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98.0% and 2.5%. 

Under irradiation the test item degraded to form a significant number of 
degradates. Some of them were further mineralised to 14CO2. The 
formation of radioactive carbon dioxide increased continuously 
amounting to 8.8% and 6.8% for the buffer and pond samples, 
respectively. The presence of 14CO2 demonstrates that photodegradation 
involves cleavage of the isothiazolone ring. Besides 2-(n-octyl)-4-[4,5-
14C]isothiazolin-3-one (14C-OIT), up to 10 radioactive fractions were 
detected, four of which accounted for more than 10% of the applied 
radioactivity. The pattern of metabolites was slightly different between 
buffer solution and pond water. The major radioactive fractions formed 
in the buffered system were M3, M7 and M8, whereas in the pond system 
M7, M8 and M10 were detected in amounts over 10%. M8 was identified 
by HPLC and LC/MS as N-(N-octyl) acetamide. M3 was identified as  
N-(N-octyl) ethyl amine. The very polar radioactive fractions, M7 and 
M10, were repeatedly re-generated in high dose experiments in buffer 
solution, natural and bi-distilled water. Several work-up procedures and 
mass spectrometric analysis were performed. Due to repeated clogging 
of the MS system after injection of purified M7/M10, structure 
elucidation for these fractions was not possible using LC/MS. However, 
chromatography and MS results indicate that the fractions must consist 
of several components, most probably polymers or adducts with 
differently sized fragments of the N-(N-octyl) side-chain. 

In the buffer system, the metabolites, N-(N-octyl) ethyl amine (M3) and 
M7 increased continuously and accounted for a maximum mean amount 
of 16.2% and 55.1%, respectively after 15 days of irradiation. The 
metabolite M8, N-(N-octyl) acetamide reached its maximum of 23.3% on 
day 4 and declined to 1.3% after 15 days of irradiation. All other 
metabolites were individually ≤ 4.0% (mean values). 

Virtually no degradation of 2-(n-octyl)-4-[4,5-14C]isothiazolin-3-one 
(14C-OIT) was observed in the dark control samples of the buffer test 
system. After 15 days of incubation, the test item still represented 95.4% 
of the applied radioactivity. The amount of carbon dioxide was ≤ 0.3%.  

In the pond water, a different pattern was observed. The major 
metabolite was M10 reaching the maximum of 58.7% of the initial 
amount after 15 days of irradiation. N-(N-octyl) acetamide (M8) reached 
its highest concentration of 25.1% on day 4 and degraded to 4.5% at day 
15. M7 reached its maximum of 11.3% on day 4 and degraded thereafter 
to 5.0% on day 15. M3 metabolite represented only 5.2% at the end of 
the irradiation (day 15). All other metabolites were individually ≤ 6.2% 
(mean values). 

Contrary to the buffer system, the test item degraded in the dark controls 
of the pond system from 97.4% initially to 42.6% within 15 days. 
Formation of carbon dioxide reached a maximum value of 7.9% at study 
end (mean value). Degradation observed in the pond system was due to 
microbial activity, since the samples were shown to be non-sterile on day 
15. The dark metabolic pattern, was completely different from the 
photodegradation pattern observed for the irradiated systems being 
comparable with the one observed in the biodegradation study on 2-(n-
octyl)-4-[4,5-14C]isothiazolin-3-one (14C-OIT) [2]. However, the 
irradiated samples were shown to be sterile during the whole irradiation 
time. 

The rate of photodegradation of 2-(n-octyl)-4-[4,5-14C]isothiazolin-3-
one (14C-OIT) was described using first order kinetics. The following 
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Results and discussion Applicant’s version considered acceptable, noting the following: 

A range of latitudes, such as 30-40°, should not be used. However the summer 
values are in good agreement and can be allowed, the values for spring, fall and 
winter are as follows. The applicant’s data was converted into the corresponding 
values for 30/40/50 ˚N using the conversion equations used by the applicant and 
described in Appendix II of the report.  These and the resulting values are  as 
follows: 
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Fall Calculated Half-life (DT50) and DT90 in Natural Fall Sunlight days 

Compound Sunlight 50° N  Sunlight 40° N  Sunlight 30° N  

 
DT50 DT90 DT50 DT90 DT50 DT90 

Parent 10.4 35.4 7.3 24.9 5.5 18.7 

M8 11.6 38.8 8.2 27.3 6.1 20.6 

Parent pond 14.5 47.5 10.2 33.5 7.7 26.2 

M7 38.3 128.1 26.9 90.2 20.3 70.7 

M8 19.1 62.6 13.5 44.1 10.1 34.6 

       
Winter 

Calculated Half-life (DT50) and DT90 in Natural Winter Sunlight 
days 

Compound Sunlight 50° N  Sunlight 40° N  Sunlight 30° N  

  DT50 DT90 DT50 DT90 DT50 DT90 

Parent 22.8 77.3 11.9 40.2 7.5 25.4 

M8 25.4 84.9 13.2 44.1 8.3 27.9 

Parent pond 31.7 104 16.5 54 10.4 35.5 

M7 83.7 280.2 43.5 145.5 27.5 95.8 

M8 41.8 136.9 21.7 71.1 13.7 46.8 
  
4.2.4: The OECD Guideline astates that non linear kinetrics should be used; the 
applicant has re-evaluated the data using first order kinetics to calculate t12 , rate 
constant and r2 (data shown below within figure A7_1_1_2-4) 

Conclusion Applicant’s version is considered acceptable noting the following: 

5.2 : Metabolites M7 and M10 were not identified, despite the fact that these were 
present at >50 % in the samples  It should be noted that Attempts were made to 
identify the very polar unknown major photodegradates, M7 and M10 

Reliability 2 

Study conducted in accordance with generally accepted scientific principles, 
possibly with incomplete reporting or methodological deficiencies, which do not 
affect the quality of relevant results. 

 

Acceptability Acceptable 

Remarks All endpoints and data presented in the summary and tables have been checked 
against the original study.The DT50 values can be considered acceptable, however 
the study fails to identify metabolite M7 and M10, while this is a requirement, the 
non-identification of the metabolites has no effect upon the resulting DT50 values. 

 As discussed within Doc IIA the photometabolites are not relevant to the final risk 
assessment. 

All endpoints and data presented in the summary and tables have been checked 
against the original study. 

 
COMMENTS FROM ... 

Date  
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Table A7_1_1_2-1: Description of test solution and controls 

Criteria Details 
Purity of water Purified water and natural pond water sterilised by gamma 

irradiation up to a maximal dose of 60 kGy. 

Preparation of test chemical solution Stock solution: 0.202 mg 2-(n-octyl)-4-[4,5-14C]isothiazolin-3-one 
(14C-OIT)/mL acetonitrile. 

Test concentrations (mg a.s./L) Initial concentrations:  (buffer) and  (natural 
pond water); The concentration of the co-solvent acetonitrile was 
0.2%. 

Temperature (°C) About 25 °C 

Preparation of a.s. solution Not applicable 

Controls Dark controls 

Identity and concentration of co-
solvent 

See above 

 

Table A7_1_1_2-2: Description of test system 

Criteria Details 

Laboratory equipment Photolysis was performed using cylindrical vessels constructed 
entirely of Pyrex glass covered with quartz glass plates (to cut off 
radiation below 290 nm similarly to the natural sunlight cut-off by 
ozone), which were screwed on top of the vessel. Exposed area 
28.26 cm2; 100 mL solution 

Test apparatus  

Radiometer LI-1800 spectrophotometer  

Properties of artificial light source:  

Nature of light source  Max. 765 W/m2 at max. UV filtering (lambda 
< 800 nm) with irradiance between 400 W/m2 and 765 W/m2 to a 
pre-set value.) 

Emission wavelenght spectrum 

 
 

Light intensity 400 W/m2 to 765 W/m2 

Filters UV filter with a 290 nm cut-off to simulate natural sunlight 
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Table A7_1_1_2-3: Degradation of 14C-OIT in the irradiated buffer samples at pH 7. Results shown in 
% of the applied radioactivity. 

Pattern
Irradiated Buffer (pH 7) [Suntest] 0 0.08 0.17 0.63 1 2 4 8 15

(%applied) [Sunlight]1 0 0.2 0.3 1.3 2.0 4.1 8.1 16.2 30.5
A 98.1 93.9 88.6 76.0 65.5 46.1 21.2 5.0 0.6
B 97.7 94.4 91.0 76.9 67.3 45.5 20.2 5.8 1.6

mean 97.9 94.2 89.8 76.5 66.4 45.8 20.7 5.4 1.1
A * * * * * * 0.7 * *
B * * * * * * * * *

mean * * * * * * 0.4 * *
A * 0.4 * * * 0.9 2.3 4.7 3.0
B * * * * 0.7 0.3 * 3.3 3.0

mean * 0.2 * * 0.3 0.6 1.1 4.0 3.0
A 1.2 0.8 0.7 1.3 2.0 2.9 8.3 14.9 15.6
B 0.6 1.1 0.8 1.5 1.7 4.4 7.2 14.3 16.8

mean 0.9 1.0 0.7 1.4 1.8 3.6 7.8 14.6 16.2
A * * * * * 0.5 1.1 2.0 *
B * * * * * 0.5 2.6 * 3 5

mean * * * * * 0.5 1.8 1.0 1.7
A 0.4 0.4 0.4 * * * * * *
B 0.5 0 5 0.7 * * * 0.4 * *

mean 0.4 0.5 0.6 * * * 0.2 * *
A * * * * * * 1 8 * 3 2
B * * * * * * 1.6 1.8 3.2

mean * * * * * * 1.7 0.9 3.2
A * 0 9 1 8 5 5 12.4 18 9 33 3 52 9 56 2
B 1 2 1 0 2.1 5.7 9.9 19.4 30 0 51 8 54 0

mean 0.6 0.9 2.0 5.6 11.1 19.2 31.7 52.3 55.1
A 0.3 1.9 3.2 10 0 14.7 21 8 20 0 6.9 *
B * 1.8 3.4 10 3 15 2 22.7 26 5 14.4 2.5

mean 0.2 1.8 3.3 10.2 15.0 22.3 23.3 10.6 1.3
A * * * * * 1.6 1.4 2.4 2.4
B * * 0.3 * 0.6 1.3 1.6 2.1 2.2

mean * * 0.2 * 0.3 1.5 1.5 2.2 2.3
A * * 0.3 1.3 * * * 1.8 3.0
B * * * 0.8 0.8 0.4 1.5 1.7 *

mean * * 0.1 1.1 0.4 0.2 0.8 1.7 1.5
A n.p. <0.1 <0.1 0.4 0.8 1.3 3.1 7.1 9.9
B n.p. <0.1 <0.1 0.4 0.8 1.8 3.5 3.7 7.6
A n.p. <0.1 <0.1 <0.1 0.2 0.3 0.4 0.5 0.6
B n.p. <0.1 <0.1 <0.1 0.2 0.4 0.5 0.6 0.7
A 100.0 98.3 95.0 94.6 95.6 94.1 93.5 98.1 94.4
B 100.0 98.8 98.4 96.6 97.9 97.3 97.1 101.3 95.0

M10 (unknown)

T O T A L 

M5 (unknown)

M9

M7 (unknown)

M2 (unknown)

Parent

M3

M4 (unknown)

M1 (unknown)

14CO2

Volatiles in e hylene glycol

M6 (unknown)

M8

IRRADIATION TIME IN DAYS

 
A/B: Replicates 
*: not detected or lower than detection limit 
1 natural summer sunlight at latitude 50°N 
M3: N-(n-octyl) ethyl-amine, contains also low amounts of N-(n-octyl)malonamic acid 
M8: N-(n-octyl)acetamide 
M9: N-(n-octyl)oxamic acid 
M7/M10: radioactive fractions conaining multiple components 
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Table A7_1_1_2-4: Distribution of 14C-OIT in the dark control buffer samples at pH 7. Results shown 
in % of the applied radioactivity. 

Pattern (pH 7)
Dark control
(% applied) 0 0.08 0.17 0.63 1 2 8 15

Parent 98.5 99.0 96.9 98.0 99.0 97.4 98.2 95.4
M1 (unknown) * * * * * * * *
M2 (unknown) 0.3 0.3 * * * 0.3 3.2 4.4

M3 0.7 0.8 0.8 * 0.6 0.6 1.3 0.4
M4 (unknown) * * * * * * * *
M5 (unknown) 0.5 0.4 0.7 * 0.4 0.5 0.5 *
M6 (unknown) * * * * * * * 1.2
M7 (unknown) * * * * * 0.3 0.4 0.4

M8 * * 0.3 * * * * *
M9 * * * * * * 0.3 0.7

M10 (unknown) * * * * * * * *
14CO2 n.p. 0.0 <0.1 <0.1 <0.1 <0.1 <0.1 0.3

TOTAL 100.0 100.6 98.7 98.1 100.0 99.2 104.1 102.7

INCUBATION TIME IN DAYS

 
 
*: not detected or lower than detection limit 
M3: N-(n-octyl) ethyl-amine, contains also low amounts of N-(n-octyl)malonamic acid 
M8: N-(n-octyl)acetamide 
M9: N-(n-octyl)oxamic acid 
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Table A7_1_1_2-5: Degradation of 14C-OIT in the irradiated natural pond water samples. Results 
shown in % of the applied radioactivity. 

Pattern 
natural water [Suntest] 0 0.08 0.17 0.63 1 2 4 8 15
(% applied) [Sunlight]1 0 0.2 0.3 1.3 2.0 4.1 8.1 16.2 30.5

A 97.9 95.0 96.2 85.6 76.2 56.8 31.0 9.6 2.2
B 98.2 95.0 95.2 87.4 74.3 56.2 31.5 11.0 2.8

mean 98.0 95.0 95.7 86.5 75.2 56.5 31.2 10.3 2.5
A 0.4 0.4 * * * * * * *
B 0.8 * 0.4 * 1.3 * * * *

mean 0.6 0.2 0.2 * 0.6 * * * *
A 0.7 * * * * 0.8 * 3.6 4.2
B 0.6 * * * 1.5 0.5 * 4.4 4.3

mean 0.6 * * * 0.7 0.7 * 4.0 4.2
A 0.7 1.2 0.7 * 0.8 1.7 3.1 3.5 5.4
B 0.8 1.2 0.7 * 0.9 0.8 2.4 5.3 5.0

mean 0.8 1.2 0.7 * 0.8 1.3 2.8 4.4 5.2
A * * * * 1.6 3.0 6.6 0.3 5.6
B * 0.6 0.4 * 2.2 4.6 5.8 4.9 4.6

mean * 0.3 0.2 * 1.9 3.8 6.2 2.6 5.1
A * 0.4 0.4 * * 1.4 * * *
B * * 0.5 * * 1.4 * * *

mean * 0.2 0.5 * * 1.4 * * *
A * 0.4 * * * 1.1 1.8 1.2 2.4
B * 0.3 0.6 * * 2.0 1.6 * *

mean * 0.3 0.3 * * 1.6 1.7 0.6 1.2
A * 0.5 1.5 4.8 6.3 9.5 12.9 7.0 6.2
B * 0.8 0.9 3.9 4.2 6.8 9.7 10.6 3.9

mean * 0.7 1.2 4.3 5.2 8.1 11.3 8.8 5.0
A * 1.3 2.7 7.5 12.3 19.0 25.5 21.1 5.3
B * 1.6 2.4 8.8 11.1 16.8 24.7 15.4 3.6

mean * 1.4 2.5 8.2 11.7 17.9 25.1 18.2 4.5
A * * * * * * 2.0 3.5 5.4
B * 0.4 * * * 1.2 2.5 4.4 5.9

mean * 0.2 * * * 0.6 2.3 3.9 5.7
A * * 0.4 1.8 4.3 7.4 14.6 41.7 54.3
B * 0.3 0.5 1.5 4.4 8.2 17.8 42.0 63.2

mean * 0.1 0.5 1.6 4.3 7.8 16.2 41.9 58.7
A n.p. <0.1 <0.1 0.1 0.3 0.7 1.6 4.1 6.8
B n.p. <0.1 <0.1 0.2 0.3 0.4 1.4 1.8 6.7
A n.p. <0.1 <0.1 <0.1 0.1 0.3 0.5 0.6 0.7
B n.p. <0.1 <0.1 <0.1 0.2 0.5 0.8 0.9 1.0
A 99.7 99.3 101.9 99.9 101.8 101.8 99.5 96.3 98.5
B 100.3 100.2 101.7 101.9 100.3 99.4 98.1 100.8 101.0

Parent

M5 (unknown)

M6 (unknown)

M8

M2 (unknown)

M3

M4 (unknown)

M9

M1 (unknown)

M7 (unknown)

IRRADIATION TIME IN DAYS

Volatiles in ethylene glycol

M10 (unknown)

T O T A L 

14CO2

 
A/B: Replicates 
*: not detected or lower than detection limit 
1 natural summer sunlight at latitude 50°N 
M3: N-(n-octyl) ethyl-amine, contains also low amounts of N-(n-octyl)malonamic acid 
M8: N-(n-octyl)acetamide 
M9: N-(n-octyl)oxamic acid 
M7/M10: radioactive fractions conaining multiple components 
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Table A7_1_1_2-6: Distribution of 14C-OIT in the dark control natural pond water samples. Results 
shown in % of the applied radioactivity. 

Pattern nat. water
Dark control
(% applied) 0 0.08 0.17 0.63 1 2 4 8 15

Parent 97.4 95.4 97.6 97.4 93.9 93.3 86.9 82.0 42.6
M1 (unknown) 0.4 * 0.4 1.5 1.8 1.2 * * 9 5
M2 (unknown) 0.9 * 1.9 * * 1.8 1.9 8.5 *

M3 0.5 1 2 0.7 * 0.7 0.6 1.2 1.7 *
M4 (unknown) 0.8 0.6 0.9 0.6 2.1 1.8 3.0 * 7.8
M5 (unknown) * * * * * * 2.5 * *
M6 (unknown) * 0 3 * 2.4 2.1 * 3.2 1.1 12 8
M7 (unknown) * 0 8 * * * * * * *

M8 * 1.6 0 3 * * 0.7 * * 0.5

M9 * 0.4 * * * 0.5 * 0.9 0.8
M10 (unknown) * 0.3 * * * 0.4 0.5 3.4 1.2
M11 (unknown) * * * * * * * * 1.1
M12 (unknown) * * * * * * * * 9.1

14CO2 n.p. 0 0 <0.1 <0.1 0.2 0.4 1.7 3.2 7 9
TOTAL 100.0 100.6 101.9 102.0 100.9 100.6 100.9 100.9 93.3

INCUBATION TIME IN DAYS

 
 
*: not detected or lower than detection limit 
M3: N-(n-octyl) ethyl-amine, contains also low amounts of N-(n-octyl)malonamic acid 
M8: N-(n-octyl)acetamide 
M9: N-(n-octyl)oxamic acid 

 








	1 REFERENCE
	1.1 Reference
	1.2 Data protection
	1.2.1 Data owner
	1.2.2 Company with letter of access
	1.2.3 Criteria for data protection


	2 GUIDELINES AND QUALITY ASSURANCE
	2.1 Guideline study
	2.2 GLP
	2.3 Deviations

	3 MATERIALS AND METHODS
	3.1 Test material
	3.1.1 Lot/Batch number
	3.1.2 Radiochemical Purity
	3.1.3 Radiolabelling
	3.1.4 UV/VIS absorption spectra and absorbance value
	3.1.5 Specific Radioactivity

	3.2 Reference substances
	3.3 Test solution
	3.4 Testing procedure
	3.4.1 Test system
	3.4.2 Properties of light source
	3.4.3 Determination of irradiance
	3.4.4 Temperature
	3.4.5 pH
	3.4.6 Duration of the test
	3.4.7 Number of replicates
	3.4.8 Sampling
	3.4.9 Analytical methods

	3.5 Transformation products
	3.5.1 Method of analysis for transformation products


	4 RESULTS
	4.1 Controls
	4.2 Photolysis data
	4.2.1 Concentration values
	4.2.2 Mass balance
	4.2.3 Half-lives
	4.2.4 Kinetic order

	4.3 Specification of the transformation products

	5 APPLICANT'S SUMMARY AND CONCLUSION
	5.1 Materials and methods
	5.2 Results and discussion
	5.3 Conclusion
	5.3.1 Reliability
	5.3.2 Deficiencies


	EVALUATION BY RAPPORTEUR MEMBER STATE
	Date
	Materials and Methods
	Results and discussion
	Conclusion
	Reliability
	Acceptability
	Remarks

	COMMENTS FROM ...
	Date
	Materials and Methods
	Results and discussion
	Conclusion
	Reliability
	Acceptability
	Remarks


