., Sawada, M., 

Matsuoka, A. Primary Mutagenicity Screening Of Food Additives Currently Used In 

Japan. Food Chem. Toxic. 22, 623-636, 1984 

122. Ishidate, M., Yoshikawa, K., Sofuni, T., Mutagenicity Tests on OPP, OPP-Sodium 

Salt, and Their Possible Metabolites. Unpublished Report From the Division of 

Mutagenesis, Biological Safety Research Center, National Institute of Hygienic 

Sciences, Tokyo, Japan, 1983 Submitted To Who By Dow Chemical Co., Midland, 

Mt., USA Cited according to : FAO/WHO - Evaluations 1985, - Toxicology 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 61

123. Ito, K., Nishitani, K., Hara, I. A Study of Cases of Leucomelanodermatosis due to 

Phenyl-Phenol Compounds. Bull. Pharm. Res. Institute 76, 5-13, 1968 

124. Ito, N., Fukushima, S., Shirai, T., Hagiwara, A., Imaida, K. Drugs, Food Additives 

and Natural Products as Promoters in Rat Urinary Bladder Carcinogenesis. Iarc Sci. 

Publ. 56, 399-407, 1984 

125. Ito, N., Hasegawa, R., Imaida, K., Takahashi, S., Shirai, T. Medium-Term Rat 

Liver Bioassay for Rapid Detection of Carcinogens and Modifiers of 

Hepatocarcinogenesis. Drug Metab. Rev. 26, 431-442, 1994 

126. Itoh, S., Ueda, H., Naasaka, T., Sumitomo, H. Evaluating Variation Of Estrogenic 

Effect by Drinking Water Chlorination With The Mvln Assay. Water Sci. Technol. 42, 

61-69, 2000 

127. JECFA (Joint FAO/WHO Expert Committee on Food Additives) fifty-fifth meeting, 

Geneva, 6-15 June 2000 

128. JMPR, Pesticide Residues In Food – 1985 Report On The Joint Meeting of the FAO 

Panel of Experts on Pesticide Residues in Food and the Environment and a WHO 

Expert Group on Pesticide Residues. Geneva, 37, (1985) 

129. John, J.A., Murray, F.J., Rao, K.S., Schwetz, B.A. Teratological Evaluation of 

Orthophenylphenol in Rats. Fundam. Appl. Toxicol. 1, 282-285, 1981 

130. Kabashima, J., Ichikawa, H., Nakao, T. Effect of Sodium O-Phenylphenol (OPP-

Na) on Acid Phosphatase in Rat Urine. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 34, 

309-311, 1983 

131. Kabashima, J., Nakao, T. Effect of Sodium O-Phenylphenate (OPP-Na) on Acid 

Phosphatase in Rat Urine. Ann. Rep. Tokyo Metr. Res. Lab. P. H. 32, 61-64, 1981 

132. Kahn, G. Depigmentation Caused by Phenolic Detergent Germicides. Arch. 

Dermatol. 102, 177-187, 1970 

133. Kaneda, M., Teramoto, S., Shingu, A., Shirasu, Y. Teratogenicity and Dominant-

Lethal Studies With O-Phenylphenol. J. Pesticide Sci. 3, 365-370, 1978 

134. Kato, M. Reverse Mutation Assay of Preventol of Using Salmonella Typhimurium 

and Escherichia Coli. Research Lab., Jbc. Inc., Test No. 1097, 1989 

135. Kawachi, T., Yahagi, T., Kada, T., Tazima, Y., Ishidate, M., Sasaki, M., 

Sugiyama, T. Cooperative Programme on Short-Term Assays For Carcinogenicity 

In Japan. Iarc Scientific Publ. 27, 323-330, 1980 

136. Keller, B.J., Marsman, D.S., Popp, J.A., Thursman, R.G. Several Nongenotoxic 

Carcinogens Uncouple Mitochondrial Oxidative Phosphorilation. Biochim. Biophys. 

Acta 1102, 237-244, 1992 

137. Kimmerle & Lorke; Study Report dated March 31, 1969 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 62

138. Kobayashi, H., Kabashima, J., Nakao, T. Effect of Sodium O-Phenylphenate 

(Opp-Na) On Alkaline Phosphatase in Rat Urine. Ann. Rep.Tokyo Metr. Res. Lab. P. 

H. 33, 467-469, 1982 

139. Kojima, A., Fujita, H., Hiraga, K. Mutagenicity of O-Phenylphenol (OPP) in the 

Microbial System. Ann. Rep. Tokyo Metr. Res. Lab. P. H. 34, 319-324, 1983 

140. Kojima, A., Hiraga, K. Mutagenicity of Citrus Fungicides In Microbial System. 

Ann. Rep. Tokyo Metr.Res. Lab. P.H. 29, 83-85, 1978 

141. Kojima, K., Kanazawa, H.J.L., Ono, H. Long-Term Effects of Parathion, O-

Phenylphenol and Penicillin-G Potassium on Immunological Properties and 

Intestinal Flora in BALB/C Mice The International Congress Of Toxicology Vii, July 

2-6, 12, 1995 (Abstract) 

142. Kolachana, P., Subrahmanyam, V.V., Eastmond, D.A., Smith, M.T. Metabolism of 

Phenylhydroquinone by Prostaglandin (H) Synthase: Possible Implications in 

Ophenylphenol Carcinogenesis. Carcinogenesis 12, 145-149, 1991 

143. Kwok, E.S.C., Buchholz, B.A., Vogel, J.S., Turteltaub, K.W., Eastmond, D.A. 

Dose-Dependent Binding of Ortho-Phenylphenol to Protein but not DNA in the 

Urinary Bladder of Male F344 Rats. Toxicol. Appl. Pharmacol. 159, 18-24, 1999 

144. Kwok, E.S.C., Eastmond, D.A. Effects of pH on Nonenzymatic Oxidation of 

Phenyl-Hydroquinone: Potential Role in Urinary Bladder Carcinogenesis Induced by   

O-Phenylphenol in Fischer 344 Rats. Chem. Res. Toxicol. 10, 742-749, 1997 

145. La Via, M.F., La Via, D.S., Phenol Derivatives are Immunodepressive in Mice. 

Drug Chem. Toxicol. 2, 167-177, 1979a 

146. La Via, M.F., Loose, L.D., La Via, D.S, Silberman, M.S. The Immunodepressive 

Effect of Phenol Derivatives. Adv. Exp. Med. Biol. 121, 523-538, 1979b 

147. Lambert, A.C. Mechanisms of Genotoxicity Induced by the Ortho-Phenylphenol 

Metabolites Phenylhydroquinone and Phenyl-Benzoquinone. Master Thesis, Univ. Of 

California Riverside; 1992 

148. Lambert, A.C., Eastmond, D.A. Genotoxic Effects of the O-Phenylphenol 

Metabolites Phenylhydroquinone and Phenylbenzoquinone In V79 Cells. Mutat. Res. 

322, 243-256, 1994 

149. Landry, T.D., Stebbins, K.E., Battjes, J.E. Ortho-Phenylphenol: Acute Aerosol 

Inhalation Toxicity Study in Fischer 344 Rats. Dow Chemical, Report No. K-

001024-049, 1992 

150. Loeser, E. Preventol O Extra: Untersuchungen zur Akuten Oralen Toxizität an 

Männlichen Wistar-Ratten. Bayer Ag, Report 1981 

151. Luster, M.I., Dean, J.H., Boorman, G.A., Archer, D.L., Lauer, L., Lawson, L.D., 

Moore, J.A., Wilson, R.E. The Effects of Orthophenylphenol, Tris(2,3-

Dichloropropyl)-Phosphate, and Cyclophosphamide on the Immune System and 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 63

Host Susceptibility of Mice Following Subchronic Exposure. Toxicol. Appl. 

Pharmacol. 58, 252-261, 1981 

152. Luster, M.I., Portier, C., Pait, D.G., Rosenthal, G.J., Germolec, D.R., Corsini, E., 

Blaylock, B.L., Pollock, P., Kouchi, Y., Craig, W., White, K.L., Munson, A., 

Comment, C.E. Risk Assessment in Immunotoxicology. Relationship Between 

Immune And Host Resistance Tests. Fund. Appl. Toxicol. 21, 71-82, 1993 

153. Luster, M.I., Portier, C., Pait, D.G., White, K.L., Gennings C., Munson, A.E., 

Rosenthal, G.J. Risk Assessment in Immunotoxicology. I. Sensitivity and 

Predictability of Immune Tests. Fund. Appl. Toxicol. 18, 200-210, 1992 

154. Macintosh, F.C. The Toxicity of Diphenyl and O-Phenylphenol. Analyst 70, 334-

335, 1945 

155. Maertins, T. Bayer Ag, Letter Report, 1988b 

156. Maertins, T. Preventol ON: Untersuchungen zum Reiz-/Aetzpotential an Haut und 

Auge (Kaninchen) Nach OECD-Richtlinie No. 404 und 405. Bayer Ag, Report-No. 

16951, 1988a 

157. Marty et al., Ortho-Phenylphenol (OPP): Evaluation of Potential Estrogen, 

Androgen, or Thyroid Effects. Assessment Report; ID NS000106, Completion Date 

13 November 2012 Lanxess Deutschland GmbH & DOW Benelux B.V.; 2-

phenylphenol: Dossier according directive 91/414/EEC – submission of 

confirmatory data; Dec. 2011 

158. McMahon, R.E., Cline, J.C., Thompson, C.Z. Assay Of 855 Test Chemicals in Ten 

Tester Strains Using a New Modification of the Ames Test for Bacterial Mutagens. 

Cancer Res. 39, 682-693, 1979 

159. McNett, D.A., Timchalk, C., Mendrala, A.L. Ortho-Phenylphenol: Metabolism of 

14C-labelled OPP in B6C3F1 Mice snd Fischer 344 Rats. Dow Chemical, Report No. 

K-001024-060, 1997 

160. Meiss, R., Heinrich, U., Himmels, S., Themann, H. A Morphometric Study of O-

Phenylphenol Induced Alterations in the Rat Liver Following Oral or Subcutaneous 

Administration. Wissenschaft Und Umwelt, 4, 257-261, 1981 

161. Mihail, F., Kimmerle, G. Preventol O und Preventol ON: Bestimmung der 

Inhalations-Toxizitaet. Bayer Ag, Report 1977 

162. Mikuriya, H., Fujii, T., Hayashida, S., Kamiya, N., Hiraga, K. Examination of 

Dose-Related Enhancing Effects of Thiabendazole on Urinary Bladder 

Carcinogenesis by Sodium O-Phenylphenate in Rats. Ann. Rep. Tokyo. Metr. Res. 

Lab. P.H. 37, 407-410, 1986 

163. Mikuriya, H., Fujii, T., Sasaki, M. Chronic Toxicity Test of O-Phenylphenol and 

Thiabendazole by Simultaneous Administration to Mice. Shokuhin Eiseigaku 

Zsasshi 33 , 274-282, 1992 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 64

164. Mikuriya, H., Fujii, T., Yoneyama, M., Shimada, T., Sasaki, M. Toxicity of 

Thiabendazole and O-Phenylphenol by Simultaneous Administration to Rats for Six 

Weeks. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 41, 245-254, 1990 

165. Mikuriya, H., Fujii, T., Yoneyama, M., Yano, N., Yuzawa, K., Nagasawa, A., 

Sasaki, M. Toxicity of O-Phenylphenol by Dietary Administration to Mice For 52 

Weeks. Ann. Rep. Tokyo. Metr. Res. Lab. P.H. 40, 281-288, 1989a 

166. Mikuriya, H., Fujii, T., Yoneyama, M., Yano, N., Yuzawa, K., Nagasawa, A., 

Sasaki, M. Toxicity of Thiabendazole and O-Phenylphenol by Simultaneous 

Administration to Mice For 52 Weeks. Ann. Rep. Tokyo. Metr. Res. Lab. P.H. 40, 

289-297, 1989b 

167. Miller, D., Wheals, B.B., Beresford; N., Sumpter, J.P. Estrogenic Activity of 

Phenolic Additives Determined by an in vitro Yeast Bioassay. Environ. Health 

Perspect. 109, 133-138, 2001 

168. Miyata, Y., Fukushima, S., Hirose, M., Masui, T., Ito, N. Short-Term Screening of 

Promoters of Bladder Carcinogenesis In N-Butyl-N-(4-Hydoxybutyl)Nitrosamine-

Initiated; Unilaterally Ureter-Ligated Rats: Jpn. J. Cancer Res. 76, 828-834, 1985 

169. Mori, S., Kurata, Y., Takeuchi, Y., Toyama, M., Makino, M., Fukushima, S. 

Influences of Strain and Diet on the Promoting Effects of Sodium L-Ascorbate in 

Two-Stage Urinary Bladder Carcinogenesis in Rats. Cancer Res. 47, 3492-3495, 

1987 

170. Morimoto, K., Fukuoka, M., Hasegawa, R., Tanaka, A., Takahashi, A., Hayashi, Y. 

DNA Damage in Urinary Bladder Epithelium of Male F344 Rats Treated With 2-

Phenyl-1,4-Benzoquinone, One of the Non-Conjugated Urinary Metabolites of 

Sodium O-Phenylphenate. Jpn. J. Cancer Res. 78, 1027-1030, 1987 

171. Morimoto, K., Sato, M., Fukuoka, M., Hasegawa, R., Takahashi, T., Tsuchiya, T., 

Tanaka, A., Takahashi, A., Hayashi, Y. Correlation Between the DNA Damage in 

Urinary Bladder Epithelium and the Urinary 2-Phenyl-1,4-Benzoquinone Levels 

from F344 Rats Fed Sodium O-Phenylphenate in the Diet. Carcinogenesis 10, 

1823-1827, 1989 

172. Moriya, M. Ohta, T., Watanabe, K., Miyazawa, T., Kato, K., Shirasu, Y. Further 

Mutagenicity Studies on Pesticides in Bacterial Reversion Assay Systems. Mutat. 

Res. 116, 185-216, 1983 

173. Morpurgo, G., Bellincampi, D., Gualandi, G., Baldinelli, L., Crescenzi, O.S. 

Analysis of Mitotic Nondisjunction with Aspergillus Nidulans. Environ. Health 

Perspect. 31, 81-95, 1979 

174. Mortelmans, K., Haworth, S., Lawlor, T., Speck, W., Tainer, B., Zeiger, E. 

Salmonella Mutagenicity Testing: Results from the Testing of 270 Chemicals. 

Environ. Mutagen. 8 (Suppl. 7), 1-119, 1986 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 65

175. Murata, M., Moriya, K., Inoue, S., Kawanishi, S. Oxidative Damage to Cellular 

and Isolated DNA by Metabolites of a Fungicide Orthophenylphenol. Carcinogenesis 

20, 851-857, 1999 

176. Nagai, F., Nakao, T. Changes in Enzyme Activities in the Urine and Tissues of 

Rats Fed Sodium O-Phenylphenate. Food Chem. Toxic. 22, 361-364, 1984 

177. Nagai, F., Nakao, T. Changes of Enzyme Activities in Rat Urine and Tissues by 

Administration of Different Concentrations of O-Phenylphenol Sodium Salt (OPP-

Na) in Diet. Ann. Rep. Tokyo Metr. Res. Lab. P. H. 34, 305-308, 1983 

178. Nagai, F., Nakao, T. Effect of O-Phenylphenol Sodium Salt (OPP-Na) on Rats 

Enzymes in vivo. Ann. Rep. Tokyo Metr. Res. Lab. P. H. 32, 57-60, 1981 

179. Nagai, F., Ushiyama, K., Satoh, K., Kano, I. DNA Cleavage by 

Phenylhydroquinone: The Major Metabolite of a Fungicide O-Phenylphenol. Chem.- 

Biol. Interactions 76, 163-179, 1990 

180. Nagai, F., Ushiyama, K., Satoh, K., Kasai, H., Kano, I. Formation of 8-

Hydroxydeoxyguanosine in Calf Thymus DNA Treated in vitro with 

Phenylhydroquinone, the Major Metabolite of O-Phenylphenol. Carcinogenesis 16, 

837-840, 1995 

181. Nagai, F., Ushiyama. K., Satoh, K., Kano, I. Modification of DNA Base by OPP 

and its Metabolites. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 39, 292-294, 1988 

182. Nakagawa, A., Nakao, T., Nakao, M. Altered Levels of Cyclic Nucleotides in F344 

Rats Fed Sodium O-Phenylphenate. Food Chem. Toxic. 22, 217-221, 1984 

183. Nakagawa, Y., Moldéus, P., Moore, G.A. Cytotoxicity of Ortho-Phenylphenol in 

Isolated Rat Hepatocytes. Biochem. Pharmacol. 43, 159-165, 1992a 

184. Nakagawa, Y., Moore, G.A. Cytotoxic Effects of Postharvest Fungicides, Ortho-

Phenylphenol, Thiabendazole and Imazalil, on Isolated Rat Hepatocytes. Life 

Sciences 57, 1433-1440, 1995 

185. Nakagawa, Y., Tayama, S. Effect of Buthionine Sulfoximine on 

Orthophenylphenol-Induced Hepato- And Nephrotoxic Potential in Male Rats. Arch. 

Toxicol. 62, 452-457, 1988  

186. Nakagawa, Y., Tayama, S. Formation of Ortho-Phenylphenol Glutathione 

Conjugates in the Rat Liver. Xenobiotica 19 , 499-507, 1989 

187. Nakagawa, Y., Tayama, S. Induction of 8-Hydroxy-2´-Deoxyguanosine in Cho-

K1 Cells Exposed to Phenyl-Hydroquinone, a Metabolite of Ortho-Phenylphenol. 

Cancer Lett. 101, 227-232, 1996  

188. Nakagawa, Y., Tayama, S., Moldéus, P., Moore, G.A. Relationship Between 

Metabolism and Cytotoxicity of Ortho-Phenylphenol in Isolated Rat Hepatocytes. 

Biochem. Pharmacol. 43, 1431-1437, 1992b 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 66

189. Nakagawa, Y., Tayama, S., Moore, G., Moldéus, P. Cytotoxic Effects of Biphenyl 

and Hydroxybiphenyls on Isolated Rat Hepatocytes. Biochem. Pharmacol. 45, 

1959-1965, 1993 

190. Nakamura, K., Iguchi, S., Ikeada. T., Hiraga, K. Subacute Toxicity of O-

Phenylphenol by Food Administration to Male Rats. Ann. Rep. Tokyo Metr. Lab. P. 

H. 32, 33-39, 1981 

191. Nakamura, K., Ikeda, T., Iguchi, S., Hiraga, K. Toxicity of 2-Phenylphenol (OPP) 

by Dietary Administration to Male Rats For 91 Weeks. Ann. Rep. Tokyo Metr. Res. 

Lab. P. H. 33, 434-443, 1982 

192. Nakao, T., Ushiyama, K., Kabashima, J., Nagai, F., Nakagawa, A., Ohno, T., 

Ichikawa, H., Kobayashi, H., Hiraga, K. The Metabolic Profile of Sodium O-

Phenylphenate after Subchronic Oral Administration to Rats. Food Chem. Toxic. 21, 

325-329, 1983 

193. Narayan, S., Roy, D. Changes in Protein and Nonprotein Thiol Contents in 

Bladder, Kidney and Liver of Mice by the Pesticide Sodium-O-Phenylphenol and 

their Possible Role in Cellular Toxicity. Biochem. Int. 26, 191-198, 1992 

194. Nawai, S., Yoshida, S., Nakao, T., Hiraga, K. Effect of O-Phenylphenol Incubated 

With S-9 Mix Induced by Phenobarbital or 3-Methylcholanthrene on Chromosomes 

in Cho-K1 Cells. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 33, 480-483, 1982 

195. Nawai, S., Yoshida, S., Nakao, T., Hiraga, K. Examination of Mutagens by 

Induced Sister Chromatid Exchange (SCE): Test of two Fungicides by Induced SCE, 

In Vitro. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 30, 51-53, 1979 

196. Neumann, H.-G., Bitsch, A., Kloehn P.-C. The Dual Role of 2-Acetylfluorene in 

Hepatocarcinogenesis: Specific Targets for Initiation and Promotion. Mut. Res. 376, 

169-176, 1997 

197. Nishioka, H., Ogasawara, H. Mutagenicity Testing for Diphenyl Derivatives in 

Bacterial Systems. Mutat. Res. 54, 248-249, 1979 (Abstract) 

198. Norris, J. M. Eye Irritation Test Conducted on Dowicide 1 Preservative. Dow 

Chemical, Report 1971 

199. NTIS = National Technical Information Service AS Ntis-Pb88-161989, 1988 

Environmental Criteria and Assessment Office Health and Environmental Effects 

Profile For 2-Phenylphenol. 

200. NTIS = National Technical Information Service Evaluation Of Carcinogenic, 

Teratogenic and Mutagenic Activities of Selected Pesticides and Industrial 

Chemicals. Vol. 1, Carcinogenic Study, Washington Dc, Us Department Of 

Commerce, 87, 1968 

201. NTP - National Toxicology Program Public Health Service, NTP-85-055, 1985 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 67

202. NTP Technical Report on the Toxicology and Carcinogenesis Studies of Ortho-

Phenylphenol (CAS No. 90-43-7) alone and with 7,12-Dimethylbenz(A)Anthracene 

(CAS No. 57-97-6) in Swiss Cd-1 Mice Dermal Studies). NIH Publication No. 85-

2557, NTP 84-099, US Department of Health and Human Services, NTP TR 301, 

1986 (Also Cited As Luster, M., 1985 In Fao/Who - Evaluations 1985) 

203. OECD Environmental Health And Safety Publications Appraisal of Test Methods 

For Sex-Hormone Disrupting Chemicals. Series On Testing And Assessment, Paris, 

May 2001 

204. Oehme, F.W. Comparative Toxicity of O-Phenylphenol and an O-Phenylphenol-

Containing Disinfectant. Toxicol. Appl. Pharmacol. 19, 412, 1971 (Abstract) 

205. Oehme, F.W., Smith, T.H. The Metabolism and Urinary Excretion of O-

Phenylphenol in Dogs and Cats. Toxicol. Appl. Pharmacol. 22, 292, 1972 (Abstract) 

206. Ogata, A., Ando, H., Kubo, Y., Hiraga, K. Acute Oral Toxicity of Sodium O-

Phenylphenate (Opp-Na) In Mice. Ann. Rep. Tokyo Metr. Res. Lab. P. H. 30, 54-56, 

1979 

207. Ogata, A., Ando, H., Kubo, Y., Hiraga, K. Dominant Lethal Tests of Long-Term 

Administration with Sodium O-Phenylphenol (Opp-Na) in Rats. Ann. Rep. Tokyo 

Metr. Res. Lab. P. H. 31, 17-19, 1980 

208. Ogata, A., Ando, H., Kubo, Y., Hiraga, K. Teratological Tests of O-Phenylphenol 

(OPP) and Sodium O-Phenylphenol (Opp-Na) in Mice. Ann. Rep. Tokyo Metr. Res. 

Lab. P. H. 29, 89-96, 1978b 

209. Ogata, A.,Yoshida, S., Nawai, S., Ando, H., Kubo, Y., Hiraga, K., Masubuchi, M. 

Dominant Lethal Tests of Long-Term Administration with Sodium O-Phenylphenol 

(OPP-Na) in Mice. Ann. Rep. Tokyo Metr. Res. Lab. P. H. 29, 99-103, 1978a 

210. Ohtsuki, K., Kabashima, J., Nakao, T. Urinary Metabolites of O-Phenylphenol 

Sodium Salt By Oral Administration. Ann. Rep. Tokyo Metr. Res. Lab. P. H. 32, 51-

52, 1981 

211. Okuda, M. Pathological Analysis of the Carcinogenic Effect of Sodium O-

Phenylphenol and O-Phenylphenol in the Urinary Bladder of Rats and Mice. J. 

Nagoya City Univ. Med. Ass. 37, 157-184, 1986 

212. Otoshi, T., Iwata, H., Yamamoto, S., Murai, T., Yamaguchi, S., Matsui-Yuasa, I., 

Otani, S., Fukushima, S. Severity of Promotion by Sodium Salts of Succinic Acid in 

Rat Urinary Bladder Carcinogenesis Correlates with Sodium Ion Concentration 

Under Conditions of Equal Urinary pH. Carcinogenesis 14, 2277-2281, 1993 

213. Pagano, G., Cipollaro, M., Corsale, G., Della Morte, R., Esposito, A., Giordano, 

G.G., Micallo, G., Quinto, I., Staiano, N. Comparative Toxicity of Diphenyl, 

Diphenyl Ether, and Some of their Derivatives. Med. Biol. Environ. 16, 291-297, 

1988 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 68

214. Pathak, D.N., Roy, D. Examination of Microsomal Cytochrome P450-Catalyzed in 

Vitro Activation of O-Phenylphenol to DNA Binding Metabolite(S) By 32p-

Postlabeling Technique. Carcinogenesis 13, 1593-1597, 1992a 

215. Pathak, D.N., Roy, D. In vivo Genotoxicity of Sodium Ortho-Phenylphenol: 

Phenylbenzoquinone is one of the DNA binding Metabolite(s) of Sodium Ortho-

Phenylphenol. Mutat. Res. 286, 309-319, 1993 

216. Pathak, D.N., Roy, D. Mechanism of Genotoxicity of O-Phenylphenol (OPP) in 

vivo. Proc. Am. Assoc. Cancer Res. 33, 141, 1992b (Abstract) 

217. Pathak, D.N., Roy, D. Mechanisms of Genotoxicity of O-Phenylphenol in vitro: 

Covalent Modification to DNA by Phenyl-2,5´-P-Quinone, A Reactive Metabolite of 

O-Phenylphenol. Toxicologist 12, 252, 1992c (Abstract) 

218. Pauluhn, J. Preventol on Extra: Untersuchungen auf Haut- und 

Schleimhautreizende Wirkung. Bayer Ag, Report 1983 

219. Probst, G.S., Mcmahon, R.E., Hill, L.E., Thompson, C.Z., Epp, J.K., Neal, S.B. 

Chemically Induced Unscheduled DNA Synthesis in Primary Rat Hepatocyte 

Cultures: A Comparison With Bacterial Mutagenicity Using 218 Compounds. 

Environ. Mut. 3, 11-32, 1981 

220. Quast, J.F., Mcguirk, R.J. Ortho-Phenylphenol:Two-Year Dietary Chronic 

Toxicity/Oncogenicity Study in B6C3F1 Mice. Dow Chemical Comp., Bayer-Miles, 

Report Code K-001024-047, 1995 

221. Quast, J.F., Mcguirk, R.J., Kociba, R.J. Results of a Two-Year Dietary 

Toxicity/Oncogenicity Study of Ortho-Phenylphenol (OPP) In B6C3F1 Mice. 

Fundam. Appl. Toxicol. 36, 1997, 341 (Abstract) 

222. Rachofsky, M.A., Oehme, F.W. Comparative And Age-Related Pharmocodynamics 

For Single And Multiple Doses of O-Phenylphenol. Toxicol. Appl. Pharmacol. 37, 93, 

1976b (Abstract) 

223. Rachofsky, M.A., Oehme, F.W. Distribution, Kinetics, and Tissue Residues of O-

Phenylphenol in the Dog. Trans. Kansas Acad. Sci. 78, 23-24, 1976a (Abstract) 

224. REACH Dossier 2-phenylphenol, 2010 ECHA website: http://echa.europa.eu  

225. Reed, H.W.B. Alkylphenols. Kirk-Othmer Encyclopedia of Chemical Technology, 

3rd Ed., Vol. 2, Grayson, M. And Eckroth, D., Eds., John Wiley and Sons, Inc., Ny. 

Pp 87-89, 1978 

226. Rehmann, K., Schramm, K.-W., Kettrup, A.A. Applicability of a Yeast Oestrogen 

Screen for the Detection Of Oestrogen-Like Activities in Environmental Samples. 

Chemosphere 38, 3303-3312, 1999 

227. Reitz, R.H., Fox, T.R., Quast, J.F., Hermann, E.A., Watanabe, P.G. Molecular 

Mechanisms Involved in the Toxicity of Orthophenylphenol and its Sodium Salt. 

Chem.-Biol. Interactions 43, 99-119, 1983 

http://echa.europa.eu/


SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 69

228. Reitz, R.H., Fox, T.R., Quast, J.F., Hermann, E.A., Watanabe, P.G. Biochemical 

Factors Involved in the Effects of Orthophenylphenol (OPP) and Sodium 

Orthophenylphenate (SOPP) on the Urinary Tract of Male F344 Rats. Toxicol. Appl. 

Pharmacol. 73, 345-349, 1984 

229. Robenek, H., Meiss, R., Themann, H., Himmels, S. A Correlated Thin Section And 

Freeze-Fracture Study Of O-Phenylphenol-Induced Alterations in the Rat Liver. 

Expl. Cell Biol. 48, 404-420, 1980  

230. Rodent Bladder Carcinogenesis Group. Urinary Bladder Carcinogenesis: 

Implications for Risk Assessment. Food Chem. Toxicol. 33, 797-802, 1995 

231. Romanoski, C.A., Eastmond, D.A. Arachidonic Acid-Dependent Induction of 

Micronuclei in V79 Cells by Phenylhydroquinone, A Metabolite of the Fungicide O-

Phenylphenol. Toxicologist 12, 56, 1992 (Abstract) 

232. Routledge, E.J., Sumpter, J.P. Structural Features of Alkylphenolic Chemicals 

Associated With Estrogenic Activity. J. Biol. Chem. 272, 3280-3288, 1997 

233. Roy, D. Cytochrome P-450 Catalyzed Redox Cycling of Orthophenylphenol. 

Biochem. Int. 22, 849-857, 1990 

234. Sakai, A., Miyata, N., Takahashi, A. Initiating Activity of Quinones in the Two-

Stage Transformation of BALB/3T3 Cells. Carcinogenesis 16, 477-481, 1995 

235. Salminen, E., Salminen, S. Urinary Excretion of Orally Administered Oxalic Acid 

in Saccharin and O-Phenylphenol-Fed Nmri Mice. Urol. Int. 41, 88-90, 1986 

236. San, H.C., Springfield, K.A. O-Phenylphenol - Salmonella/Mammalian-Microsome 

Plate Incorporation Mutagenicity Assay (Ames Test). Microbiological Associates 

Inc., (Lab. Study Number C141.501017); 1989a 

237. San, H.C., Springfield, K.A. O-Phenylphenol, Sodium Salt Tetrahydrate - 

Salmonella/Mammalian-Microsome Plate Incorporation Mutagenicity Assay (Ames 

test). Microbiological Associates Inc., (Lab. Study Number C142.501017); 1989b 

238. Sasaki, M., Nakao, T. The Effects of O-Phenylphenol On The Immune Response 

In Vitro. Ann. Rep. Tokyo Metro. Res. Lab. P.H. 29, 109-111, 1978 

239. Sasaki, M., Ueno, S., Miyamae, Y., Ohta, T., Tsuda, S. Detection of Organ 

Specific Genotoxicity by Alkaline Single Cell Gel Electrophoresis Assay With Mouse 

Multiple Organs. Environ. Mutagen. Res. 20, 51-62, 1998 

240. Sasaki, Y. The Comet Assay With 8 Mouse Organs: Results With 39 Currently 

Used Food Additives, Mutation Research 519, 103-119, 2002 

241. Sasaki, Y.F. Saga, A., Akasaka, M., Yoshida, K., Nishidate, E., Su, Y.Q., 

Matsusaka, N., Tsuda, S. In vivo Genotoxicity of Ortho-Phenylphenol, Biphenyl, 

And Thiabendazole Detected in Multiple Mouse Organs by the Alkaline Single Cell 

Gel Electrophoresis Assay. Mutat. Res. 395, 189-198, 1997 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 70

242. Sato, H., Toyoda, K., Takamura, N., Furukawa, F., Hasegawa, R., Fukuoka, M., 

Imaida, K., Takahashi, M., Hayashi, Y. Effects of 2-Phenyl-1,4-Benzoquinone and 

2,5-Dihydroxybiphenyl on Two-Stage Mouse Skin Carcinogenesis. Cancer Lett. 55, 

233-238, 1990 

243. Sato, M., Tanaka, A., Tsuchiya, T., Yamaha, T., Nakaura, S., Tanaka, T. 

Excretion, Distribution and Metabolic Fate of Sodium O-Phenylphenate and O-

Phenylphenol in the Rat. J. Food Hyg. Soc. Japan 29, 7-12, 1988 

244. Savides, M.C., Oehme, F.W. Urinary Metabolism Of Orally Administered Ortho-

Phenyl-Phenol in Dogs and Cats. Toxicology 17, 355-363, 1980 

245. Schewe, T., Markgraf, K., Schewe, C., Fischer, S., Getter, R., Mayer, M. 

Stoffwechselschädigung Menschlicher Hautzellen Durch Orthophenylphenol (OPP). 

Melliand Textilberichte 9, 631-632, 1997 

246. Schnuch, A., Geier, J., Uter, W., Frosch, P.J. Patch Testing With Preservatives, 

Antimicrobials and Industrial Biocides. Results from a Multicentre Study. Brit. J. 

Dermatol. 138, 467-476, 1998 

247. Schreiber, G. Prüfung Von Preventol O Extra auf Primäre Hautreizwirkung. 

Fraunhofer-Institut für Toxikologie und Aerosolforschung, 1981a  

248. Schreiber, G. Prüfung von Preventol O Extra auf Schleimhautreizwirkung. 

Fraunhofer-Institut für Toxikologie Und Aerosolforschung, 1981b 

249. Schumann, R. Tagung Der Kommission für Kosmetische Mittel Des BGVV; Bericht 

über die 59. Sitzung am 7. Dezember in Berlin. Bundesgesundheitsbl. – 

Gesundheitsforsch. – Gesundheits-Schutz 43, 386-387, 2000  

250. Sekihashi K., Comperative Investigations of Multiple Organs of Mice and Rats in 

the Comet Assay Mutat. Res, 517, 53-74, 2002 

251. Selim, S. A Single Dose Open Label Study to Investigate the Absorption and 

Excretion of 14c/13c-Labeled Orthophenylphenol Formulation After Dermal 

Application to Healthy Volunteers. Pharma Bio-Research Clinics Bv, Assen, 

Netherlands, Report No. P0995002, 1996 

252. Shibata, A., Hagiwara, A., Fukushima, S., Ito, N. Thirteen Weeks Subacute Oral 

Study with Sodium Ortho-Phenylphenate (OPP-Na) In B6C3F1 Mice. J. Toxic. Sci. 

6, 257, 1981 (Abstract) 

253. Shibata, M., Kagawa, M., Kawabe, M., Hagiwara, A., Fukushima, S. Comparative 

Promoting Activities of Phosphate Salts on Rat Two-Stage Bladder Carcinogenesis 

Under Conditions Of Equivalent Urinary Na+ or K+ Levels. Teratogenesis, 

Carcinogenesis, And Mutagenesis 11, 305-316, 1991 

254. Shibata, M., Tamano, S., Shirai, T., Kawabe, M., Fukushima, S. Inorganic 

Alkalizers and Acidifiers Under Conditions of High Urinary Na+ Or K+ on Cell 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 71

Proliferation and Two-Stage Carcinogenesis in the Rat Bladder. Jpn. J. Cancer Res. 

83, 821-829, 1992 

255. Shibata, M.-A., Hagiwara, A., Tamano, S., Fukushima, S., Ito, N. Subchronic 

Toxicity Study of Sodium O-Phenylphenate in Mice. Toxicol. Letters 25, 239-246, 

1985 

256. Shibata, M.-A., Nakanishi, K., Shibata, M., Masui, T., Miyata, Y., Ito, N. 

Promoting Effect of Sodium Chloride in 2-Stage Urinary Bladder Carcinogenesis in 

Rats Initiated By N-Butyl-N-(4-Hydroxybutyl)-Nitrosamine. Urol. Res. 14, 201-206, 

1986 

257. Shibata, M.-A., Tamano, S., Kurata, Y., Hagiwara, A., Fukushima, S. 

Participation of Urinary Na+, K+, pH and L-Ascorbic Acid in the Proliferative 

Response of the Bladder Epithelium After the Oral Administration of Various Salts 

and/or Ascorbic Acid To Rats. Food Chem. Toxicol. 27, 403-413, 1989a 

258. Shibata, M.-A., Tanaka, H., Yamada, M., Tamano, S., Fukushima, S. Proliferative 

Response of Renal Pelvic Epithelium in Rats to Oral Administration of 

Orthophenylphenol, Sodium Ortho-Phenylphenate and Diphenyl. Cancer Lett. 48, 

19-28, 1989b 

259. Shibata, M.-A., Yamada, M., Tanaka, H., Kagawa, M., Fukushima, S. Changes in 

Urine Composition, Bladder Epithelial Morphology, and DNA Synthesis in Male F344 

Rats in Response to Ingestion of Bladder Tumor Promotors. Toxicol. Appl. 

Pharmacol. 99, 37-49, 1989c 

260. Shioya, S., Nagami-Oguihara, R., Oguihara, S., Kimura, T., Imaida, K. Roles of 

Bladder Distension, Urinary Ph And Urinary Sodium Ion Concentration in Cell 

Proliferation of Urinary Bladder Epithelium In Rats Ingesting Sodium Salts. Food 

Chem. Toxicol. 32, 165-171, 1994 

261. Shirasu, Y., Moriya, M., Kato, K., Tezuka, H., Henmi, R., Shingu, A., Kaneda, M., 

Teramoto, S. Mutagenicity Testing on O-Phenylphenol. Mutat. Res. 54, 227, 1978 

(Abstract) 

262. Shirasu, Y., Moriya, M., Tezuka, H., Teramoto, S., Ohta, T., Inoue, T. 

Mutagenicity Screening Studies On Pesticides. International Conference On 

Environmental Mutagens 3, 331-335, 1982 

263. Smith, R.A., Christenson, W.R., Bartels, M.J., Arnold, L.L., St. John, M.K., Cano, 

M., Garland, E.M., Lake, S.G., Wahle, B.S., Mcnett, D.A., Cohen, S.M. Urinary 

Physiologic and Chemical Metabolic Effects on the Urothelial Cytotoxicity and 

Potential DNA Adducts of O-Phenylphenol in Male Rats. Toxicol. Appl. Pharmacol. 

150, 402-413, 1998 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 72

264. Soto, A.M., Fernandez M.F., Luizzi M.F., Karasko, A.S.O., Sonnenschein, C. 

Developing a Marker of Exposure to Xenoestrogen Mixtures in Human Serum. 

Environ Health Perspect 105 (Suppl 3), 647-654, 1997 

265. St.John, M.K., Arnold, L.L., Anderson, T., Cano, M., Johansson, S.L., Cohen, S.M. 

Dietary Effects of Ortho-Phenylphenol and Sodium Ortho-Phenylphenate on Rat 

Urothelium. Toxicol. Sci. 59, 346-351, 2001 

266. Storrs, F.J., Rosenthal, L.E., Adams, R.M., Clendenning, W., Emmett, E.A., 

Fisher, A.A., Larsen, W.G., Maibach, H.I., Rietschel, R.L., Schorr, W.F., Taylor, J.S. 

Prevalence And Relevance Of Allergic Reactions in Patients Patch Tested in North 

America – 1984 To 1985. J. Am. Acad. Dermatol. 20, 1038-1045, 1989 

267. Stouten, H. Toxicological Profile for O-Phenylphenol and its Sodium Salt. J. Appl. 

Toxicol. 18, 261-270, 1998 

268. Suberg, H. Preventol O Extra (OPP): Untersuchung auf Primäre Reiz-

/Aetzwirkung an der Kaninchenhaut. Bayer Ag, Inst. F. Toxikologie, Report 1983 

269. Sugihara, N., Shimomichi, K., Furuno, K. Cytotoxicity of Food Preservatives in 

Cultured Rat Hepatocytes Loaded With Linolenic Acid. Toxicology 120, 29-36, 1997 

270. Suzuki, H., Nakao, T., Hiraga, K. Mutagenicity of Orthophenylphenol (OPP) on a 

Human Clonal Cell Line. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 35, 399-400, 1984 

271. Suzuki, H., Suzuki, N., Sasaki, M., Hiraga, K. Orthophenylphenol Mutagenicity in 

A Human Cell Strain.  Mutat. Res. 156, 123-127, 1985 

272. Tada, Y., Fujitani, T., Yano, N.Y., Yuzawa, K., Nagasawa, A., Aoki, N., Ogata, A., 

Yoneyama, M. Chronic Toxicity Of Thiabendazole (TBZ( in CD-1) Mice. Toxicology 

169, 163-176, 2001 

273. Tadi-Uppala. P., Hasegawa, L., Rupa, D.S., Eastmond, D.A. Detection of 

Micronuclei and Cell Proliferation in the Rat Bladder Induced by the Fungicides 

Ophenylphenol and Sodium Ortho-Phenylphenate. Carcinogenesis 37, 127-128, 

1996 (Abstract) 

274. Takahashi, T., Sato, H., Toyoda, K., Furukawa, F., Imaida, K., Hasegawa, R., 

Hayashi, Y. Sodium O-Phenlyphenate (OPP-Na) Promotes Skin Carcinogenesis in 

CD-1 Female Mice Initiated with 7,12-Dimethylbenz[A]-Anthracene. Carcinogenesis 

10, 1163-1167, 1989 

275. Taniguchi, Y., Morimoto, J., Okada, K., Imai, S., Tsubura, Y. Toxicological Study 

of O-Phenylphenol (OPP) in Mice: I. Acute Oral Toxicity in DDY Mouse. J. Nara Med. 

Ass. 32, 425-429, 1981a 

276. Taniguchi, Y., Morimoto, J., Okada, K., Imai, S., Tsubura, Y. Toxicological Study 

of Sodium Orthophenylphenate (Opp-Na) in Rats. Acute Oral Toxicity in Fischer 

344 DUCRJJ Rats. J. Nara. Med. Ass. 32, 709-714, 1981b 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 73

277. Tayama, K., Hiraga, K. Depigmentation Caused by a Single Oral Administration 

of O-Phenylphenol (OPP) in Ordinary and Textile Hair Of C57BL/6N Mice. Ann. Rep. 

Tokyo Metr. Res. Lab. P.H. 35, 401-406, 1984 

278. Tayama, K., Iguchi, S., Hiraga, K. Acute Oral Toxicity of O-Phenylphenol in Rats. 

Ann. Rep. Tokyo Metr. Res. Lab. P.H. 31, 1-6, 1980 

279. Tayama, K., Iguchi, S., Hiraga, K. Acute Oral Toxicity of Sodium O-Phenylphenol 

(OPP-Na) in Rats. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 30, 57-65, 1979 

280. Tayama, K., Iguchi, S., Sasaki, M., Hiraga, K. Acute Oral Toxicity of O-

Phenylphenol (Opp) in Mice. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 34, 325-328, 

1983a 

281. Tayama, K., Nakamura, K., Kamiya, N., Hiraga, K. Urinalyses of Male 

F344/DUCRJ Rats Fed with Sodium O-Phenylphenate (OPP-Na). Ann. Rep. Tokyo 

Metr. Res. Lab. P. H. 35, 425-430, 1984 

282. Tayama, S., Ichikawa, H. Effects of Phenylphenols on Chromosomes in CHO-K1 

Cells. Ann. Rep. Tokyo Metr. Res. Lab. P. H. 38, 388-391, 1987 

283. Tayama, S., Kamiya, N., Nakagawa, Y. Genotoxic Effects of O-Phenylphenol 

Metabolites in CHO-K1 Cells. Mutat. Res. 223, 23-33, 1989 

284. Tayama, S., Kamiya, N., Nakao, T., Hiraga, K. Detection of O-Phenylphenol 

(OPP) and the Activated Metabolites with S-9 mix by HPLC and the Effect of These 

on Induction of SCE in CHO-K1 Cells. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 34, 

312-314, 1983b 

285. Tayama, S., Nakagawa, Y. Effect of Scavangers of Active Oxygen Species on Cell 

Damage Caused in CHO-K1 Cells by Phenylhydroquinone, an O-Phenylphenol 

Metabolite. Mutat. Res. 324, 121-131, 1994 

286. Tayama, S., Nakagawa, Y. Sulfhydryl Compounds Inhibit the Cyto- and 

Genotoxicity of O-Phenylphenol Metabolites in CHOK1 Cells. Mutat. Res. 259, 1-12, 

1991 

287. Tayama-Nawai, S., Yoshida, S., Nakao, T., Hiraga, K. Induction of Chromosome 

Aberrations and Sister-Chromatid Exchanges in CHO-K1 Cells by O-Phenylphenol. 

Mutat. Res. 141, 95-99, 1984 

288. Thalacker, F.W. Nature of the Residue of 14C-Orthophenylphenol in Lactating 

Goats. Covance Laboratories Inc., Laboratory Project Identification Chw 6578-105, 

1997 

289. Thyssen, J. Preventol O Extra: Gewerbetoxikologische Untersuchungen. Bayer 

Ag, Report No. 10541, 1982 

290. Timchalk, C., Selim, S., Sangha, G., Bartels, M.J. The Pharmacokinetics AMD 

Metabolism of 14C/13C-Labeled Ortho-Phenylphenol Formation Following Dermal 

Application to Human Volunteers. Hum. Exp. Toxicol. 17, 411-417, 1998  



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 74

291. Timchalk, K. 14c-Orthophenylphenol: Pharmacokinetics Following Dermal 

Application in Male Human Volunteers. Dow Chemical, Report No. K-001024-064, 

1996 page 134 of 146 

292. Trotz, S.I., Pitts, J.J. Industrial Antimicrobial Agents. Kirk-Othmer Encyclopedia 

of Chemical Technology, 3rd Ed., Vol. 13, Grayson M., Eckroth, D., Eds., John 

Wiley and Sons, Inc., Ny. Pp 226-229, 1981  

293. Tuer, W.F., James, W.D., Summers, R.J. Contact Urticaria to O-Phenylphenate. 

Annals Allergy 56, 19-21, 1986 

294. US EPA: Reregistration Eligibility Decision for 2-phenylphenol and Salts 

(Orthophenylphenol or OPP), July 28, 2006 

295. Ushiyama, K., Kabashima, J., Nakao, T. Metabolism of 2-Phenylphenol (OPP) in 

Rats: Metabolic Profile of OPP in Rats Fed Dietary for Long Period. Ann. Rep. Tokyo 

Metr. Res. Lab. P.H. 33, 455-457, 1982 

296. Ushiyama, K., Kabashima, J., Nakao, T. Metabolism of O-Phenylphenol Sodium 

Salt (OPP-Na) in Rats: Dose-Response of Metabolic Profile of OPP. Ann. Rep. Tokyo 

Metr. Res. Lab. P.H. 34, 297-298, 1983 

297. Ushiyama, K., Nagai, F., Nakagawa, A., Kano, I. DNA Adduct Formation by O-

Phenyphenol Metabolite in vivo and in vitro. Carcinogenesis 13 , 1469-1473, 1992 

298. Ushiyama, K., Sato, K., Nakagawa, A., Nagai, F., Kabashima, J., Kano, I., Nakao, 

T. The Metabolism of O-Phenylphenol Sodium Salt. Toxicol. Lett. 31 (Suppl.), 168, 

1986 (Abstract) 

299. Uter, W., Schaller, S., Bahmer, F.A., Brasch, J., Diepgen, T.L., Enders, F., 

Frosch, P.J., Fuchs, T., Henseler, T., Mueller, S., Peters, K.P., Przybilla, B., 

Schaller, J., Schnuch, A., Schulze-Dirks, A., Stary, A. Contact Allergy in Metal 

Workers – A One-Year Analysis Based on Data Collected by the “Information 

Network of Dermatological Clinics” (IVDK) in Germany. Dermatosen, 41, 320-327, 

1993 

300. Uwagawa, S., Imaida, K., Tsuda, H., Masui, T., Ito, N. Marked Enhancing 

Potential of Prior N-Methyl-N-Nitrosourea (MNU) Treatment on Rat Tumorigenesis 

in Various Organs Induced by 6 Different Carcinogens. Toxicologist 8, 165, 1988 

(Abstract) 

301. Uwagawa, S., Tsuda, H., Inoue, T., Tagawa, Y., Aoki, T., Kagawa, M., Ogiso, T., 

Ito, N. Enhancing Potential of 6 Different Carcinogens on Multi-Organ 

Tumorigenesis After Initial Treatment with N-Methyl-N-Nitrosourea in Rats. Jpn. J. 

Cancer Res. 82, 1397-1405, 1991 

302. Van Hecke, E. Contact Dermatitis to O-Phenylphenol in a Coolant. Contact 

Dermatitis 15, 46, 1986 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 75

303. Wahle, B.S., Christenson, W.R. Technical Grade Ortho-Phenylphenol: A 

Combined Chronic Toxicity/Oncogenicity Testing Study in the Rat. Bayer Corp., 

Report No. 92-272-Sc, 1996 

304. Wahle, B.S., Christenson, W.R., Lake, S.G., Elcock, L.E., Moore, K.D., Sangha, 

G.K., Thyssen, J.H. Technical Grade Ortho-Phenylphenol: A Combined Chronic 

Toxicity/Oncogenicity Testing Study in the Rat. Fundam. Appl. Toxicol. 36, 1997 

(Abstract) 

305. Weckmann: Test Report: Dermatological skin-tolerance studies with Preventol O 

extra. Lanxess Deutschland GmbH Leverkusen, February 15, 2012 

306. WHO/IPCS/00.4: Pesticide residues in food – 1999. Toxicological evaluations: 2-

Phenylphenol and its sodium salt, 201-237, 2000 

307. WHO; World Health Organization. Pesticide Residues In Food – 1999 

WHO/PSC/00.4, 201-237, 2000 

308. Wiebkin, P., Fry, J.R., Jones, C.A., Lowing, R.K., Bridges, J.W. The Metabolism of 

Biphenyl by Isolated Viable Rat Hepatocytes. Xenobiotica 6, 725-743, 1976 

309. Wiebkin, P., Fry, J.R., Jones, C.A., Lowing, R.K., Bridges, J.W. Biphenyl 

Metabolism in Isolated Rat Hepatocytes: Effect of Induction and Nature of the 

Conjugates. Biochem. Pharmacol. 27, 1899-1907, 1978 

310. Woodruff, R.C., Mason, J.M., Valencia, R., Zimmering, S. Chemical Mutagenesis 

Testing in Drosophila. V. Results of 53 Coded Compounds Tested for the National 

Toxicology Program. Environ. Mut. 7, 677-702, 1985 

311. WRC: EUROPEAN COMMISSION - STUDY ON THE SCIENTIFIC EVALUATION OF 

12 SUBSTANCES IN THE CONTEXT OF ENDOCRINE DISRUPTER PRIORITY LIST OF 

ACTIONS. Authors: I Johnson and P Harvey; WRc-NSF Ref: UC 6052, NOVEMBER 

2002 

312. Yamazaki, H., Yamaguchi, T., Yamauchi, A., Kakiuchi, Y. Food Additives on 

Acceptable Daily Intake (ADI) Level Affect the Agonist Induced Platelet Activation. 

I. Antioxidants And Preservatives: Chemosphere 29, 1293-1299, 1994 

313. Yanagisawa, F., Ueda, Y., Tsuchida, M. Acute Intoxication by O-Phenylphenol. 

Jpn. J. Rural Med. 27, 632-633, 1978 

314. Yoshida, S., Hiraga, K. Cytogenetic Studies on Rats Fed with O-Phenylphenol 

(OPP) and Sodium O-Phenylphenate (OPP-Na) for Long-Term. Ann. Rep. Tokyo 

Metr. Res. Lab. P.H. 33, 489-491, 1982 

315. Yoshida, S., Nawai, S., Hiraga, K. Cytogenetic Studies of Sodium O-

Phenylphenate (OPP-Na). Ann. Rep. Tokyo Metr. Res. Lab. P.H. 30, 44-47, 1979 

316. Yoshida, S., Sasaki, M., Nakao, T., Hiraga, K. Chromosome Preparations from 

CHO-K1 Cells Used NUNC Plate. Ann. Rep. Tokyo Metr. Res. Lab. P.H. 32, 111-114, 

1981 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 76

317. Zablotny, C.L., Breslin, W.J., Kociba, R.J. Developmental Toxicity of Ortho-

Phenylphenol (OPP) in New Zealand White Rabbits. Toxicologist 12, 103, 1992 

(Abstract) 

318. Zablotny, C.L., Breslin, W.J., Kociba, R.J. Ortho-Phenylphenol (Opp): Gavage 

Teratology Probe Study in New Zealand White Rabbits. Dow Chemical Report No. 

K-001024-044, 1991a 

319. Zablotny, C.L., Breslin, W.J., Kociba, R.J. Ortho-Phenylphenol (Opp): Gavage 

Teratology Study in New Zealand White Rabbits. Dow Chemical Report No. K-

001024-045, 1991b 

320. Zempel, J.A., Szabo, J.R. Ortho-Phenylphenol: 21-Day Repeated Dermal Dose 

Study of Systemic Toxicity in Fischer 344 Rats. Dow Chemical Report No. K-

001024-056, 1993 

 

SCCS References: 

 

Anses (2014):  

https://www.anses.fr/en/content/anses-publishes-its-recommendations-reduce-exposure-

five-substances-which-are-reproductive 

 

https://www.anses.fr/en/documents/CHIM2009sa0331Ra-01.pdf (évaluation des risques 

sanitaires des substances reprotoxiques et/ou perturbatrices endocriniennes dans les 

produits de consommation : le o-phénylphénol (OPP) (n° CAS 90-43-7)). 

 

https://www.anses.fr/en/documents/CHIM2009sa0331Ra-01-An01.pdf (Filières, usages et 

expositions liées à la présence de substances reprotoxiques et/ou perturbatrices 

endocriniennes dans les produits de consommation : le o-phénylphénol (OPP) (n° CAS 90-

43-7)). 

 

https://www.anses.fr/en/documents/CHIM2009sa0331Ra-01-An02.pdf (Profil toxicologique 

de l’o-phénylphénol (OPP) (n° CAS 90-43-7)). 

 

 

 

Ghisari, M. and Bonefeld-Jorgensen, E.C. (2009): Effects of plasticizers and their mixtures 

on estrogen receptor and thyroid hormone functions. Toxicology Letters 189, 67- 77. 

 

Vinggaard, A.M., Körner, W., Lund, K.H., Bolz, U. And Petersen, J.H. (2000): Identification 

and Quantification of Estrogenic Compounds in Recycled and Virgin Paper for Household Use 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 77

as Determined by an in Vitro Yeast Estrogen Screen and Chemical analysis. Chem. Res. 

Toxicol. 13, 1214 – 1222. 

 

Kwok, E.S.C. and Silva, M. (2013): Re-evaluation of Developmental and Reproductive 

Toxicity of Ortho-Phenylphenol (OPP) and Sodium Ortho-Phenylphenate (SOPP). Cell and 

Developmental Biology 2:3. http://dx.doi.org/10.4172/2168-9296.1000123 

 

EFSA (2008): Conclusion on Pesticide Peer Review. Peer review of the pesticide risk 

assessment of the active substance 2-phanylphenol (Question No EFSA-Q-2008-392). EFSA 

Scientific Report 217, 1- 67. 

Available online: http://www.efsa.europa.eu/de/efsajournal/doc/217r.pdf.  

 

US EPA (2006): Reregistration Eligibility Decision for 2-phenylphenol and Salts 

(Orthophenylphenol or OPP). Office of Prevention, Pesticide and Toxic Substances (7510C) 

739-R-06-004). Available online: 

http://www.epa.gov/oppsrrd1/REDs/phenylphenol_red.pdf. (corresponds to Ref. 294). 

 

Cal EPA (2007): Ortho-Phenylphenol (OPP) and Sodium Ortho-Phenylphenate (SOPP). Risk 

Characterization Document Dietary Exposure.  

Available online: http://www.cdpr.ca.gov/docs/risk/rcd/opp.pdf.  

 

European Commission (2002): Study on the scientific evaluation of 12 substances in the 

context of endocrine disrupter priority list of actions. (I. Johnson and P. Harvey, Authors). 

Report No.: UC 6052. 

 

Petit, F., Le Goff, P., Cravédi, J.P., Valotaire, Y., and Pakdel, F. (1997): Two complementary 

bioassays for screening the estrogenic potency of xenobiotics: recombinant yeast for trout 

estrogen receptor and trout hepatocyte cultures. J. Mol. Endoc. 19, 321 – 335. 

 

Imai, K., Yoshimura, S., Hashimoto, K., and Boorman, G.A. (1991): Effect of dietary 

restriction on age-associated pathological changes in Fischer 344 rats. In: ILIS Monographs: 

Biological effects of dietary restriction (Ed: Fishbein, L) p.87-98. 

 

Niho, N., Shibutani, M., Toyoda, K., Sato, H., Hirose, A., Imaida, K., Takahashi, M., 

Hayashi, Y. and Hirose, M. (2002): Dose- and time-response studies of sodium o-

phenylphenate urinary bladder carcinogenicity in rats. Food Chem. Toxicol. 40, 715 – 722. 

http://www.efsa.europa.eu/de/efsajournal/doc/217r.pdf
http://www.epa.gov/oppsrrd1/REDs/phenylphenol_red.pdf
http://www.cdpr.ca.gov/docs/risk/rcd/opp.pdf


SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 78

Habicht, J. and Brune, K. (1983): Inhibition of prostaglandin E2 release by salicylates, 

benzoates and phenols: a quantitative structure-activity study. Journal of Pharmacy and 

Pharmacology 35, 718 – 723. 

 

NTP (2007) Historical Controls Report All Routes And Vehicles. MICE, October 2007. 

http://ntp.niehs.nih.gov/files/HistCont-2007-10-17-Mice_All_Routes.pdf 

 

Haseman J.K, Hailey J.R. and Morris, R.W. (1998): Spontaneous neoplasm incidences in 

Fischer 344 rats and B6C3F-1 mice in two-year carcinogenicity studies: A national 

toxicology program update. Toxicol Pathol. 26, 428-441. 

 

Battershill, J.M. and Fielder, R.J. (1998): Mouse-specific carcinogens: an assessment of 

hazard and significance for validation of short-term carcinogenicity bioassays in transgenic 

mice. Hum. Exp. Toxicol. 17, 193-205. 

 

References obtained after public consultation: 

 

US EPA (2015): EDSP: Weight of Evidence analysis of Potential Interaction with the 

Estrogen, Androgen or Thyroid Pathways; Chemical: o-Phenylphenol (o-PP) 

http://www2.epa.gov/sites/production/files/2015-06/documents/o-phenylphenol-

064103_2015-06-29_txr0057146.pdf 

 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 79

 

7. ANNEX 

 
Overview on chronic repeat dose studies performed with SOPP, overview on genotoxicity studies performed with OPP, SOPP and their 

metabolites (ref. California Environmental Protection Agency, April 2007. Ortho-Phenylphenol (OPP) and Sodium Ortho-Phenylphenate 

(SOPP), Risk Characterization Document, Dietary Exposure) and overview on special investigations performed with OPP, SOPP and their 

metabolites  

 

 

Table 1 

Overview on non-chronic repeat-dose toxicity studies performed with SOPP 

 

Method/ 

Guideline/ 

GLP 

Test organism/strain/dose 

level 

Results Remarks Reference 

Guideline/G

LP 

compliance 

not 

reported 

Male and female F344 

rats (n=10/group) 

 

Dietary administration of 

0, 0.125, 0.25, 0.5, 1.0, 

Body weights significantly lower in 2% males and 0.5, 2 

and 4 % females (not in 1% females) during the whole 

treatment period and transiently in 1% males (up to week 

3). There was a tendency towards anaemia in females at 

0.5% and above, urinary pH (at week 13) tended to be 

alkaline with increasing dietary concentration. In the 

urinary bladder of males 1 papilloma was found at 1%, 4 

Kidneys, urinary bladder 

and liver identified as 

target organs; 

 

353 mg/kg bw/d as 

103; 113 
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2.0 and 4.0 % SOPP for 

13 weeks 

 

corresponding to 0, 85, 

177, 353, 706, 1384, and 

2487 mg/kg bw/day for 

males and 0, 87, 177, 

352, 694, 1338, and 2431 

mg/kg bw/day for females

papillomas plus 5 transitional cell carcinomas at 2% and 1 

transitional cell carcinoma at 4%, as opposed to only 2 

papillomas at 4% in females. No bladder calculi were 

observed. Moderate pyelonephritis was recorded in 6/10 

males and slight in 1/10 females at 4%. No tumours at 

sites other than the urinary system were found. Liver: 

increases in liver weight; changes in liver enzymes.  

Kidneys: pyelonephritis in high dose males and females; 

increase in kidney weights. 

NOAEL. 

 

In 4 % males: 

pyelonephritis as 

predominating effect 

(60%; p≤0.01); in 2% 

males: neoplastic lesions 

in bladder as 

predominating effect 

(transitional cell 

papilloma, 44% (p≤0.05); 

transitional cell carcinoma 

56% (p≤0.01). 

Purity SOPP > 95% 

Unclear 

(Text body 

in 

Japanese) 

male F344 rats 

(n=20/group) 

 

Dietary administration of 

0, 0.625, 1.25, or 2.5% 

Body weight gain dose-dependently decreased at 1.25 and 

2.5%. 

No changes were noted in biochemical investigations of 

plasma samples. Red blood cell count and the amount of 

haemoglobin were decreased at 2.5%. The relative weight 

of the urinary bladder was dose-dependently increased 

(nearly by about 50% at the highest concentration). The 

Decrease of urinary pH 

observed; acidification 

could be due to nephritis; 

supporting study. 

Publication in Japanese, 

only tables and numbers 

190  
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SOPP for 13 weeks. number of rats with acidic urinary pH values was increased 

at 1.25 and 2.5%, urinary protein levels were decreased at 

2.5%. 

readable in English. 

Purity of SOPP unclear 

(due to Japanese 

language). 

GLP/Guideli

ne 

adherence 

not 

mentioned 

Male F344 rat 

 

Dietary administration of 

SOPP at 0, 0.25, 0.5, 1.0 

and 2.0%  

 

10 animals from each 

group killed in weeks 4, 8, 

12, 24 and 36 and 

subjected to bladder 

histopathology and SEM; 

remaining rats kept until 

week 104 and subjected 

to histopathology. 

 

Hyperplasia of bladder starting in 2% animals after 4 

weeks, increasing severity until week 104; at 36 weeks 

hyperplasia also in other groups. 

For 2% animals: No development of papilloma until week 

36; papilloma in 2 of 5 rats killed in week 104. No 

development of carcinoma until week 36; carcinoma in 2 of 

5 rats killed in week 104. 

For 1% animals: no development of PN hyperplasia, 

papilloma or carcinoma until week 104; simple hyperplasia 

from week 36. 

No findings at lower doses. 

 

 

 

Abstract Fukushima in 

Japanese 

 

Supporting study; only 

bladder investigated. 

 

Purity SOPP: at least 97 

%. 

64; 211 
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Not stated; 

Exploratory 

study from 

the open 

literature 

Male F344 rat 

 

Dietary administration of 

SOPP at 2% (40 animals) 

compared to control 

group (basal diet, 20 

animals) for 50 weeks. 

36 treated and 11 control rats investigated. 

Findings in urinary bladder: 

Papillary/nodular hyperplasia in 86% treated rats vs 0% in 

controls (p≤0.01); papilloma in 54% treated rats vs 0% in 

controls (p≤0.01); carcinoma in 39% treated rats vs 0% in 

controls (p≤0.05). 

Supportive, explorative 

study; only results from 

bladder reported. 

 

No information on purity 

of SOPP. 

107 

Not stated; 

Exploratory 

study from 

the open 

literature 

Male F344 rat 

Dietary administration of 

SOPP at 0 and 2% for 4 

weeks. 

 

Only bladder examined (once per week by TEM). After 4 

weeks an increase in dark-stained cells and a few mitoses 

were observed. The authors suggest that these changes 

are the prodromal stage of the tumours induced by SOPP 

after longer treatment periods. 

Publication in Japanese, 

abstract in English, 

supporting study. 

 

Purity of SOPP unclear 

(due to Japanese 

language). 

62 

Not stated; 

Exploratory 

study from 

the open 

literature 

Male F344 rat 

Dietary administration of 

SOPP at 2.0% for 90 d. 

Sacrifice after 3, 7, 14, 30, 65 and 90 d; blood, urine, 

liver, kidney and urinary bladder samples examined at 

each time point. Reduced food intake and body weight 

decrease returned to normal after 2 weeks. Increased rate 

of mitosis in the bladder epithelium from day 3 (although 

declining over time, the rate was still elevated at the end 

SOPP consists of: 

72% SOPP; 25.6% water, 

1.05% NaOH. 

 

227 
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of the study). Increased thickness of the bladder 

epithelium from day 14 until end of study (classified as 

hyperplasia with accompanying increased frequency of cell 

infiltration). No tumours of urinary bladder.  

No 

information 

Male B6C3F1 mice 

Dietary administration of 

SOPP at 2.0% for up to 

36 weeks. 

Investigation of the urinary bladder by LM and SEM at 

several time points did not reveal any effects. 

Information taken as 

given by the applicant; 

abstract in Japanese. 

No information on SOPP 

purity. 

64 

Not stated; 

study from 

the open 

literature 

Male and female B6C3F1 

mice (10/sex/dose) 

Dietary administration of 

SOPP at 0, 0.25, 0.5, 1.0, 

2.0 and 4.0% for 13 

weeks; LM and SEM in 3 

males and females of 

control and 2.0% group at 

4, 8 and 13 weeks. 

Reduced body weight gain in males at 1 and 2% and in 

both sexes at 4%. Reduced mean food intake in both sexes 

at 4%. Increased urinary pH value and decreased urine 

density at 4% in both sexes. 

No other toxic effects based on remaining urinary 

parameters, haematology, clinical chemistry, gross 

necropsy and full routine histopathology. No abnormal 

findings in the bladder epithelium of the 2% group at 4, 8, 

and 13 weeks based on LM and SEM. 

Supporting study. 

No information on SOPP 

purity. 

252; 255 

Not stated; 

study from 

Male F344 rats, B6C3F1 

mice, Syrian golden 

hamsters, Hartley guinea 

Morphological changes in bladder only remarkable in rats; 

reduced body weight gain in rats; simple epithelial and 

pleomorphic microvilli at each time point, PN hyperplasia in 

Supporting study; species 

differences in bladder 

99 
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the open 

literature 

pigs. 

Dietary administration of 

SOPP at 2.0% for 4, 8, 

12, 24, 36 and 48 weeks; 

investigation of bladder 

by LM and SEM; 12- and 

48 week urines analysed 

for volume, osmolality, 

pH, microscopy. 

weeks 36 and 48; slightly increased urinary pH values and 

crystal formation after 12 and 48 weeks. 

Mice: growth retarded from week 8. No effects on urinary 

parameters or bladder. 

Guinea pig: retardation of body weight after week 8; slight 

crystal formation after 12 and 48 weeks; no bladder 

changes. 

Golden hamster: no bladder changes. 

toxicity of SOPP. 

No information on SOPP 

purity. 

Not stated; 

publication 

from the 

open 

literature 

Male F344 rats 

Dietary administration of 

OPP at 0, 0.25, 0.5, 1.0 

and 2.0 % (n=15 per 

dose). 

In week 4, 8, and 12 five rats per group were examined by 

LM and SEM. The bladders of OPP-treated rats presented 

abnormal picture at all times of examination. 

Study demonstrates that 

SOPP (investigated 

concomitantly, see table 

3) is a more potent 

bladder toxicant in rat 

than OPP. 

Purity OPP: at least 98%. 

211 

Not stated; 

publication 

and 

abstract 

from the 

Female F344 rats; 

Experiment 1: (group size 

not explicitly mentioned) 

1, 2 or 4 intravesical 

Experiment 1: 

Occasional slight inflammation and epithelial hyperplasia 

with SOPP and PHQ; inflammation and hyperplasia of 

bladder mucosa, papillary or nodular hyperplasia after PBQ 

No tumour-initiating 

potential observed for 

SOPP and PHQ; PBQ could 

act as initiator and 

96; 97  
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open 

literature 

instillations into urinary 

bladder of saline, NaOH 

(solution adjusted to pH 

11.1), 0.1 % SOPP, 0.1 % 

PBQ or 0.1 % PHQ; 2-3 

rats/group killed 24 hr, 4d 

and 7d after last 

injection; LM analysis of 

bladder. 

Experiment 2 (n=20): 

investigation of tumor-

initiating potential of 

chemicals; intravesical 

instillations into urinary 

bladder of 0.1% PBQ or 

0.1% PHQ or 2.0 ml 

saline twice a week for 5 

weeks followed by 31 

weeks basal diet with or 

without 5% sodium 

saccharin. Positive 

control: 0.05% BBN 

feeding. Histopathological 

treatment. 

 

Experiment 2: 

BBN group:2 bladder papilloma, 9 PN hyperplasia, 11 

simple hyperplasia. 

 

SOPP and PHQ: no hyperplastic changes. 

PHQ: PN and/or simple hyperplasia in 9 animals. 

promotor. 

 

No information on SOPP 

purity. 
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investigation of bladders 

at termination. 

 

 

 

 

Abbreviation: 

LM: light microscopy 

SEM: scanning microsome examination 

PN: papillar / nodular 
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Table 2: overview on genotoxicity studies performed with OPP, SOPP and their metabolites 

As SCCS considers the Ames test not appropriate for Biocidal compounds, Ames test is not listed here 

 

Table 2a: results for gene mutation tests performed with OPP (CalEpa, 2007) 
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Table 2b: Results for Chromosomal Aberration tests performed with OPP (CalEpa, 2007) 
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Table 2c: Results for chromosomal Damage tests performed with OPP (CalEPA, 2007) 
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Table 2d: Results for DNA-binding and DNA-damage studies performed with OPP 

 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 91



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 92

 

 
 

 

 

 

 

 

 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 93

Table 2e: Results of Genotoxicity studies performed with SOPP (CalEpa, 2007) 
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Table 2f: Results of genotoxicity tests performed with PHQ 
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Table 2g: eRsults of genotoxicity tests performed with PBQ (CalEpa, 2007) 
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Abbreviations used in tables 2: Act: activation; ±: with and without S9; MGC: mitotic gene conversion; ERD: endoreduplication; N/A: not 

applicable; r: rat liver microsomal fraction; pos: positive; neg: negative GSH: glutathione; Cyst: cysteine; 8-OHdG: 8-

hydroxydeoxyguanine; 8-oxodG: 8-oxo-7,8-dihydro-2’-deoxyguanosine; SSB: single strand break; COMET: single cell gel electrophoresis; 

ns: not stated; s: skin homogenate; COH: cumene hydroxide; ARA: arachidonic acid; FISH: fluorescence in situ hybridization; CREST: 

centromeric antinuclear antibody; SLRL: sex-linked recessive lethal test; h: hamster liver S9 fraction 
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Table 3: Overview on special investigations on mode of action of urinary bladder effects of OPP 

 

Method/ 

Guideline/ 

GLP 

Test organism/strain/dose level Results Remarks Reference 

Not stated; 

Exploratory 

study from 

the open 

literature 

Male F344 rats 

OPP and SOPP at 0.1, 0.5, 1and 2% in diet 

Increased concanavalin A agglutinability of 

isolated bladder cells observed for 1% and 

2% SOPP and OPP. Increased agglutinability 

considered as surrogate for long-term 

carcinogenicity. 

Study barely 

readable. 

No information on 

OPP and SOPP 

purities. 

107 

Not stated; 

publication 

in Japanese, 

only short 

abstract 

available in 

English 

5 male and 5 female F344 rats; 

Dietary administration of 0 and 2% SOPP for 

159 days; 22 measurements of urinary 

alkaline phosphatase (ALP). 

Markedly decreased urinary ALP activity in 

both sexes starting 24 hr after begin of 

treatment until end of study. 

Supporting study. 

 

Purity of SOPP 

unclear (due to 

Japanese 

language). 

138 

Not stated; 

publication 

Male F344 rats; Markedly and dose-dependently increased 

urinary acid phosphatase activity from day 1 

Supporting study 130 
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in Japanese, 

only short 

abstract 

available in 

English 

Dietary administration of 0, 0.25, 0.5, 1.0 

and 2.0% SOPP for 14 days; analysis of 

urinary acid phosphatase on days 1, 4, 9 and 

14; analysis of acid phosphatase in kidney 

and prostate homogenate at termination. 

throughout the study period. No changes in 

tissue acid phosphatase. 

 

Purity of SOPP 

unclear (due to 

Japanese 

language). 

Not stated; 

explorative 

studies; 

abstracts 

and open 

literature, 

partly in 

Japanese 

Male and female F244 rats; 

Dietary administration of 0, 0.25, 0.5, 1.0 

and 2.0% SOPP for 14 days to male animals; 

dietary administration of 0 and 2% SOPP to 

male and female animals for 20 weeks; 

analysis of different enzymes in urine and 

kidney and liver microsomes. 

Dose-dependent decrease of urinary and 

kidney gamma-glutamyltransferase (GGT) 

and kidney alkaline phosphatase (ALP). 

Increase of GGT and glucose-6-phosphate 

dehydrogenase in liver homogenates at 2% 

SOPP. No change in Na/K-ATPase in kidney 

and liver homogenates. Reduction of GSH 

concentration in livers from highest dose. 

Supporting study; 

SOPP purity 95 %. 

176, 177, 

178 

Not stated, 

publication 

in Japanese, 

abstract in 

English 

Male F344 rats; 

Dietary administration of 0 (n =6) and 2% 

(n=30) SOPP for 52 weeks; periodical 

investigation of urine. 

Increased alkalinity of urine starting at week 

6; occurrence of occult blood and micro-

calculi from week 24. 

Supporting study 

Purity of SOPP 

unclear (due to 

Japanese 

language). 

281 

Not stated, 

exploratory 

study from 

Male and female F344 rats; 

Dietary administration of 0 and 2% SOPP for 

urinary c-AMP/creatinine ratio decreased 

immediately after start of treatment (in 

females observed only during the first 3 

Authors conclude 

that tumour 

formation by SOPP 

182 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 104

the open 

literature 

136 days; investigation of urinary c-

AMP/creatinine ratio (males and females), 

urinary c-GMP/creatinine (males) and c-AMP- 

and c-GMP-levels in liver and kidney 

homogenates. 

days). Increased urinary c-GMP/creatinine in 

males starting on day 3 until end of study. 

No significant change of c-AMP- and c-GMP-

levels in liver and kidney homogenates. 

is associated with 

low cAMP- and 

high c-GMP-levels. 

No information on 

SOPP purity. 

Not stated; 

publication 

from the 

open 

literature 

Male F344 rats 

Dietary administration of OPP at 0, 0.25, 0.5, 

1.0 and 2.0% (n=15 per dose) 

In week 4, 8, and 12 five rats per group were 

examined by LM and SEM. The bladders of 

OPP-treated rats presented anormal picture 

at all times of examination. 

Study 

demonstrates that 

SOPP 

(investigated 

concomitantly, see 

table 1) is a more 

potent bladder 

toxicant in rat 

than OPP. 

 

Purity OPP: at 

least 98 %. 

 

211 

Not stated; 

publication 

Female F344 rats. Experiment 1: No tumour-

initiating potential 

96; 97  
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and abstract 

from the 

open 

literature 

Experiment 1 (group size not explicitly 

mentioned): 1, 2 or 4 intravesical instillations 

into urinary bladder of saline, NaOH (solution 

adjusted to pH 11.1), 0.1% SOPP, 0.1% PBQ 

or 0.1% PHQ; 2-3 rats/group killed 24 hr, 4d 

and 7d after last injection; LM analysis of 

bladder. 

Experiment 2 (n=20): investigation of tumor-

initiating potential of chemicals; intravesical 

instillations into urinary bladder of 0.1% PBQ 

or 0.1% PHQ or 2.0 ml saline twice a week 

for 5 weeks followed by 31 weeks basal diet 

with or without 5% sodium saccharin. 

Positive control: 0.05% BBN feeding. 

Histopathological investigation of bladders at 

termination. 

Occasional slight inflammation and epithelial 

hyperplasia with SOPP and PHQ; 

inflammation and hyperplasia of bladder 

mucosa, papillary or nodular hyperplasia 

after PBQ treatment. 

 

Experiment 2: 

BBN group: 2 bladder papilloma, 9 PN 

hyperplasia, 11 simple hyperplasia. 

 

SOPP and PHQ: no hyperplastic changes 

PHQ: PN and/or simple hyperplasia in 9 

animals. 

observed for SOPP 

and PHQ; PBQ 

could act as 

initiator and 

promotor. 

 

No information on 

purities of 

substances 

investigated. 

GLP 

adherence, 

but no 

guideline 

followed 

(explorative 

Male F344 rats. 

Experiment 1: 

Dietary administration of 0, 0.1, 0.4 and 

1.25% OPP for 4 or 10 weeks (n=10/group); 

10 additional animals of 0 and 1.25% OPP 

 

Experiment 1: 

No unusual precipitate or crystal formation in 

urinary sediment of OPP-treated animals; 

reversible urothelial hyperplasia only after 

OPP acts by a 

mechanism 

involving a 

cytotoxic action on 

the urothelium 

leading to the 

25; 263 
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study) kept on control feed for 4 weeks after 

treatment. Urinary chemistry and electron 

microscopy at selected time points; 

histopathological evaluation of urinary 

bladders including LM and electron 

microscopy and labeling index (DNA-binding 

in bladder epithelium) at the respective 

terminations. 

Experiment 2: 

Dietary administration of 0, 0.08, 0.4, 0.8 

and 1.25% OPP for 13 weeks (n=22/group); 

Investigation of week 13 urine for total and 

free OPP and PHQ; LM of bladders from all 

animals; SLM for 0 and 0.8% group. 

1.25% OPP treatment for 13 weeks. Necrotic 

foci in 1.25% animals after 4- and 13 weeks; 

reversible increased labelling index after 

1.25% OPP treatment for 13 weeks. 

 

 

Experiment 2: 

Increased incidence of hyperplasia in 0.8 and 

1.25% groups (statistically significant only 

for the highest dose); significant bladder 

changes at 0.8%. 

Sulfates and glucuronides of OPP and PHQ as 

major urinary metabolites. OPP-sulfate as 

dominating metabolite but formation 

saturated at 0.8%; linear increase of the 

other metabolites up to the highest dose. 

Only trace levels of free OPP and PHQ at all 

dose levels. Cave: levels of free PHQ also 

reflects PBQ as ascorbic acid had been added 

to urine which prevents formation of PBQ. 

formation of a 

regenerative and 

reversible 

hyperplasia. Origin 

of cytotoxicity 

remains unclear 

as there was no 

evidence of 

abnormal 

crystalluria or 

formation of a 

calcium-

phosphate-

containing 

amorphous 

precipitate. 

Only trace levels 

of free OPP and 

PHQ/PBQ 

independent from 

dose; dose-

response or total 

amount of PHQ 
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metabolites. 

Cytotoxicity and 

hyperplasia at OPP 

doses of 0.8% in 

diet and higher. 

 

OPP purity ≥ 

99.5%. 

Not stated; 

publication 

from the 

open 

literature 

(exploratory 

study) 

Male F344 rats (n =15/group). 

Dietary administration of 2.0% OPP or SOPP 

for 24 weeks and comparison with groups 

receiving dietary administration of various 

chemicals and their sodium salts (e.g. 

ascorbic acid, acid saccharin, hippuric acid, 

sodium hippurate) at 5% compared to a 

control group. Collection of urine from 5 

animals and examination of bladder 

epithelium by SEM and LM in weeks 8, 16 

and 24, respectively. 

Reduction of mean body weight in all groups 

after 4 weeks. 

Urinary sodium concentration increased after 

SOPP and other sodium salts; urinary pH 

increased after SOPP; urinary osmolarity 

decreased after OPP and SOPP. 

SOPP induced slight to moderate hyperplasia 

at all time points and P/N hyperplasia in 

week 16 and 24. P/N hyperplasia was not 

observed for other sodium salts; slight to 

moderate hyperplasia occurring in week 8 

and 16 for other sodium salts returned to 

normal by week 24. SEM revealed changes of 

The authors 

conclude that the 

combination of 

elevated urinary 

pH and sodium 

concentration 

plays an important 

role in promoting 

bladder tumours 

by these 

compounds. 

 

No information on 

68 
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the luminal surface of the bladder epithelium 

after SOPP. 

substance purities.

Not stated; 

publication 

from the 

open 

literature 

(exploratory 

study) 

Male F344 rats; 

Oral gavage of 50, 100, 200 and 500 mg/kg 

bw OPP or SOPP; 

Analysis of macromolecular binding in liver, 

kidney and bladder taken 16 – 18 hr post 

exposure. 

Nonlinear increase in binding to liver, kidney 

and urinary bladder tissue. Particularly 

pronounced nonlinear profile of the binding in 

the liver and urinary bladder, while only the 

binding of SOPP displayed a nonlinear profile 

in the kidney. No increase in DNA adducts 

over the whole dose range studied. 

Authors discuss, 

that cell rate 

division in bladder 

epithelium is 

much higher when 

compared to total 

bladder tissue.  

Purity OPP: 

99.8%; SOPP 

consists of: 72% 

SOPP; 25.6% 

water; 1.05% 

NaOH. 

228 

Not stated; 

publication 

from the 

open 

literature 

(exploratory 

Male F344 rats (N=20/group); 

Dietary administration of 2.0% OPP or 2.0% 

SOPP for 4, 8, 16 and 24 weeks. 

Analysis of DNA synthesis in kidneys after 4 

weeks, histological examination at the other 

OPP: 

Increased DNA synthesis in renal papilla and 

pelvis; moderate renal papillary necrosis 

from week 4 – 16 followed by regeneration 

and hyperplasia in week 16 – 24; no changes 

in renal pelvis. 

Applicant 

concludes that 

changes in urinary 

Na+ and pH may 

irritate the renal 

pelvis which is 

lined by 

258 
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study) time points. SOPP: 

Increase DNA synthesis in renal pelvis, slight 

increase in renal papilla. 

Papillary hyperplasia and necrosis in weeks 8, 

16 and 24; hyperplasia of pelvis in weeks 16 

and 24. 

transitional 

epithelium. In the 

bladder 

comparable 

effects were 

observed. SOPP 

produced simple 

and PN 

hyperplasia and 

increased urinary 

pH as well as Na+ 

concentration. 

OPP did not induce 

these changes. 

 

No information on 

substance purities.

Not stated; 

publication 

from the 

open 

literature 

Male F344 rats (n=10/group); 

Dietary administration of 1.25% OPP, 2.0% 

SOPP or control diet for 10 weeks. Analysis of 

urine in weeks 1, 5 and 9. Investigation of 

SOPP caused a higher urinary pH than OPP. 

No amorphous precipitates or other solids 

were observed in the urine and urinary 

calcium concentrations were not affected. 

OPP and SOPP had similar proliferative 

The results of the 

study indicate that 

OPP and SOPP do 

not form abnormal 

urinary solids (in 

265 



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 110

(exploratory 

study) 

bladder and kidneys by LM and SEM. 

Immunohistochemical analysis of BrdU 

incorporation into urothelial cells. 

effects on the urothel (at LM, SEM and BrdU 

labelling indices). No treatment-related 

effects on kidneys. 

the case of e.g. 

saccharin or 

ascorbate, sodium 

salts enhanced 

bladder 

carcinogenesis, 

but acid forms did 

not. High doses of 

sodium salts 

produced pH-

dependent, solid 

precipitate). 

Purity OPP: 

99.8%; purity 

SOPP: 101.6% 

Below: Combination toxicity studies 

GLP 

adherence 

unclear; no 

guidelines 

followed 

(exploratory 

F344 rats and B6C3F1 mice; 

Combined treatment of either OPP or SOPP 

with thiabendazole (TBZ) versus treatment 

with individual compounds. 

Results with SOPP: 

Induction of bladder tumours in male rats at 

2.0% SOPP after 13 weeks; effect enhanced 

and shifted to lower dose levels by TBZ.  

Transitional cell hyperplasia in the urinary 

Supporting 

information. 

SOPP and OPP 

targets differ 

between species; 

52; 56;  

162; 163; 

164; 166;  
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studies); 

Publications 

from the 

open 

literature, 

mostly in 

Japanese 

with 

abstracts in 

English 

Studies with SOPP: 

Dietary concentrations of SOPP: 0.5 – 2.0%; 

dietary concentrations of TBZ0. 1 and 2.0%.  

Durations between 13 and 65 weeks. 

Studies with OPP: 

Gavage dosage of OPP to rats: 533, 800 and 

1200 mg/kg bw/d and 355 mg TBZ/kg bw/d 

six days/week for 6 weeks. 

Dietary OPP concentrations administered to 

mice: 0.65, 1.3 and 2.6%; TBZ at0.2 %, 

duration 52 weeks. 

bladders at dose levels where tumours have 

been observed but also below these. 

Bladder calculi predominantly in males at 

2.0% SOPP, or 1.0 and 2.0% SOPP+TBZ. 

Transitional cell hyperplasia of the renal 

pelvis and nephritic lesions (interstitial 

nephritis or pyelonephritis) in 2.0% SOPP 

treated rats, the latter also in combination 

with TBZ. 

Results with OPP in rats: 

Urinary bladder epithelium of rats not 

affected by OPP alone or in combination with 

TBZ; degeneration and necrosis of renal 

tubular epithelium by combination of OPP and 

TBZ. 

Results with OPP in mice: 

Kidneys: degenerative/necrotic changes in 

tubules, in collecting duct epithelia and in 

transitional cells of the papilla at 0.65% OPP 

and above). 

bladder, kidney 

and liver effects 

intensified by TBZ.

No information on 

substance purities.
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Liver: hepatocellular enlargement, 

pigmentation focal, liver cell necrosis, 

haemosiderin deposits at 2.6% OPP); 

synergistic effect of TBZ. 

GLP 

adherence 

not stated; 

no guideline 

followed 

(exploratory 

study) 

Male F344 rats (n = 30-31/dose). 

Dietary administration of 0, 0.64% NaHCO3; 

2.0% SOPP; 1.25 % OPP; or 1.25 % OPP 

supplemented with 0.16, 0.32, or 0.64% 

NaHCO3 for 104 weeks; investigation of 

urinary bladders at termination. 

Urinary pH and electrolytes, including sodium 

monitored throughout the study. 

Histologic lesions in urinary bladders of all 

dose groups after 104 weeks. 

 

1.25 % OPP only: P/N hyperplasia as the only 

lesion identified; 

OPP plus 0.16 or 0.32% NaHCO3: papillary 

and nodular hyperplasia and carcinomas and 

a higher incidence of papillary and nodular 

hyperplasia.  

OPP plus 0.64% NaHCO3: P/N hyperplasia, 

papilloma and carcinoma; incidences of 

lesions comparable to SOPP-alone group. 

 

Urinary pH: slightly acidic (pH 6-7) in the 

control and the OPP-alone groups, slightly 

The carcinogenic 

effect of OPP was 

enhanced by 

NaHCO3. 

Increased urinary 

pH plus increased 

urinary sodium ion 

concentration due 

to the NaHCO3 

supplementation 

enhanced the 

carcinogenic effect 

of OPP. 

Purity OPP: 

99.45%; SOPP 

consisted of: 72% 

SOPP, 26.78% 

water, 1.25% 

65, 116 
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alkaline (pH 7-8) in the SOPP-alone and OPP 

plus 0.64% NaHCO3 groups; increase in 

urinary pH dependent on feed concentrations 

of NaHCO3. 

Mean urinary sodium: statistically 

significantly (p<0.05) increased compared to 

control: 109% at 2.0% SOPP; 89%, 52% and 

59% at OPP plus 0.64%, 0.32% or 0.16% 

NaHCO3.  

NaOH. 

Not stated; 

publication 

from the 

open 

literature 

(exploratory 

study) 

Male and female F344 rats (72 animals in 

total). 

Dietary administration of 1.25% OPP or 2% 

SOPP alone or in combination with 3% 

NaHCO3 or 1 %NH4Cl or with 3% NaHCO3 or 

1 %NH4Cl alone for 8 weeks; investigation of 

urinary pH, urinary components and 

unconjugated OPP metabolites (OPP, PHQ, 

PBQ); bladder histopathology at termination. 

Body weight gain significantly reduced in all 

treated males and in OPP- or SOPP-treated 

females. Urine volume increased in male rats 

receiving OPP + NaHCO3, SOPP + NH4Cl or 

NH4Cl alone and in females on OPP + NaHCO3 

or SOPP. 

Urinary pH levels significantly increased by 

NaHCO3 in OPP-treated rats and decreased 

by NH4Cl in the SOPP groups. 

Urinary Sodium: higher in males when 

compared to females; highest in both sexes 

treated with OPP + NaHCO3. After SOPP 

The authors 

conclude that the 

diverse urinary 

changes affect 

urothelial 

proliferation rather 

in combination 

than separately 

and that the 

presence of OPP 

metabolites may 

be unimportant in 

the OPP 

carcinogenesis 

94 
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alone: slightly higher than in controls. 

Histopathology: 

Females: simple and P/N hyperplasia only in 

OPP + NaHCO3 group. 

Males: 

OPP: no lesions 

SOPP and NaHCO3 alone: simple and P/N 

hyperplasia 

OPP + NaHCO3: mild to severe P/N 

hyperplasia 

Analysis of metabolites: 

OPP and PHQ levels much higher in ♂ 

compared to ♀, no sex difference in PBQ 

after OPP feeding, slight difference after 

SOPP feeding (higher levels in ♂). NaHCO3 

reduced the concentration of OPP, PHQ and 

PBQ in both sexes. Compared to SOPP alone 

only minor effects of NH4Cl on metabolite 

even under 

conditions of 

alkalinuria and 

high sodium ion 

concentration. 

 

Purity OPP: 99.45 

%; SOPP 

constisted of: 

72% SOPP, 

26.78% water, 

1.25% NaOH. 
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concentration apart from reduced PHQ in ♂.  

In general, independent from treatment, PHQ 

levels were highest among the 3 metabolites 

tested, PBQ only excreted in small amounts; 

PBQ absent rats receiving OPP + NaHCO3 (in 

which the most advanced proliferative lesions 

were observed) and in ♀ on SOPP + NH4Cl. 

Not stated; 

publication 

from the 

open 

literature 

(exploratory 

study) 

Male F344 rats (n=30/31 per group). 

Dietary administration of 1.25% OPP with 

and without drinking water administration of 

0.4% NaHCO3; dietary administration of 

2.0% SOPP with and without drinking water 

administration of 1.0% NH4Cl for 26 weeks; 

analysis of week 25 urine; histopathology at 

termination. 

Significant increase in incidences of 

hyperplasias after OPP, OPP + NaHCO3 and 

SOPP but not after SOPP + NH4Cl. 

Tumor incidences: 

OPP: 12 papillomas 

OPP + NaHCO3: 20 papillomas 

SOPP: 21 papillomas 

SOPP + NH4Cl: 3 papillomas 

Nephritic lesions in some rats of all groups, 

with highest incidence and severity after 

SOPP + NH4Cl 

Authors conclude 

that formation of 

tumours is 

promoted by 

alkalization and 

inhibited by 

acidification of 

urine. 

No information on 

substance purities.

57 
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Not stated; 

publication 

from the 

open 

literature 

(exploratory 

study) 

(Apparently only) male F344 rats 

(n=30/group for initiation/promotion studies; 

n=45/group and 15 controls for urine 

measurements). Initiation by drinking water 

administration of N-butyl-N-(4-

hydroxybutyl)nitrosamine (BBN) at 0.01 and 

0.05% for 4 weeks, followed by diets 

containing 2.0% OPP or 2.0% SOPP for 32 

weeks; histological analysis of bladder at 

termination. Analysis of pH and osmolarity in 

urine on days 27, 29, 32. 

SOPP following 0.01% BBN: 

Increase in P/N hyperplasia. 

SOPP following 0.05 % BBN: 

P/N hyperplasia, papilloma and carcinoma 

greatly increased (97%, 100% and 100%) 

versus BBN alone (34%, 23% and 7%). 

SOPP alone: 

induction of preneoplastic (86%) and 

neoplastic (17%) lesions in bladder. 

OPP following 0.05 % BBN: 

Increase (not statistically significant) in BBN-

induced incidences of P/N hyperplasia, 

papilloma and carcinoma. 

OPP alone: no histologic lesions in bladder 

Urine: elevation of pH after SOPP but not 

after OPP. 

Authorss conclude 

that SOPP 

possesses 

initiating and 

promoting 

activities. 

Purity OPP: 98%; 

purity SOPP: 97%.

67 

Not stated; 

publication 

Male F344 rats Regimen 1, SOPP: Promoting activity 66 
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from the 

open 

literature 

(exploratory 

study) 

Regimen 1: Initiation by drinking water 

administration of BBN at 0.01% for 4 weeks, 

followed by diets containing 2.0% OPP or 

2.0% SOPP for 64 weeks; 

Regimen 2: 

Dietary administration of 0, 0.25, 0.5, 1.0 

and 2.0% SOPP for 104 weeks (with interim 

sacrifices at week 4, 8, 12, 24, 36, 48) or 

OPP for 12 weeks (with interim sacrifices at 

week 4 and 8). 

Analysis of bladder at termination. 

Compared to BBN-only, increase in P/N 

hyperplasia numbers and papilloma 

incidences (72% vs 40%). 

SOPP alone: induction of P/N hyperplasia 

(68%), papilloma (18%) and carcinoma 

(21%). 

OPP following BBN: increase in individual 

incidences of P/N hyperplasia (54%) and 

papilloma (35%), not statistically significantly 

different from BBN. 

Except for one case of P/N hyperplasia, no 

histologic lesions in bladders from OPP-alone 

group. 

Serial sacrifices: 

At 2.0% SOPP hyperplasia first observed in 

week 4, P/N hyperplasia in week 36, tumors 

in week 104; at 1.0% SOPP: simple 

hyperplasia first observed in week 36. No 

histologic lesions at lower doses in week 36 

or 104. 

of SOPP. 

No information on 

substance purities.



SCCS/1555/15  
 

Revision of the Opinion on o-Phenylphenol, Sodium o-phenylphenate and Potassium o-phenylphenate 
____________________________________________________________________________________________________________________ 

 118

OPP: surface changes of luminal surface of 

slight degree at 2.0 % in weeks 4, 8 and 12. 

Not stated; 

publication 

from the 

open 

literature 

(exploratory 

study) 

Male F344 rats (n= 14-30). 

Initiation by drinking water administration of 

BBN at 0.01 and 0.05% for 4 weeks, followed 

by diets containing 2.0% OPP or 2.0% SOPP 

for 32 weeks; histological analysis of bladder 

at termination. 

Compared to 0.05% BBN alone, significant 

increase in preneoplastic changes after BBN 

and 2% SOPP, but not after BBN followed by 

2% OPP or 2% OPP alone. 

Significantly increased number of tumors 

after SOPP (57 vs. 9), but not after OPP (17 

vs. 9). SOPP without BBN: 3 tumors; OPP 

without BBN: no tumor 

Initiating and 

promoting 

activities of SOPP 

but not OPP; 

No information on 

substance purities.

124 

Not stated; 

publication 

from the 

open 

literature 

(exploratory 

study) 

Male F344 rats (n=12-20/group) 

Initiation by drinking water administration of 

BBN at 0.02% for 2 weeks, followed by diet 

containing 2.0% SOPP for 22 weeks (other 

substances also investigated in this study); 

comparison to groups without BBN 

pretreatement or BBN only treatment for 2 

weeks; histological analysis of bladder at 

termination. 

SOPP had a significant promoting effect on 

the incidences of P/N hyperplasias and 

papillomas; SOPP also induced PN 

hyperplasia without BBN initiation. 

Promoting activity 

of SOPP; induction 

of preneoplastic 

lesions by SOPP. 

No information on 

substance purities.

168 

Not stated; 

publication 

Male F344 rats (n=30). Markedly increased urinary bladder 

hyperplasia and tumour incidence after 

Promoting activity 

of SOPP; induction 

211 
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from the 

open 

literature 

(exploratory 

study) 

Initiation by drinking water administration of 

BBN at 0.05% for 4 weeks, followed by diet 

containing 2.0% SOPP or 2.0% OPP or 

normal diet for 32 weeks; comparison to 

groups without BBN pretreatement or BBN 

only treatment for 4 weeks; histological 

analysis of bladder and kidneys at 

termination. 

BBN/SOPP. SOPP alone: a few tumours and 

P/N hyperplasia.  

No increased incidence of bladder lesions or 

tumors after BBN/OPP. No mucosal bladder 

lesion after OPP alone. 

In kidneys of OPP (but not SOPP) treated 

rats: changes indicative of the beginning of 

chronic nephropathy accompanied by very 

slight tubular dilation were seen.  

of preneoplastic 

lesions by SOPP. 

 

Purity SOPP: at 

least 97%; purity 

OPP: at least 

98%. 

Not stated; 

publication 

and abstract 

from the 

open 

literature 

(exploratory 

study) 

female F344 rats (n=20/group). 

Intravesical instillation of 0.1% PBQ, 0.1% 

PHQ, or 0.2 ml saline to two respective 

groups, twice a week for 5 weeks. 

From week 6-31 one of the dosed groups 

were fed diets containing 5% sodium 

saccharin (SS), the other groups received 

basal diets. Positive controls received 0.05% 

BBN in drinking water (4 weeks), followed by 

SS diet from week 6-31. 

Positive controls: 

bladder papillomas in 2/20 rats, P/N 

hyperplasia in 9/20 rats (including the 2 rats 

with papillomas) and simple hyperplasia in 

11/20 rats. 

No hyperplastic changes in rats treated with 

PHQ followed by SS. 

P/N and/or simple hyperplasia in 9/20 rats 

after PBQ. 

Authors conclude 

that PBQ may play 

an essential role in 

the rat urinary 

bladder 

carcinogenesis. 

No information on 

PHQ and PBQ 

purities. 

96; 97 
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Not stated; 

publication 

from the 

open 

literature 

(exploratory 

study) 

Female CD-1 mice. Dermal study. 

Initiation: SOPP in DMSO (10 mg/100 µl) or 

DMBA (7,12-dimethylbenz[a]anthracene (10 

µg/100 µl) twice weekly for 5 weeks. 

Promotion: starting 1 week after last 

initiation: either SOPP (5 mg/mouse), 10 µg 

12-o-tetradecanoylphorbol-13-acetate (TPA) 

or acetone (all in a total volume of 0.1 ml 

acetone twice weekly for 47 weeks); 

Determination of BrdU indices in mice 

receiving 5 or 20 mg SOPP for 16 hr. 

SOPP alone did not induce skin tumours and 

did not enhance the progression of 

papillomas to carcinomas; skin tumour 

formation increased after initiation with 

DMBA and promotion with SOPP when 

compared to DMBA initiation only group. 

Dose-related increase in epidermal thickness 

and BrdU incorporation into epidermal basal 

cells in mice exposed to 5 or 20 mg 

SOPP/animal. 

Ulceration and hyperplasia of the skin in mice 

treated with 5 applications of 5 mg SOPP, 

inflammation at 20 mg SOPP, marked 

corrosion at both dose levels of SOPP. 

The authors 

conclude that 

SOPP is an 

ulcerogenic agent 

which induces 

epidermal 

proliferation and 

can act as a 

promoter, but not 

as an initiator or a 

complete 

carcinogen in the 

two-stage mouse 

skin 

carcinogenesis 

model. 

 

SOPP purity: 97 

%. 

274 

Not stated; 

publication 

from the 

Female CD-1 mice. 

Investigation of PBQ and PHB in a two-stage 

PBQ caused sustained hyperplasia, weak 

promoting potential after DMBA initiation. 

Authors conclude 

that (S)OPP 

metabolites 

242 
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open 

literature 

(exploratory 

study) 

mouse skin carcinogenicity model with DMBA 

as initiator and TPA as promoter). 

 

PHQ: neither initiating nor promoting. investigated do 

not influence skin 

tumour 

development. 

No information on 

PHQ and PBQ 

purities 

Not stated; 

Exploratory 

study from 

the open 

literature 

Male F344 rat. 

Administration of [14C]-OPP or [14C]-SOPP at 

50, 100 and 500 mg/kg bw (gavage); 

analysis of metabolites. 

 

At 5 or 50 mg/kg bw two major metabolites 

were identified as glucuronic acid and sulfate 

ester conjugates of OPP. At 500 mg/kg a 

third metabolite was characterized as PHQ 

conjugated with glucuronic acid and/or 

sulfate groups. The formation of this 

metabolite was markedly dose-dependent as 

shown by further investigations. In 

experiments performed with SOPP 4 male 

F344 rats each were dosed with 5, 50 or 500 

mg/kg [14C]-SOPP by gavage. The urine 

collected over 24 h contained no detectable 

amounts of PHQ (detection limit 1-2% of 

total radioactivity) at 5 or 50 mg/kg, but 

contained 24.6 ± 6.4% of this PHQ 

Purity OPP: 99.8 

%. 

SOPP consisted of: 

72% SOPP, 25.6% 

water, 1.05% 

NaOH. 

227 
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conjugate. 
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