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Section 7.1.2.2.1 
Annex Point IIIA XII.2.1 

Aerobic aquatic degradation study (sea water)  

   

Results and discussion Applicant’s version is considered  acceptable  noting the following: 

4.1.4 The UK CA does not agree that the metabolites are transient in nature.  
While the metabolites do appear to ultimately appear to mineralise to CO2 and the 
decline of the metabolites do not appear to be linked to the formation of any 
minor metabolites; the metabolites do not appear to be present for a short enough 
period of time to be termed as transient  

Within the high dose study. M21 appears at two consecutive sampling points at 
amounts ≥5%, and should be classified as a major metabolite The applicant 
attempted to identify metabolites using LC-MS, but stated that they were 
unsuccessful due to the low dosing concentration, the low concentration of the 
respective metabolic fractions and the fact that the fractions contain multiple 
components.   

 

First order non linear kinetics were not used, when the UK CA carried out an 
independent evaluation of the kinetics the following values were calculated: 

 Low Dose High Dose 

k 0.44 0.31 

DT50 1.6 days 2.3 days 

DT90 5.3 days 7.5 days 

r2 0.940 0.920 

It should be noted that while the r2  is within the acceptable range, the points 
below 20 % do not have a good fit, this does not have an effect upon the DT50 
value, but the reliabilty of the DT90 is reduced. 

Utiling the top down approach the following kinetics were calculated for 
metabolite M21. 

M21 Low Dose 

k 0.180 

DT50 3.9 

DT90 12.8 

r2 0.973 

 

The UK CA have concluded that the metabolites M21 is relevant for 
environmental risk assessment (see Doc IIA), and PECsw calcution will be 
required. While the metabolites have not been identified,  this will not have an 
effect upon the resulting risk assessment as the PECs shall be reported in terms of 
g OIT/L 
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Section 7.1.2.2.1 
Annex Point IIIA XII.2.1 

Aerobic aquatic degradation study (sea water)  

   

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

5.2:  The transient metabolites were not identified.  However, it should be noted 
that some metabolites are still increasing in concentration at the end of the study, 
where none are ≥5%. 

The UK CA note a large amounts (up to 68.5 %) of non extractable radioactivity 
were reported to be contained within the solid matter after concentration of the 
water samples, however no further extraction procedures were carried out upon 
the solid matter.Clearly it was not ensured that the radioactivity was non-
extractable from the solid matter after concentration of the sample but it is stated 
that the bound radioactive residue continued to mineralise to CO2 (section 3.6 of 
report). The UK CA agrees with this in principle as when the results are examined 
it can be seen that while all metabolites and OIT decrease to below a measurable 
concentration bound residues increase, afterwhich bound residues decrease but 
CO2 continue to increase, however it can not be classified as non-extractable as 
no attemps were made to extract the bound residues. 

The applicant states that they have been unable to identify metabolites (report 
section 3.6).   The applicant attempted to identify similar metabolites in other 
matrices using LC-MS, but stated that they were unsuccessful due to the low 
dosing concentration, the low concentration of the respective metabolic fractions 
and the fact that the fractions contain multiple components.  The ionization of the 
metabolites, which is necessary for mass spectral detection, was also probably 
reduced and this was in part due to the presence of the multiple components.  The 
metabolites also did not correspond to available reference standards.  As stated in 
OECD guideline 309 P1, a higher dosing concentration could be used to help to 
mitigate this problem.  However, as the metabolites are present at concentrations 
of <10 %, this is acceptable.  

 

Reliability 2 

The study contained minor methodological deviations which do not affect the 
quality of results. 

Acceptability Acceptable 

Remarks The end points and data presented in the summary and tables have been checked 
against the original study.  

The reliability of the study has been decreased as no attemps were made to extract 
the residues from the solid matter post concentration. 
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Table A7_1_2_2_1-1: Properties of the sea water used in the study. 

 
Table A7_1_2_2_1-2: Parameters (pH and oxygen concentration) measured in a control sea water 

sample at various incubation intervals. 

 

Incubation Room
Time Temp.
(d) (mg/l) (°C)

0 8.11 7.88
7 8.09 8.06
14 8.56 7.97 20 ± 2
25 8.22 8.00

Average 8.25 7.98
± SD 0.22 0.08

Natural Sea Water

pHOxygen Conc.

 
SD: Standard Deviation 

Water   Sea water   

Source         
Sampling Date        
Parameters measured at sampling:     
pH   8.07   
Temperature   1°C   
Paramet ers measured after arrival at RCC:     
Redox potential (mV)   204   
pH   8.16   
Oxygen content (mg/l)   8.61   
Total organic carbon (TOC; ppm)   1.22   
Dissolved organic carbon (DOC; ppm)   5.16   
Total nitrogen  (mg/l water)   1.86   
Total phosphorus  (mg/l water)   0.03   

Nitrat e (mg/l NO 3 -   - N)   1.69   

Nitrite (mg/l NO 2 -   - N)   <0.50   

Ammonium (mg/l NH 4 +   - N)   0.14   
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Table A7_1_2_2_1-3: Balance of the applied radioactivity in the sea water treated with 2-(n-octyl)-4-[4,5-
14C]isothiazolin-3-one (14C-OIT) at doses of 10 µg/L (top) and 100 µg/L (bottom). 
Values are given in percent of the applied radioactivity. 

 

0 1 3 5 7 11 17
A 3.4 9.8 54.2 63.1 46.1 56.0 38.0
B 3.4 9.3 58.3 58.6 54.4 58.2 32.7

mean 3.4 9.5 56.3 60.9 50.2 57.1 35.4
A 97.6 88.1 26.4 10.3 10.6 16.2 5.7
B 97.1 89.6 21.7 12.9 9.5 6.6 4.4

mean 97.3 88.8 24.1 11.6 10.0 11.4 5.1
A 101.0 97.8 80.6 73.4 56.6 72.3 43.7
B 100.5 98.9 80.1 71.5 63.9 64.8 37.1

mean 100.7 98.4 80.3 72.4 60.3 68.5 40.4
A --- --- --- 6.6 7.3 6.7 4.5
B --- --- --- 12.5 7.6 4.2 8.4
A n.p. 0.3 1.8 9.8 18.5 21.3 37.0
B n.p. 0.2 1.8 3.2 17.4 28.8 39.2
A n.p. 0.3 1.8 16.3 25.8 27.9 41.5
B n.p. 0.2 1.8 15.6 25.0 33.0 47.7

mean n.p. 0.3 1.8 16.0 25.4 30.5 44.6
A n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
B n.p. <0.1 <0.1 <0.1 <0.1 0.1 <0.1

mean n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
A 101.0 98.1 82.4 89.7 82.5 100.3 85.3
B 100.5 99.1 81.9 87.1 89.0 98.0 84.8

91.4 ± 7.6Mean +/- SD

Incubation Time (days)Low Dose Sample

Organic phase

TOTAL in 
SOLUTION

Water phase

Total

Dissolved CO2 in 
Water phase

Evolved 14CO2

other volatiles

Total 14CO2

 
 

0 1 3 5 7 11 17
A 3.7 6.0 24.1 44.8 48.8 45.5 32.2
B 3.5 6.5 32.7 48.4 58.2 37.0 41.0

mean 3.6 6.2 28.4 46.6 53.5 41.3 36.6
A 99.8 95.0 65.0 33.1 24.6 12.2 13.0
B 98.1 96.0 59.4 33.4 14.2 19.7 7.9

mean 99.0 95.5 62.2 33.3 19.4 15.9 10.4
A 103.5 100.9 89.1 78.0 73.4 57.7 45.2
B 101.7 102.5 92.1 81.8 72.5 56.7 48.8

mean 102.6 101.7 90.6 79.9 72.9 57.2 47.0
A --- --- --- 10.5 6.9 0.9 6.8
B --- --- --- 11.2 14.4 --- ---
A n.p. <0.1 0.8 5.6 7.4 18.4 33.8
B n.p. <0.1 0.7 4.7 5.6 25.0 33.1
A n.p. <0.1 0.8 16.1 14.3 19.3 40.6
B n.p. <0.1 0.7 15.9 20.0 25.0 33.1

mean n.p. <0.1 0.7 16.0 17.2 22.1 36.8
A n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
B n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

mean n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
A 103.5 101.0 89.9 94.1 87.7 77.0 85.8
B 101.7 102.5 92.8 97.7 92.5 81.8 82.0

92.1 ± 8.5

Incubation Time (days)

Mean +/- SD

SampleHigh dose

Organic phase

TOTAL in 
SOLUTION

Water phase

Total

Dissolved CO2 in 
Water phase

Evolved 14CO2

other volatiles

Total 14CO2

 
 

n.p.: Not performed 
SD: Standard Deviation  
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Table A7_1_2_2_1-4: Pattern of biodegradation in the sea water treated with 2-(n-octyl)-4-[4,5-
14C]isothiazolin-3-one (14C-OIT) at a dose of 10 µg/L (low dose). Values are given 
in percent of the applied radioactivity. 

 

OIT
Biodegradation

Low Dose
A 95.3 88.1 22.0 1.9 3.9 n.a. n.a.
B 97.1 89.6 17.7 3.4 3.5 n.a. n.a.

Mean 96.2 88.8 19.9 2.7 3.7 n.a. n.a.
A * * 0.8 * * n.a. n.a.
B * * * * * n.a. n.a.

Mean * * 0.4 * * n.a. n.a.
A * * 0.6 2.6 1.1 n.a. n.a.
B * * 1.2 * 1.0 n.a. n.a.

Mean * * 0.9 1.3 1.1 n.a. n.a.
A * * * 1.0 1.4 n.a. n.a.
B * * 0.6 1.2 1.3 n.a. n.a.

Mean * * 0.3 1.1 1.4 n.a. n.a.
A * * * * * n.a. n.a.
B * * * 1.4 * n.a. n.a.

Mean * * * 0.7 * n.a. n.a.
A * * * 1.5 * n.a. n.a.
B * * * 1.4 * n.a. n.a.

Mean * * * 1.4 * n.a. n.a.
A * * 0.5 * * n.a. n.a.
B * * * * * n.a. n.a.

Mean * * 0.2 * * n.a. n.a.
A * * * * * n.a. n.a.
B * * 0.6 * * n.a. n.a.

Mean * * 0.3 * * n.a. n.a.
A 2.3 * 5.0 * * n.a. n.a.
B * * 4.0 * * n.a. n.a.

Mean 1.1 * 4.5 * * n.a. n.a.
A * * * * * n.a. n.a.
B * * 0.7 1.9 * n.a. n.a.

Mean * * 0.3 1.0 * n.a. n.a.
A * * 4.4 1.4 2.3 n.a. n.a.
B * * 3.3 2.2 2.1 n.a. n.a.

Mean * * 3.9 1.8 2.2 n.a. n.a.
A * * * 1.8 1.8 n.a. n.a.
B * * 1.8 * 1.6 n.a. n.a.

Mean * * 0.9 0.9 1.7 n.a. n.a.
A * * 2.0 * * n.a. n.a.
B * * 1.6 * * n.a. n.a.

Mean * * 1.8 * * n.a. n.a.
A * * 1.2 * * n.a. n.a.
B * * * 1.4 * n.a. n.a.

Mean * * 0.6 0.7 * n.a. n.a.
A 3.4 9.8 44.2 63.1 46.1 72.3 43.7
B 3.4 9.3 48.5 58.6 54.4 64.8 37.1

Mean 3.4 9.5 46.3 60.9 50.2 68.5 40.4
A n.p. 0.3 1.8 16.3 25.8 27.9 41.5
B n.p. 0.2 1.8 15.6 25.0 33.0 47.7

Mean n.p. 0.3 1.8 16.0 25.4 30.5 44.6
A n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
B n.p. <0.1 <0.1 <0.1 <0.1 0.1 <0.1

Mean n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

14CO2***

EG

11 17

adsorbed 
radioactivity **

M20

M21

M23

M24

M13

M15

M1

M12

M5c

M7

0 1 3 5 7

Incubation Time (days)

Sa
m

pl
e

OIT

M11

M17

M22

 
* Not detected 
** Radioactivity adsorbed to dissolved organic matter in the sea water (non-extractable) 
*** Total 14CO2 
n.p. Not performed 
n.a.: Not analysed due to insufficient radioactivity after concentration 
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Table A7_1_2_2_1-5: Pattern of biodegradation in the sea water treated with 2-(n-octyl)-4-[4,5-
14C]isothiazolin-3-one (14C-OIT) at a dose of 100 µg/L (high dose). Values are given 
in percent of the applied radioactivity. 

OIT

Biodegradation
High dose

A 99.8 95.0 37.3 11.2 3.7 1.4 0.8
B 98.1 96.0 45.5 19.0 2.6 3.0 0.7

Mean 99.0 95.5 41.4 15.1 3.1 2.2 0.7
A * * * 0.1 * * 0.6
B * * * * * * 0.5

Mean * * * 0.1 * * 0.5
A * * * * * * 0.1
B * * 4.7 0.9 * * *

Mean * * 2.4 0.4 * * 0.1
A * * * * * 1.0 0.1
B * * * * 1.0 * 0.1

Mean * * * * 0.5 0.5 0.1
A * * 0.4 0.4 * * *
B * * 0.3 0.9 1.7 * *

Mean * * 0.4 0.6 0.9 * *
A * * 0.3 0.8 1.4 1.7 2.3
B * * 0.3 0.8 0.9 1.8 1.9

Mean * * 0.3 0.8 1.1 1.8 2.1
A * * * * * 1.6 0.1
B * * * 0.8 1.8 * *

Mean * * * 0.4 0.9 0.8 0.1
A * * 3.3 3.9 3.0 * *
B * * * 0.6 * * *

Mean * * 1.6 2.3 1.5 * *
A * * 0.6 0.1 * * *
B * * 0.6 0.5 * * *

Mean * * 0.6 0.3 * * *
A * * * * * * *
B * * 0.1 0.4 * * *

Mean * * 0.0 0.2 * * *
A * * * * * * *
B * * * 0.2 * * *

Mean * * * 0.1 * * *
A * * 2.4 * * * *
B * * 1.8 1.1 * * *

Mean * * 2.1 0.5 * * *
A * * * 2.5 * * *
B * * * 0.9 * * *

Mean * * * 1.7 * * *
A * * * * * * *
B * * * 0.5 * * *

Mean * * * 0.3 * * *
A * * 5.1 * * * *
B * * 1.4 0.8 * * *

Mean * * 3.3 0.4 * * *
A * * * * * 0.3 *
B * * * 0.9 * * *

Mean * * * 0.5 * 0.1 *
A * * 7.6 6.4 6.3 2.3 0.8
B * * 10.8 4.4 2.9 2.9 *

Mean * * 9.2 5.4 4.6 2.6 0.4

7 11 170 1 3 5

Incubation Time (days)

M17

M14

M11

M5b

OIT

D
up

lic
at

e

M21

M19

M20

M16

M18

M13

M15

M1

M12

M7

M10

M5c

  
* Not detected 
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Table A7_1_2_2_1-5 continued: 

OIT
Biodegradation

High dose
A * * 3.5 * 5.4 * *
B * * 1.5 0.7 2.6 0.7 1.5

Mean * * 2.5 0.3 4.0 0.3 0.8
A * * 6.7 4.7 4.6 4.6 4.4
B * * 0.5 2.0 0.7 8.2 2.3

Mean * * 3.6 3.3 2.6 6.4 3.4
A * * 7.5 3.7 3.5 1.0 3.8
B * * 3.3 2.4 2.0 3.6 1.7

Mean * * 5.4 3.1 2.7 2.3 2.8
A * * * 5.9 * 1.4 1.5
B * * 1.8 0.4 2.1 3.1 1.4

Mean * * 0.9 3.2 1.1 2.2 1.4
A * * * * * * 1.4
B * * * * 0.9 * *

Mean * * * * 0.4 * 0.7
A * * * * * * *
B * * * * * * *

Mean * * * * * * *
A 3.7 6.0 14.5 38.2 45.6 42.6 29.2
B 3.5 6.5 19.5 43.4 53.2 33.5 38.7

Mean 3.6 6.2 17.0 40.8 49.4 38.0 34.0
A n.p. <0.1 0.8 16.1 14.3 19.3 40.6
B n.p. <0.1 0.7 15.9 20.0 25.0 33.1

Mean n.p. <0.1 0.7 16.0 17.2 22.1 36.8
A n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
B n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Mean n.p. <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

EG

14CO2***

7 11 170 1 3 5

M25

M26

M27

Incubation Time (days)

D
up

lic
a

te

M22

M23

M24

adsorbed 
radioactivity **

  
* Not detected 
** Radioactivity adsorbed to dissolved organic matter in the sea water (non-extractable) 
*** Total 14CO2 
n.p. Not performed 
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