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2022  7  13  

0713 7  

2022  7  19  867  

2022  8  29  255  

2022  10  12  257  

2022  11  25  258  

2023  1  17  885  

2023  1  18  2023 2  16   

2023  3  1   

2023  3  7  892  

   3 8  

    

 

 

2021 7 1    

    

      

      

      

    

    

    

   

 

 

2021 10 1    

 *        

 *        

      

      

      

     * 2021 11 15  
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CAS No. 39515-40-7 T-

EPA

 

8

T80- T-

 

T80- T-

 

T80- T-

ADI  

T80- T-

 

T80-

 

T80-

 

T80-

13 52

NOAEL 3 mg/kg /

 

-T- T80-

NOAEL T80-

2  

ADI NOAEL

200 0.015 mg/kg /  

 

  





 

6 

 

3-

-T- T80-

11

1 2 5 6  

T-
1

35 145

 

  

                                            
1 T-

 



 

7 

 

1 8

1
2 EPA ECHA

4 [%]=(1 ) - - (1 ) - -

(1 ) - - (1 ) - - 40 40 10 10 T80-

(1 ) - - 85% -T-

1 6  

1 2  

 

1 -T- T80-

%  

 -T-  T80-  

(1 ) - -  84.7 38 

(1 ) - -  8.3 38 

(1 ) - -  2.4 10 

(1 ) - -  0.3 10 

(1 ) - -  3.8 1.6 

(1 ) - -  0.4 1.6 

(1 ) - -  0.1 0.4 

(1 ) - -   0.4 

 

 

 

SD 7 14C

T80- -T- [phen-14C] T80-

[phen-14C] -T-

1 0.9 

mBq

1 7  

 

  

SD 7 2

1 2 4 6 10 24 48 72 LSC

 

3  

C D Tmax 5.2 6.8 Cmax

1.8ppm 24 AUC 20.8 21.7 µg eq. hr/g

                                            
2 -T-  



 

8 

C D Tmax 8.4 6.8 Cmax

2.4ppm 24 AUC 32.3 28.5 µg eq. hr/g  

C D

A B

-T-

1  

 

2  

  mg/kg  

A T80- a 

 [phen-14C] -T-

b  

2.5 

-T- 1.0

 

B [phen-14C] -T- b 1.0 

C [phen-14C] T80- c 2.5 

D [phen-14C] -T- b 2.5 

a (1 )- /(1 )- =1/4 
b (1 )-  
c (1 )- /(1 )- =1/4 

 

3 14C  

µg eq/g a 

   

 A B C D A B C D 

 

1 0.12 0.11 0.35 0.27 0.12 0.08 0.42 0.32 

2 0.28 0.23 0.75 0.58 0.30 0.20 1.05 0.74 

4 0.56 0.42 1.61 1.25 0.50 0.51 1.63 1.59 

6 0.54 0.49 1.77 1.59 0.67 0.86 2.15 1.90 

10 0.41 0.54 1.04 1.36 0.63 0.95 2.07 1.92 

24 0.07 0.06 0.20 0.15 0.11 0.12 0.28 0.14 

48 0.10 0.05 0.24 0.09 0.11 0.04 0.05 0.36 

72 0.07 0.02 0.09 0.08 0.02 0.04 0.02 0.17 

Tmax (hr) 4.8 7.6 5.2 6.8 7.2 9.2 8.4 6.8 

Cmax (ppm) 0.58 0.65 1.8 1.8 0.78 1.05 2.4 2.4 

AUC0-24hr (µg eq hr/g) 7.4 8.0 20.8 21.7 10.0 13.4 32.3 28.5 

a 5  

 

  

SD 7 [phen-14C] T80-

[phen-14C] -T- 2.5 mg/kg 

2 6 24 72
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LSC  

4  

2~6 

6 24

72 1 7  

 

4 14C  

µg eq/g a 

 

 

 

[phen-14C] T80-  [phen-14C] -T-  

  

2 6 24 72 T1/2 2 6 24 72 T1/2 

  0.77 0.95 0.05 0.00 4.2 0.96 1.23 0.17 0.00 6.3 

 0.29 0.24 0.01 <0.00 4.4 0.29 0.31 0.03 <0.00 5.6 

 1.14 1.57 0.08 0.00 4.1 1.57 2.06 0.27 0.00 6.1 

 0.03 0.03 <0.00 <0.00 NC 0.03 0.05 0.00 <0.00 5.1 

 0.14 0.29 0.33 0.18 NC 0.15 0.41 0.36 0.20 96.5 

 0.53 0.83 0.07 0.01 5.1 0.59 0.97 0.18 0.01 7.5 

 0.56 0.71 0.06 0.01 5.1 0.65 0.76 0.12 0.01 6.7 

 0.25 0.31 0.02 <0.00 4.7 0.31 0.40 0.06 <0.00 6.5 

  0.82 1.52 0.17 0.00 5.6 1.02 1.66 0.14 0.00 5.0 

 0.18 0.46 0.03 <0.00 4.6 0.36 0.53 0.03 <0.00 4.3 

 1.20 2.51 0.27 0.00 5.6 1.67 2.82 0.22 0.01 4.9 

 0.03 0.05 0.00 <0.00 4.2 0.03 0.07 0.00 <0.00 3.7 

 0.08 0.30 0.27 0.16 112.0 0.12 0.48 0.54 0.19 NC 

 0.49 1.13 0.22 0.01 7.6 0.54 1.11 0.16 0.02 6.5 

 0.66 1.60 0.31 0.01 7.5 0.71 1.64 0.26 0.02 6.7 

 0.22 0.51 0.06 <0.00 5.7 0.31 0.55 0.05 <0.00 5.3 

a 3  
NC  

 

  

SD 7 [phen-14C] T80-

[phen-14C] -T- 2.5 mg/kg 

24 48 72 LSC

TLC LSC HPLC

 

5 6  

72

39.6 56.6% 47.4 62.2%
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4'-OH- PBacid sul. 3-(4-hydroxyphenoxy)benzoic acid 

sulfate conjugate PBacid 3-phenoxybenzoic acid 4'-OH-

PBacid 3-(4-hydroxyphenoxy)benzoic acid

1 7  

 

5 14C  

% a 

 

 

 

[phen-14C] T80-  [phen-14C] -T-  

24 48 72 24 48 72 

  48.5 52.5 52.9 36.9 39.0 39.6 

 43.4 48.9 49.3 57.2 61.8 62.2 

 91.9 101.4 102.2 94.1 100.8 101.7 

  38.2 40.6 41.0 51.6 55.9 56.6 

 57.8 60.5 61.0 35.5 46.7 47.4 

 95.9 101.1 102.0 87.1 102.6 104.0 

a 3  

 

6 14C  

%  

 

   

[phen-14C]

T80-

 

[phen-14C] -

T-

 

[phen-14C]

T80-

 

[phen-14C] -

T-

 

 4’-OH-PBacid sul. 45.6 32.8 32.1 48.1 

4'-OH-PBacid 1.4 1.0 0.8 1.7 

PBacid 3.8 2.9 3.7 3.7 

 ND 2.0 0.7 1.0 

HPLC  2.1 0.8 3.8 2.2 

 52.9 39.6 41.0 56.6 

  48.0 57.8 58.1 40.5 

 0.3 0.3 0.3 1.5 

 0.8 0.6 0.6 0.5 

HPLC  0.1 3.5 2.0 4.8 

 49.3 62.2 61.0 47.4 

PBacid 3-phenoxybenzoic acid 
4'-OH- PBacid sul. 3-(4-hydroxyphenoxy)benzoic acid sulfate conjugate  
4'-OH- PBacid 3-(4-hydroxyphenoxy)benzoic acid 
ND  
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 d d-T- d-T80-  

-T- d-T80-

 
14C Tmax Cmax

24 AUC

2 6 24 72
14C 

2 6 14C 

6 24 4.1

7.6 14C 72

72 14C 39.6

56.6 47.4 62.2

T80-

4'-OH-PBacid sul.

 

 -T-

[phen-14C] T- -T80- 2.5 mg/kg 

-T- 1.0mg/kg 

[phen-14C] -T- 1.0 mg/kg 14C 
14C 

Tmax Cmax AUC -T-

 

-T- -T80-

 

-T- -T80-

( 1 7) 

 

 

SD T80- [1 ]-

[1 ]- 3 14C 14CO
14C 14CN

1 3

1.7 3.3 mg/kg 7

LSC

 

7  
14CO 14C T80- [1 ]- [1 ]-

                                            
3 10% Tween 80 
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7
14CO 14C [1 ]-

[1 ]- 93%
14CN 60 80%

4 7% 3 [1 ]- [1 ]-

1 8  

 

 

1 14C  

 

7 14C T80- [1 ]- [1 ]-  

7 % a 

    

  

14CO  93 43 49 1  105 34 71 <1  

 101 51 50 -  100 54 46 -  

14C

 

 96 83 13 <1  97 50 47 <1  

 94 88 6 -  95 76 19 -  

14CN  60 28 28 4  78 22 52 4  

 68 36 25 7  65 28 33 4  

a 3  
-  

 

 

  

SD / 5/7 5 / [phen-14C] -T80-

(1 )- (1 )- 2.5 100 mg/kg 

2.5 mg/kg / 14 15

1 2 3 5 7

LSC  

8 10  

(1 )- (1 )- 14C 2.5 mg/kg 

98.5 % 49.5 % 49.0 % 95.6 % 69.4 %

26 .2 % 98.4 % 54.5 % 43.9 % 98.4 %

59.5 % 38.9 % 100 mg/kg 2.5 
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mg/kg / 14C
14C (1 )-

14C 9  

 

8 14C -T80- (1 )- (1 )-  

2.5 mg/kg (%)a 

 

   

 1 2 3 5 7 

   46.6 ± 14.4 48.0 ± 14.8 48.6 ± 15.1 48.9 ± 15.2 49.0 ± 15.2 

 47.4 ± 15.3 49.3 ± 15.5 49.4 ± 15.5 49.5 ± 15.5 49.5 ± 15.4 

 94.0 ± 2.63 97.3 ± 1.52 98.0 ± 1.27 98.3 ± 1.23 98.5 ± 1.22 

  23.9 ± 6.38 25.5 ± 6.08 25.8 ± 6.13 26.1 ± 6.18 26.2 ± 6.19 

 60.4 ± 8.71 68.9 ± 6.65 69.2 ± 6.65 69.4 ± 6.64 69.4 ± 6.63 

 84.3 ± 6.13 94.5 ± 1.32 95.1 ± 1.20 95.4 ± 1.17 95.6 ± 1.17 

   40.0 ± 13.3 42.6 ± 14.0 43.2 ± 14.1 43.6 ± 14.4 43.9 ± 14.6 

 48.3 ± 13.6 50.9 ± 13.4 51.8 ± 13.0 54.4 ± 14.6 54.5 ± 14.6 

 88.3 ± 9.65 93.5 ± 10.9 95.0 ± 9.59 98.0 ± 4.69 98.4 ± 4.53 

  35.5 ± 9.18 38.1 ± 9.60 38.4 ± 9.65 38.8 ± 9.66 38.9 ± 9.70 

 51.0 ± 12.4 59.2 ± 10.4 59.3 ± 10.3 59.5 ± 10.3 59.5 ± 10.3 

 86.2 ± 8.32 97.2 ± 2.28 97.8 ± 2.21 98.2 ± 2.19 98.4 ± 2.15 

a 5  ±  

 

9 14C -T80- (1 )- (1 )-  

100 mg/kg (%)a 

 

   

 1 2 3 5 7 

   37.4 ± 7.96 39.2 ± 8.14 39.8 ± 8.33 40.1 ± 8.39 40.2 ± 8.43 

 41.6 ± 7.20 59.0 ± 8.57 59.2 ± 8.55 59.3 ± 8.53 59.3 ± 8.53 

 78.9 ± 11.3 98.2 ± 2.25 99.0 ± 2.58 99.3 ± 2.65 99.5 ± 2.72 

  18.8 ± 4.32 20.7 ± 4.08 21.1 ± 4.08 21.4 ± 4.17 21.6 ± 4.22 

 67.1 ± 9.47 73.6 ± 6.60 73.9 ± 6.48 74.1 ± 6.40 74.4 ± 6.31 

 85.9 ± 5.39 94.3 ± 3.20 95.1 ± 3.08 95.6 ± 2.95 96.0 ± 2.93 

   30.1 ± 6.42 32.1 ± 6.37 32.4 ± 6.41 32.5 ± 6.42 32.6 ± 6.41 

 48.8 ± 7.51 65.2 ± 7.71 65.6 ± 7.17 65.7 ± 7.16 65.7 ± 7.15 

 78.9 ± 11.2 97.3 ± 2.63 98.0 ± 1.84 98.2 ± 1.84 98.3 ± 1.83 

  17.9 ± 4.80 20.2 ± 4.26 20.6 ± 4.37 20.8 ± 4.43 21.0 ± 4.49 

 70.6 ± 7.47 76.1 ± 7.70 78.1 ± 5.62 78.2 ± 5.58 78.2 ± 5.57 

 88.5 ± 6.50 96.3 ± 4.10 98.6 ± 2.24 99.0 ± 2.24 99.2 ± 2.23 

a 5  ±  
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10 14C -T80- (1 )- (1 )-  

2.5 mg/kg % a 

 

   

 1 2 3 5 7 

   69.3 ± 8.05 71.1 ± 8.08 71.7 ± 8.29 72.4 ± 8.55 72.7 ± 8.58 

 22.1 ± 8.30 24.1 ± 8.72 24.2 ± 8.69 24.3 ± 8.66 24.3 ± 8.64 

 91.4 ± 0.97 95.3 ± 0.70 96.0 ± 0.45 96.7 ± 0.47 97.1 ± 0.39 

  42.3 ± 5.84 44.6 ± 5.30 45.4 ± 5.41 46.0 ± 5.48 46.2 ± 5.52 

 46.0 ± 6.49 51.9 ± 6.66 52.2 ± 6.65 52.5 ± 6.62 52.6 ± 6.59 

 88.3 ± 1.48 96.5 ± 1.97 97.6 ± 1.83 98.4 ± 1.78 98.8 ± 1.74 

   68.6 ± 9.41 72.2 ± 9.65 73.0 ± 9.86 73.6 ± 10.0 73.7 ± 10.1 

 19.0 ± 11.3 23.5 ± 11.3 23.7 ± 11.3 23.8 ± 11.3 23.9 ± 11.2 

 87.6 ± 3.30 95.7 ± 2.10 96.7 ± 1.77 97.4 ± 1.64 97.6 ± 1.60 

  55.0 ± 7.00 57.8 ± 7.25 58.8 ± 7.17 59.5 ± 7.09 59.8 ± 7.06 

 31.7 ± 5.59 36.7 ± 7.43 37.0 ± 7.47 37.2 ± 7.47 37.3 ± 7.48 

 86.7 ± 3.56 94.5 ± 4.17 95.7 ± 4.26 96.7 ± 4.33 97.1 ± 4.38 

a 5  ±  

 

 14C  

SD 7 5 / [phen-14C] -T80-

(1 )- (1 )- 2.5 mg/kg 1

2 4 6 8 24 72 19 30

LSC  

11 12  

(1 )- (1 )- 2.5 mg/kg 
14C 6

14C (1 )-

1 .10  0.053 1.23 0.857ppm (1 )- 0.884 0.069

0.909 0.985ppm 14C

T1/2 (1 )- 5 6 (1 )- 12 14
14C 24

14C (1 )- 0.338ppm (1 )-

0.801ppm 14C T1/2 (1 )-  1 7

 7 30 3 6 (1 )- 2 10

9  

 



 

15 

11 14C -T80- (1 )-  

2.5 mg/kg a 

 g -T80- eq/g 

   

 1 2 4 6 8 24 72 7 19 30 

 0.116 0.292 0.326 0.221 0.152 0.023 <0.012 0.009b <0.008 <0.009 

 0.370 0.836 1.10 0.564 0.669 0.067 0.007 0.003b <0.003 <0.003 

 0.049 0.101 0.200 0.094 0.090 0.014 0.003d 0.004b <LOD <LOD 

 0.021 0.032 0.053 0.046 0.033 <0.008 <0.007 <LOD <0.006 <0.007 

 0.116 0.211 0.452 0.650 0.714 0.176 0.023 <LOD 0.004d <LOD 

 

0.058 8.38 33.1 53.7 49.6 1.57 0.132 Nm 0.012b <0.003 

 0.043 0.158 0.259 0.117 0.335 0.338 0.233 0.089 0.019 0.008c 

 0.100 0.230 0.322 0.244 0.172 0.016 <LOD <LOD <LOD <LOD 

 0.724 1.82 2.28 0.972 0.789 0.070 0.015 0.004 <LOD <LOD 

 

26.1 60.3 36.6 7.44 6.23 0.510 0.064 0.002b 0.005b 0.003c 

 0.366 0.809 1.23 0.950 0.807 0.106 0.018 0.005 <0.007 <0.011 

 0.328 0.629 0.857 0.793 0.623 0.083 0.019 0.004 <0.005 <0.006 

 0.121 0.282 0.361 0.280 0.324 0.025 0.004e <LOD <LOD <LOD 

 0.049 0.111 0.112 0.094 0.066 0.006 0.003b 0.005b <LOD <LOD 

 <LOD 0.166 0.200 0.151 0.116 0.016 0.007 0.008 <LOD <LOD 

 0.111 0.223 0.343 0.296 0.249 0.097 0.019 0.003d 0.002a 0.003c 

 0.058 0.235 0.202 0.103 0.078 0.009 0.002b 0.007b <LOD <LOD 

 1.47 1.10 2.54 0.879 1.90 0.081 0.004d <LOD <LOD <LOD 

 

18.4 17.7 23.3 6.85 9.80 0.368 0.012d <LOD <0.003 0.005b 

 0.022 0.084 0.119 0.129 0.113 0.008 0.003b <LOD <LOD <LOD 

a 5  
b 1  
c 2  
d 3  
e 4  
<LOD 0.002 g -T80- eq/g  
Nm  
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12 14C -T80- (1 )-  

2.5 mg/kg a 

 g -T80- eq/g 

   

 1 2 4 6 8 24 72 7 19 30 

 0.114 0.396 0.400 0.288 0.131 0.172 0.014c <0.013 <0.007 <0.007 

 0.154 0.594 0.779 0.884 0.444 0.440 0.009 <LOD <LOD 0.030b 

 0.025 0.077 0.128 0.125 0.050 0.057 0.003e <LOD <LOD <LOD 

 0.016 0.048 0.069 0.058 0.044 0.038e <0.007 <LOD <0.007 0.017b 

 0.060 0.244 0.684 0.757 0.707 0.727 0.024 0.004b <LOD <LOD 

 

0.018 6.17 95.6 39.1 64.9 14.9 0.071 Nm <LOD <LOD 

 0.051 0.230 0.511 0.632 0.415 0.801 0.459 0.056 0.020 0.012 

 0.060 0.250 0.281 0.260 0.116 0.130 0.003 <LOD <LOD <LOD 

 2.38 3.44 2.393 1.27 0.517 0.697 0.018 0.002c <LOD 0.005b 

 

46.4 68.3 35.6 18.5 18.3 10.3 0.070 0.002 0.004c 0.002d 

 0.165 0.502 0.800 0.909 0.370 0.526 0.033 0.003c 0.08c <0.006 

 0.202 0.763 0.904 0.985 0.509 0.553 0.029 0.003 0.007c <0.007 

 0.073 0.268 0.303 0.354 0.128 0.193 0.012 <LOD <LOD <LOD 

 0.021 0.074 0.140 0.099 0.049 0.044 0.003d <LOD <LOD <LOD 

 0.039 0.168 0.178 0.174 0.112 0.105 0.010 0.008 <LOD <LOD 

 0.298 0.194 0.253 0.321 0.168 0.230 0.034 0.004 0.003e 0.004b 

 0.038 0.256 0.140 0.142 0.054 0.064 0.002e <LOD <LOD <LOD 

 0.754 0.997 1.59 0.892 1.45 0.635 0.007 <LOD <LOD <LOD 

 

19.9f 8.40 15.8 15.1 10.4e 11.4 0.015 <LOD <LOD <LOD 

 0.018 0.060 0.093 0.120 0.060 0.068 0.003c <LOD <LOD <LOD 

a 5  
b 1  
c 2  
d 3  
e 4  
<LOD 0.002 g -T80- eq/g  
Nm  

 

 

4
 

SD 7 [phen-14C] T80-

                                            
4  
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-T- 2.5 mg/kg 2 6

24 3

TLC LSC

 

13  

PBacid 3-phenoxybenzoic acid

PBacid 4 4'-OH-PBacid sul. 3-(4-

hydroxyphenoxy)benzoic acid 

1 7  

 

13 14C  

µg eq/g  

  

 [phen-14C] T80-

 

[phen-14C] -T-

 

  

2 6 24 2 6 24 

 

 

PBald 0.04 0.04 - 0.11 0.13 - 

PBacid 0.55 0.62 BDL 0.61 0.80 0.10 

4’-OH-PBacid sul. 0.10 0.25 0.05 0.11 0.30 0.07 

 0.08 0.05 0.00 0.12 0.05 0.00 

 0.01 0.01 0.00 0.02 0.01 0.00 

 0.77 0.95 0.05 0.96 1.23 0.17 

 

PBacid 0.34 0.27 BDL 0.29 0.36 BDL 

4’-OH-PBacid sul. 0.18 0.40 BDL 0.20 0.40 0.18 

 0.00 0.15 0.00 0.08 0.20 0.00 

 0.01 0.02 0.00 0.00 0.01 0.00 

 0.53 0.83 0.07 0.59 0.97 0.18 
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PBacid 0.43 0.37 0.06 0.44 0.47 0.04 

4’-OH-PBacid sul. 0.11 0.17 BDL 0.08 0.13 0.03 

 0.00 0.14 0.00 0.11 0.13 0.04 

 0.02 0.03 0.01 0.02 0.03 0.01 

 0.56 0.71 0.06 0.65 0.76 0.12 

 

 

PBald 0.02 0.04 - 0.11 0.18 - 

PBacid 0.61 1.02 0.04 0.64 1.11 0.04 

4’-OH-PBacid sul. 0.08 0.39 0.12 0.11 0.39 0.08 

 0.10 0.06 0.00 0.14 0.09 0.01 

 0.01 0.02 0.00 0.02 0.02 0.00 

 0.82 1.52 0.17 1.02 1.66 0.14 

 

PBacid 0.29 0.44 BDL 0.31 0.36 BDL 

4’-OH-PBacid sul. 0.20 0.53 0.21 0.23 0.49 0.16 

 0.00 0.14 0.00 0.00 0.23 0.00 

 0.00 0.02 0.01 0.01 0.03 0.00 

 0.49 1.13 0.22 0.54 1.11 0.16 

 

PBacid 0.31 0.54 BDL 0.36 0.59 BDL 

4’-OH-PBacid sul. 0.18 0.85 0.30 0.34 0.85 0.25 

 0.15 0.16 0.00 0.00 0.16 0.00 

 0.02 0.05 0.01 0.01 0.04 0.01 

 0.66 1.60 0.31 0.71 1.64 0.26 

PBald 3-phenoxybenzaldehyde 
PBacid 3-phenoxybenzoic acid 
4'-OH- PBacid sul. 3-(4-hydroxyphenoxy)benzoic acid sulfate conjugate  
BDL below the detection limit  [ 2 ]  
-  
 

5
 

SD T80- [1 ]-

[1 ]- 3 14C 14CO
14C 14CN

6 1.7 3.3 

mg/kg 7

2 TLC  

14  

T80- [1R]-

[1R]- [1R]- 6

                                            
5  
6 10% Tween 80 
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PBacid 4'-OH- Pbacid

4'-OH- Pbacid 63

66% 34 58% 14CN

SCN CO2

SCN [1R]-

t-CA c-CA 0.2 1.8%

[1R]- t-CA

t-Acid-t-CA c-Acid-t-CA t-Alc-t-CA c-Alc-t-CA

t-Acid-t-CA [1R]-

t-Acid-t-CA t-Alc-t-

CA t-Acid-c-CA t-Alc-c-CA

1 8  

2  

 

14 14C T80- [1 ]- [1 ]-  

2 % a 

   

    

        

 

cyphenothrin ND 1.9 -

4.6 

0.3 <0.1

- 0.2 

ND 4.5 -

8.3 

ND <0.1

- 0.2 

Acid- cyphenothrin ND ND ND ND ND 1.3 -

3.1 

ND 0.7-

1.4 

Acid- cyphenothrin ND ND ND ND ND 1.9 -

2.2 

ND 0.3 -

1.2 

Alc- cyphenothrin ND ND ND ND ND 0.9 -

2.1 

ND 0.7 -

1.4 

Alc- cyphenothrin ND ND ND ND ND 1.4 -

1.6 

ND 0.3 -

0.7 

Acid, 4’-OH-

cyphenothrin 

ND ND ND ND ND 0.3 -

3.3 

ND 0.3 -

2.7 

Acid, 2-OH(t)-

cyphenothrin 

ND ND ND ND ND 0.5 -

2.3 

ND 0.4 -

1.2 

1
4

 

PBald 0.2 ND 0.6 ND ND ND 0.7 ND 

PBacid free 5.6 0.5 5.7 0.3 2.9 0.3 4.6 0.4 

PB acid glu.  1.7 ND 0.5 ND 1.4 ND 0.7 ND 

PB acid gly.  0.9 ND 0.8 ND 0.4 ND 0.8 ND 

2’-OH-PBacid free 0.2 ND 0.2 ND 0.3 ND 0.1 ND 

2’-OH-PBacid sul. 0.8 0.1 0.6 0.2 1.2 0.7 0.7 0.5 

4’-OH-PB acid free 2.7 1.8 3.5 1.4 2.1 6.3 2.4 2.8 

4’-OH-PB acid sul. 62.9 0.3 66.2 0.4 33.5 2.0 57.7 1.7 

4’-OH-PB acid glu. 0.4 ND 1.8 ND 0.5 ND 1.4 ND 

 75.4 2.7 79.9 2.3 42.3 9.3 69.1 5.4 
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SD / 5/7 5 / [phen-14C] -T80-

(1 )- (1 )- 2.5 100 mg/kg 

2.5 mg/kg / 14 15

0 2 TLC

 

15 17  

(1 )-

2.5 mg/kg 38.9% 39.7% 100 mg/kg 

59.7% 47.9% 2.5 mg/kg 11.8%

16.7% (1 )- 2.5 mg/kg 29.9%

53.3% 100 mg/kg 62.6% 57.7% 2.5 mg/kg 

8% 26.8%

(1 )- -

2 (1 )-

- - ( 4

4’ 2 6

PBald 3-phenoxybenzaldehyde PBacid 3-phenoxybenzoic acid

PBacid 2 4 2’-OH-PBacid 4’-OH-PBacid

PBacid 4’-OH-

PBacid 4’-OH-PBacid 

sulfate (1 )- 17.6 50.2% (1 )- 12.3 40.2%

9  
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15 14C -T80- (1 )- (1 )-  

2.5 mg/kg 2 % a  

 %  

  

    

        

         

 - 39.7 - 38.9 - 53.3 - 29.9 

Acid- cyphe. - - - - - 1.5 - 0.6 

Acid-t( ) cyphe. - 0.2 - 0.1 - 0.5 - 0.3 

Alc- cyphen. - - - - - 0.5 - 0.3 

Alc-t( ) cyphen. - 0.3 - 0.3 - 1.5 - 1.0 

Acid, 4’-OH- cyphe. - - - - - 0.4 - 0.3 

Acid, 4’-OH- cyphe. - - - - - 0.1 - 0.2 

         

 PBald 0.0 3.8 0.3 0.7  0.1  0.6 

 PBacid free 3.7 0.4 1.4 1.1 0.9 0.6 0.7 1.0 

 PBacid glu. 0.7 - 0.8 - 0.9 - 0.9 - 

 PBacid gly. 1.6 - 0.7 - 0.5 - 0.2 - 

2’-OH-PBacid free 0.1 0.2 0.1 0.2 - 0.5 - 0.9 

2’-OH-PBacid sul. 0.3 - 0.3 - - - - - 

4’-OH-PB acid free 0.2 0.4 1.7 2.2 0.4 1.4 1.0 1.7 

4’-OH-PB acid sul. 34.9 - 21.0 - 18.7 - 20.8 - 

4’-OH-PB acid glu. 0.7 - 0.4 - - - - - 

 5.8 3.2 15.9 4.7 4.1 5.9 14.5 20.0 

 - 1.1 - 2.7 - 2.6 - 2.5 

 48.0 49.3 42.6 50.9 25.5 68.9 38.1 59.2 

a 5  
cyphe. cyphenothrin 
-  
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16 14C -T80- (1 )- (1 )-  

100 mg/kg 2 % a 

 %  

  

    

        

         

 - 47.9 - 59.7 - 57.7 - 62.6 

Acid- cyphe. - - - - - 0.4 - 0.9 

Acid-t( ) cyphe. - 0.2 - 0.1 - 0.4 - 0.6 

Alc- cyphen. - - - - - 0.6 - 0.3 

Alc-t( ) cyphen. - 0.4 - 0.4 - 0.8 - 0.8 

Acid, 4’-OH- cyphe. - - - - - 0.7 - 1.0 

Acid, 4’-OH- cyphe. - - - - - 0.1 - 0.1 

         

 PBald 0.0 3.5 0.0 0.8  0.1  2.1 

 PBacid free 2.6 1.0 1.4 0.1 1.3 1.1 1.0 0.5 

 PBacid glu. 0.4 - 1.0 - 1.0 - 1.7 - 

 PBacid gly. 1.3 - 1.2 - 0.5 - 0.4 - 

2’-OH-PBacid free 0.1 0.3 0.0 0.1 - 0.6 - 0.9 

2’-OH-PBacid sul. 0.1 - 0.2 - - - - - 

4’-OH-PB acid free 0.5 1.3 1.2 0.6 0.3 1.5 1.8 0.7 

4’-OH-PB acid sul. 28.6 - 17.6 - 13.8 - 12.3 - 

4’-OH-PB acid glu. 0.6 - 0.2 - - - - - 

 5.0 3.3 9.4 2.5 3.7 7.2 3.0 4.2 

 - 1.2 - 0.8 - 2.2 - 1.5 

 39.2 59.0 32.1 65.2 20.7 73.6 20.2 76.1 

a 5  
cyphe. cyphenothrin 
-  
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17 14C -T80- (1 )- (1 )-  

2.5 mg/kg / 15 2

% a 

 %  

  

    

        

         

 - 16.7 - 11.8 - 26.8 - 8.0 

Acid- cyphe. - - - - - 1.4 - 2.0 

Acid-t( ) cyphe. - 0.1 - 0.1 - 0.4 - 0.9 

Alc- cyphen. - - - - - 0.2 - 0.2 

Alc-t( ) cyphen. - 0.1 - 0.2 - 1.2 - 3.7 

Acid, 4’-OH- cyphe. - - - - - 0.7 - 0.2 

Acid, 4’-OH- cyphe. - - - - - 0.2 - 0.1 

         

 PBald 0.0 0.4 0.0 5.0  0.2  3.8 

 PBacid free 4.8 0.5 3.1 0.3 2.1 0.3 1.6 1.7 

 PBacid glu. 0.8 - 2.5 - 0.5 - 6.2 - 

 PBacid gly. 2.5 - 1.3 - 0.8 - 0.7 - 

2’-OH-PBacid free 0.0 0.1 0.1 0.1 - 0.6 - 0.7 

2’-OH-PBacid sul. 0.1 - 0.1 - - - - - 

4’-OH-PBacid free 0.8 1.4 1.0 1.3 0.7 1.5 1.7 1.3 

4’-OH-PBacid sul. 50.2 - 46.9 - 33.6 - 40.2 - 

4’-OH-PBacid glu. 3.6 - 0.9 - - - - - 

 8.5 3.4 16.3 3.3 7.1 13.0 7.5 9.3 

 - 1.5 - 1.5 - 5.4 - 4.7 

 71.1 24.1 72.2 23.5 44.6 51.9 57.8 36.6* 

a 5  
cyphe. cyphenothrin 
-  
*  

 

  

SD 7 5 / [phen-14C] -T80-

(1 )- (1 )- 2.5 mg/kg 1

2 4 6 8 24 72 19 30

TLC  

18 19  
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PBacid

(1 )- 0.693 0.420  0.501ppm (1 )-

0.445 0.337 0.314ppm 14C 

(1 )- (1 )-

9  

 

18 14C -T80- (1 )-  

2.5 mg/kg  
a  g -T80- eq/g 

 

1 2 4 6 8 24 

        

-cyphe. ND ND 0.005 0.006 ND ND 

PBald ND ND ND 0.003 ND ND 

PBacid 0.280 0.578 0.693 0.327 0.351 0.031 

4’-OH-PBacid sul. 0.056 0.167 0.275 0.148 0.234 ND 

PBacid glu. 0.002 0.003 0.007 0.004 0.007 ND 

4’-OH-PBacid glu. 0.003 0.009 0.011 0.005 0.009 ND 

 0.024 0.052 0.053 0.028 0.029 0.007 

 0.365 0.809 1.04 0.521 0.630 0.063 

 0.005 0.027 0.055 0.043 0.039 0.004 

 0.370 0.836 1.10 0.564 0.669 0.067 

        

-cyphe. 0.003 0.005 0.008 0.004 0.003 ND 

PBacid ND ND ND ND 0.003 ND 

Acid-t-cyphe. ND ND 0.017 0.022 0.010 ND 

 0.010 0.012 0.028 0.019 0.018 ND 

 0.020 0.032 0.052 0.045 0.033 ND 

 ND ND 0.001 0.001 0.001 ND 

 0.021 0.032 0.053 0.046 0.033 <LOD 

        

-cyphe. 0.001 0.012 0.010 0.007 0.004 ND 

PBald 0.001 0.005 0.005 0.002 0.001 ND 

PBacid 0.073 0.418 0.501 0.367 0.191 0.019 

Alc- -cyphe. 0.04 0.018 0.040 0.025 0.016 0.006 

4’-OH-PBacid 0.001 0.003 0.008 0.018 0.005 ND 

 PBacid gly. 0.004 0.017 0.027 0.017 0.012 0.002 

 4’-OH-PBacid sul. 0.009 0.068 0.283 0.104 0.104 0.033 

PBacid glu. 0.001 0.003 0.009 0.003 0.003 ND 
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4’-OH-PBacid glu. ND 0.003 0.004 0.003 0.003 ND 

 0.215 0.052 0.071 0.072 0.304 0.014 

 0.309 0.599 0.958 0.618 0.642 0.074 

 0.043 0.171 0.242 0.279 0.114 0.012 

 0.014 0.039 0.031 0.052 0.051 0.020 

 0.366 0.809 1.23 0.950 0.807 0.106 

        

-cyphe. 0.002 0.006 0.006 0.004 0.001 ND 

PBald 0.005 0.013 0.015 0.013 0.007 ND 

PBacid 0.204 0.338 0.419 0.420 0.295 0.031 

Acid- -cyphe. 0.003 0.013 0.023 0.014 0.008 ND 

2’-OH-PBacid 0.007 0.004 0.003 0.004 0.002 ND 

4’-OH-PBacid 0.006 0.002 0.003 ND ND ND 

 PBacid gly. 0.002 0.004 0.006 0.005 0.004 ND 

 4’-OH-PBacid sul. 0.012 0.031 0.030 0.048 0.037 0.008 

PBacid glu. ND ND 0.007 0.007 0.005 ND 

4’-OH-PBacid glu. ND ND 0.002 0.004 0.003 ND 

 0.038 0.079 0.069 0.069 0.049 0.023 

 0.277 0.491 0.595 0.590 0.412 0.061 

 0.034 0.089 0.195 0.123 0.138 0.006 

 0.016 0.049 0.066 0.080 0.073 0.016 

 0.328 0.629 0.857 0.793 0.623 0.083 

a 5  
ND  
<LOD  
 

19 14C -T80- (1 )-  

2.5 mg/kg  
a  g -T80- eq/g 

 

1 2 4 6 8 24 

        

-cyphe. <LOD <LOD <LOD 0.003 <LOD 0.003 

PBald <LOD <LOD <LOD <LOD <LOD 0.001 

PBacid 0.088 0.347 0.405 0.445 0.164 0.234 

Acid- -cyphe. <LOD 0.010 0.012 0.012 <LOD 0.006 

Acid- -cyphe. <LOD 0.021 0.011 0.011 <LOD 0.001 

4’-OH-PBacid <LOD <LOD <LOD <LOD <LOD 0.002 

PBacid gly. <LOD <LOD <LOD <LOD <LOD 0.002 

4’-OH-PBacid sul. <LOD 0.108 0.190 0.262 0.123 0.151 
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2’-OH-PBacid sul. <LOD 0.014 0.021 0.031 0.010 0.010 

PBacid glu. 0.001 0.003 0.004 0.006 0.003 0.005 

 0.042 0.035 0.034 0.042 0.035 0.013 

 0.131 0.539 0.679 0.815 0.335 0.426 

 0.023 0.054 0.100 0.069 0.109 0.014 

 0.154 0.594 0.779 0.884 0.444 0.440 

        

-cyphe. 0.001 0.011 0.005 0.005 0.004 0.003 

PBacid 0.004 0.015 0.026 0.020 0.010 0.011 

4’-OH-PBacid sul. 0.007 0.005 0.009 0.013 0.010 0.003 

 0.002 0.015 0.029 0.018 0.019 0.019 

 0.015 0.047 0.068 0.056 0.043 0.037 

 0.001 0.001 0.001 0.002 0.001 0.001 

 0.016 0.048 0.069 0.058 0.044 0.038 

        

-cyphe. 0.008 0.024 0.011 0.020 0.004 0.005 

PBald 0.006 0.024 0.030 0.007 0.003 0.005 

PBacid 0.063 0.169 0.246 0.314 0.103 0.132 

Alc- -cyphe. 0.007 0.020 0.042 0.044 0.016 0.030 

 PBacid gly. 0.003 0.007 0.022 0.014 0.004 0.010 

 4’-OH-PBacid sul. 0.013 0.035 0.268 0.091 0.051 0.126 

 2’-OH-PBacid sul. <LOD 0.002 0.008 0.004 0.003 0.005 

PBacid glu. <LOD <LOD <LOD <LOD 0.002 0.005 

 0.031 0.033 0.060 0.053 0.019 0.050 

 0.131 0.315 0.686 0.546 0.205 0.368 

 0.029 0.163 0.084 0.278 0.143 0.110 

 0.005 0.024 0.030 0.086 0.021 0.048 

 0.165 0.502 0.800 0.909 0.370 0.526 

        

-cyphe. 0.007 0.043 0.033 0.013 0.014 0.005 

PBald 0.009 0.023 0.027 0.024 0.010 0.014 

PBacid 0.073 0.201 0.284 0.337 0.130 0.180 

Acid- -cyphe. 0.005 0.018 0.027 0.025 0.014 0.011 

Acid- -cyphe. 0.003 0.013 0.015 0.019 0.007 0.004 

Acid-4’-OH- - 

cyphe. 

<LOD 0.006 0.006 0.005 0.003 0.005 

 PBacid gly. 0.004 0.013 0.016 0.018 0.008 0.013 

PBacid sul. 0.001 0.009 0.008 0.011 0.004 0.005 
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 4’-OH-PBacid sul. 0.005 0.029 0.046 0.098 0.008 0.039 

2’-OH-PBacid sul. 0.001 0.004 0.007 0.014 0.003 0.011 

 0.028 0.117 0.133 0.137 0.069 0.055 

 0.136 0.478 0.603 0.702 0.270 0.342 

 0.049 0.230 0.266 0.171 0.165 0.135 

 0.017 0.055 0.074 0.112 0.074 0.076 

 0.202 0.763 0.904 0.985 0.509 0.553 

a 5  
<LOD  
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T-

0.21 mg/m2

 

T-

T-

 

 

 

SD T80- [1 ]-

[1 ]- 3 14C 14CO
14C 14CN

7 1.7 3.3 

mg/kg 7

LSC  

20  
14CO 14C T80- [1 ]-

[1 ]- 7
14CN

3

1 8  

                                            
7 10% Tween 80 
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20 14C T80- [1 ]- [1 ]-  

7 ng 

eq/g a 

 

14CO  14C  14CN  

      

            

 9 16 13 5 5 6 10 7 325 403 176 520 

 <3 3 7 6 4 4 5 6 742 687 913 767 

 <3 <3 <3 <3 <3 4 <3 4 357 273 191 302 

 <3 <3 <3 <3 <3 <3 <3 <3 41 34 23 43 

 <3 6 10 37 <3 4 <3 7 112 50 61 81 

 32 26 107 100 73 59 264 113 109 119 245 159 

 21 15 11 3 8 89 14 48 3033 3870 1399 4535 

 <3 <3 8 12 <3 <3 <3 <3 225 210 160 296 

 8 5 <3 26 <3 <3 5 6 315 46 243 139 

 

20 54 5 61 <3 <3 <3 6 531 381 455 649 

 3 3 12 10 6 10 6 8 421 397 334 399 

 8 4 84 68 8 6 8 8 360 333 216 382 

 <3 <3 4 <3 <3 <3 <3 <3 475 498 336 607 

 <3 <3 <3 <3 <3 <3 <3 <3 130 110 82 121 

 <3 <3 3 4 <3 <3 <3 <3 324 333 224 374 

 

<3 <3 4 5 5 7 8 12 404 106 321 445 

 <3 <3 3 <3 <3 6 4 12 1026 1238 617 920 

 <3 <3 <3 <3 <3 <3 <3 <3 49 114 33 52 

 <3 <3 3 <3 <3 <3 <3 <3 328 325 237 341 

 <3 <3 4 9 <3 <3 <3 4 2288 1694 1157 1606 

 

<3 8 <3 16 <3 5 <3 <3 6188 3748 2599 4867 

 <3 <3 <3 <3 <3 <3 <3 <3 291 244 186 272 

a 3 14CN 2  
<3 3 ng eq/g  

 

 

  

SD / 5/7 5 / [phen-14C] -T80-

(1 )- (1 )- 2.5 100 mg/kg 

2.5 mg/kg / 14 15
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7

LSC  

21 22  

(1 )- (1 )- 7

2,5 mg/kg 

56 213ppb 100 mg/kg 1.2 5.09ppm

2,5 mg/kg 13ppb 100 

mg/kg 0.52ppm

9  

 

21 14C -T80- (1 )- (1 )-  

2.5 mg/kg 7 a 

  ng -T80- eq/g 

  

    

  9b <14 12 ± 6.9d <7 

15  <8 8b 9b <7 

  3b <LOD 3b <LOD 

15  <LOD <LOD 2 b 2 ± 0.3d 

  4b <LOD 5 b <LOD 

15  <LOD <LOD <LOD 7 ± 7.3 

  <LOD <LOD <LOD <LOD 

15  <LOD <LOD <LOD <LOD 

  <LOD 4 2 ± 0.1e <LOD 

15  5b <LOD 5 ± 3.6 5 ± 3.2c 

  8 ± 3.8d 3 ± 1.5 8 ± 6.5 6 ± 2.2 

15  6 ± 0.6 11 ± 4.4 6 ± 0.2 9 ± 2.6 

  89 ± 59.3 56 ± 23.7 100 ± 46.6 77 ± 44.5 

15  213 ± 102.7 158 ± 27.0 139 ± 65.0 190 ± 63.1 

  <LOD <LOD <LOD <LOD 

15  <LOD <LOD <LOD <LOD 

  4 ± 2.8e 2 ± 0.7e 6 ± 4.2d 3b 

15  8 ± 3.3 7 ± 2.6 9 ± 3.7 8 ± 2.9 

  2b 2 ± 0.7 5 ± 5.3c 3 ± 1.3d 

15  3 ± 2.3 4 ± 1.1 8 ± 6.5c 7 ± 2.2 

  5 ± 1.6d 2 ± 0.2 e 4 ± 2.1 3 ± 0.8 

15  5 ± 0.4 4 ± 1.5 6 ± 1.4 5 ± 0.8 

  4 ± 1.4c 3 ± 0.8 5 ± 1.9 5 ± 1.3 

15  13 ± 12.0 6 ± 1.1 11 ± 1.5 11 ± 1.8 
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  <LOD <LOD <LOD <LOD 

15  2b 2b 3 ± 0.4e <LOD 

  5b <LOD <LOD <LOD 

15  <LOD <LOD <LOD <LOD 

  - - <5 3b 

15  - - 13 ± 1.6 7 ± 2.9 

  8 ± 0.9e <LOD 5b <4 

15  7b 7 ± 2.6d 5 ± 1.4 3b 

  3 ± 1.7d 4 ± 1.6 4 ± 2.3 5 ± 2.0 

15  4 ± 1.8c 5 ± 0.6 8 ± 3.6 6 ± 2.0 

  7b <LOD <LOD <LOD 

15  <LOD <LOD <LOD <LOD 

  <LOD <LOD <LOD <LOD 

15  <LOD 2 ± 0.3d 4 ± 0.3d 5 ± 1.6 

  <LOD <LOD <LOD 3 ± 0.5e 

15  <LOD <LOD 3b 4 ± 1.5 

  <LOD <LOD - - 

15  <LOD 7b - - 

  - - <3 <LOD 

15  - - 7 ± 3.6 10b 

a 5  ±  
b 1  
c 4  ±  
d 3  ±  
e 2  ±  
<LOD 2 ng/ d-T80- eq/g  
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22 14C -T80- (1 )- (1 )-  

100 mg/kg 7  

 ng/ -T80- eq/g 

    

    

 <400 <330 <340 <260 

 <80 <70 <80 <90 

 <70 <70 <70 <80 

 <80 <70 <80 <70 

 100b 100 b <80 190 ± 11e 

 170 ± 76 210 ± 56 120b 180 ± 112 

 2850 ± 1387 5090 ± 2268 1200 ± 634 3470 ± 1478 

 <70 <70 <80 <80 

 140 ± 82e 170 ± 13e 140 ± 73e 150 ± 19c 

 180 ± 90d 220 ± 149 130b 180 ± 123 

 100 ± 31c 110 ± 2 c 90 ± 12d 110 ± 41c 

 190 ± 67 180 ± 55 170 ± 35c 150 ± 61 

 <80 <70 <80 <70 

 <80 <70 <80 <70 

 - - 180±54c 210 ± 32d 

 130 ± 39d 400 ± 94c <70 520 ± 370e 

 160 ± 103e 180 ± 30 c <80 190 ± 114d 

 <80 <70 <80 <80 

 <80 <70 <70 100b 

 140b 180 b <70 <70 

 <70 <80 - - 

 - - <90 <90 

a 5  ±  
b 1  
c 4  ±  
d 3  ±  
e 2  ±  

 

  

SD 7 5 / [phen-14C] -T80-

(1 )- (1 )- 2.5 mg/kg 1

2 4 6 8 24 72 19 30

LSC TLC
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11 12 18 19  

PBacid

(1 )- 0.693 0.420  0.501ppm (1 )-

0.445 0.337 0.314ppm

(1 )- (1 )-

9  

 

-T80- 23  

 

23 -T80-  

    

 

 

TA98 TA100 TA1535

TA1537 TA1538 

WP2  

10 ±S9  
 

10  

 CHO  

2  

150 250 µg/mL +S9  

150 400 µg/mL +S9  

200 400 µg/mL +S9  

17.2  

 12.6 -S9  

 

11  

 CHO  

1 

 10-6 10-3 mol/L ±S9  

2 

 10-5 3×10-4 mol/L ±S9  

 

12  

 
ICR 7

8  

 

200 400 800 mg/kg 

24  

800 mg/kg 

24 48 72  

 

13  

 

T80-

 

-T- 1

-T80- -T- (1 ) -

- T-

T- -T-
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T80- -T-

24  

4 ((1 ) (1 )  (1 )

 (1R) R )

-

T- T80- 2

T80- -T-

LD50

 

 

24 T80- -T-  

  

 

 LD50 mg/kg

LC50 mg/m3  

  

  

 

 

IC
R

 

T80-  

( 0.5%

) 

350  

(189

648) 

220 

 (141

343)  

 

14  

T-  

( 0.5%

) 

140 

 (95

206) 

110  

(69 175) 

 

 

IC
R

 

(1 )

 

( 0.5%

) 

180  

(129

252) 

110 

(77 157) 

 

 

15  

IC
R

 

(1 )

 

( 0.5%

) 

2000 2000  

16  
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IC
R

 

(1 )  

( 0.5%

) 

124 

(100

153) 

131 

(97 178) 

 

 

17  

IC
R

 

(1 )

) 

( 0.5%

) 

2000 2000  

18  

 

S
D

 

T80-  

(

)

318 (219

463) 

419 (281

624) 

 

19  

T80-  

( 0.5%

) 

2800

5600 

2570(1480

4450) 

 

1  

 

20  

T-  

( 0.5%

) 

1080  

(631

1840) 

1250  

(597

2610)  

1  

 

 

 

IC
R

 

T80-  

(

) 

4000 2000

4000 

 

 

21  

T-  

(

)

2000 1000

2000 
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S
D

 

T80-  

(

)

5000 5000  

22  

T80-  

(

)

4000 4000  

1  23  

T-  

(

)

2000 2000  

1  

 

 

IC
R

 

T80-  

(

) 

840 570 

 

24  

 

S
D

 

T80-  

(

) 

1850 1850 

 

 

( ) 95  
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5
8

 

B6C3F1 5 12 18 g 11 16 g

10 / T80- 5 T80-

0 50 150 500 750ppm 25

 

 

25 5 mg/kg / a 

 50ppm 150ppm 500ppm 750ppm 

 10.5 32.0 106.7 155.2 

 13.7 40.5 130.8 193.1 

a: 1 5  

 

750ppm 155.2 mg/kg / 193.1 mg/kg 

/ 25  

 

13  

B6C3F1 4 5 12 19 g 12 16 g

10 / T80- 13 T80-

0 250 500 1000 2000ppm 26

 

 

26 13 mg/kg / a 

 250ppm 500ppm 1000ppm 2000ppm 

 44.3 86.0 172.6 356.0 

 57.6 113.5 223.9 466.0 

a: 1 13  

 

27  

2000ppm 4 24  

26  

1000ppm

NOAEL 500 ppm

86 mg/kg / 113.5 mg/kg /  

                                            
8  
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27 T80- 13  

ppm    

2000 4 a 

b b 

 

4 a 

1000  c c b 

500    

a 24  
b 1  
c 1 2  

 

5  

CD 5 6 118 176 g 10 / T-

T80- 5 T-

0 50 150 500 1000ppm T80- 2000ppm

28 

 

 

28 5 mg/kg / c 

 50ppma 150ppma 500ppma 1000ppma 2000ppmb 

 5.4 16.1 54.3 106.6 219.6 

 5.5 17.1 56.5 118.4 222.8 

a: T-  

b: T80-  

c: 1 5  

 

29  

T- 50ppm

150ppm PT 1000 ppm

150ppm PCV 150ppm

MCV MCH MCHC 500ppm

LDH

50ppm Butyryl-ChE

T80-

2000ppm TG TP ALB



 

40 

T-

1000ppm T80- 2000ppm

T- 1000 ppm T80- 2000 ppm

1 27  

T- 1000ppm

NOAEL 500 ppm 54.3 mg/kg / 56.5 

mg/kg /  

 

29 T- T80-  

5  

 

ppm  

 

  

T80-

 

2000 a a 

a c  

a 

b a 

T-

 

1000 a 

a d  

a 

a  

 

a 

500    

a 1  
b 3  
c 2  

 

5
9

 

SD 5 111 149 g 100 132 g 16 /

T- T80- 5

T- 0 50 150 500 1000ppm T80-

2000ppm 30

PT APTT

FDP Butyryl-ChE  

 

                                            
9 Butyryl- ChE
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30 5 mg/kg /  

 50ppma 150ppma 500ppma 1000ppma 2000ppmb 

 4.4 13.3 44.8 90.0 184.8 

 4.5 13.8 45.3 91.2 183.5 

a: T-  

b: T80-  

 

31  

T80- 2000ppm 2

T-

Butyryl-ChE

T- 50ppm 150ppm

T80- 2000ppm

 

T80- 2000ppm T-

1000ppm

Butyryl-ChE 1 28  

 

31 T- T80-  

5  

 

ppm  

 

  

T80-

 

2000 2  

a b 

c

 

 

 

2  

 

c

 

c  

T-

 

1000  

c

c  

c 

 

 

c  

c c 

500   

 

 

 

a 4  
b 5  
c  
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13  

F344 5 52 72 g 49 67 g

10 / T80- 13 T80-

0 100 300 1000 2000ppm 32

 

 

32 13 mg/kg / a 

 100ppm 300ppm 1000ppm 2000ppm 

 7.6 23.1 68.3 256.8b 

 9.2 27.2 87.9 214.8 

a: 1 13  

b:6 1 5

 

 

33  

 

2000ppm 6 4 7

100ppm

300 ppm

1000ppm T-Chol 300 ppm

ALB 1000ppm Urea

29  

1000ppm

NOAEL 300ppm

23.1 mg/kg / 27.2 mg/kg /  

 

33 T80- 13  
ppm    

2000 10  

a 

 
2 4  

 

 

4  

a 

 
 

ALP ALT AST P  
Glu Ca  
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1000   
1  

 

 
1  

 
300    

a  

 

4  

27 31 11.1 12.0 kg 8.5 11.0 kg

1 / T80- 4

10 100 300 mg/kg /

 

34  

100 

mg/kg / 25 7 300 mg/kg 

/ 26 2

 

10 mg/kg /

LOAEL 10 mg/kg 

/ 30  

 

34 T80- 4  

 

mg/kg /  

  

300  

 

UN  

 

 

 

 

 

 

100   

a a

a  

 

a 

a 

ALP ALT AST a 

 

 

a a

a

a a 

 

 

a 

a

a 

UN  
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10   

b b 

IP  

 

b 

 

IP  

 

a 100 mg/kg /  
b 10 mg/kg /  

 

13  

6 7 6.7 8.7 kg 6.1 8.5 kg 4

/ T80- 13

0 1 3 10 30 mg/kg /

 

35  

LDH T-Bil

31  

10 mg/kg /

NOAEL 3 mg/kg /  

 

35 T80- 13  

 

mg/kg /  

  

30  

 

 

 

10    

3    

 

 

6  

CD 5 129 160 g 104 133 g

21 / 12 / T80- 6

0 100 300 1000ppm 36

3

 



 

45 

 

36 6 mg/kg /  

 100ppm 300ppm 1000ppm 

 5.64 16.8 56.4 

 6.60 19.6 65.2 

 

37  

 

1000ppm

100 300ppm

1 32  

1000ppm

NOAEL 300ppm 16.8 mg/kg 

/ 19.6 mg/kg /  

 

37 T80- 6  

ppm  

  

1000 2  

1  

1  

 

 

5 6  

5  

 

300    

 

104  

B6C3F1 4 5 50

30 T80- 104 0 100 300 1000ppm

38

52 10

78 10



 

46 

 

 

38 104 mg/kg /  

 100ppm 300ppm 1000ppm 

 14.6 42.9 145.7 

 15.8 47.4 154.5 

 

39  

1 33  

300ppm

NOAEL 100ppm 14.6 mg/kg / 15.8 mg/kg 

/  

 

39 T80-  

ppm    

1000 52 78

104  

104  

 

104  

300 

100  

 

 

 

104  

F344 5 7 30 /

50 / T80- 0 100 300

1000ppm 40

25 50 78

102

54 10 104 104

 

 

40 104

mg/kg /  

 100ppm 300ppm 1000ppm 

 4.8 14.5 48.2 



 

47 

 5.9 17.8 58.5 

 

41  

25

1000ppm PCV

RBC Hb

1 34  

1000ppm

NOAEL 1000ppm 48.2 mg/kg /

300ppm 17.8 mg/kg /  

 

41 T80-

 

ppm    

1000  0-78  

 

 

300   

 

 

52  

5 6.4 8.2 kg 5.0 7.3 kg 4

/ T80- 52

0 3 10 30 60 mg/kg /

 

42  

60 mg/kg / 1

180

 

60 mg/kg / 3 mg/kg 



 

48 

/

60 mg/kg /

1

1 35  

10 mg/kg /

NOAEL

3 mg/kg /  

 

42 T80- 52  

 

mg/kg /  

  

60 

 

 

 

 

1 180  

 

 

 

AST CPK  

 

30  

 

 

 

 

 

10   

 

 

3  

 

 

 

2  

SD 8 9 282 324 g 202 241 g

24 / T80- T80-

0 100 300 1000ppm 43 2

F0 71

F1 F0 2

F1A 4 1 8 4

24 14 F0

F2 F1A

F0 2 F1B F2  

 

43 2 mg/kg /  
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 100ppm 300ppm 1000ppm 

F0  6.4 19.3 63.9 

F0  7.6 23.7 76.8 

F1A  8.3 25.1 87.3 

F1A  9.4 28.2 97.5 

 

44  

F0

4 F1A F1B

1

F0 F0

 

F1 5 1000ppm 1

17

4 F2

1

F1

F1

F2 4 21

 

F0 F1 1000ppm

F1 1000ppm

NOAEL

300ppm 25.1 mg/kg / 23.7 mg/kg /

NOAEL 1000ppm 87.3 mg/kg 

/ 97.5 mg/kg / F0 F1

NOAEL 1000ppm 63.9 

mg/kg / 76.8 mg/kg / 36  

 

 

 



 

50 

44 T80- 2  

ppm  

  

F0 F1 F1 F2 

1000 

 

1  

 

  

300  

 

  

 

 

CD 6 / 13 193 231 g 246 280 g

22 / T80- 10 63

18 0

7 1 1 T80- 0 50 150

500 mg/kg /

2 11

20

 

45  

150 mg/kg / 2 500 mg/kg /

9 1

150 mg/kg 

1 37  

150 mg/kg 500 

mg/kg 

NOAEL 50 mg/kg / 150 mg/kg 

/

NOAEL 500 

mg/kg /  

 

                                            
10  
11  
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45 T80-  

mg/kg 

/  

 

 

 

  

500 9  

 

 

 

 

 

1  

 

 

 

 

 

  

150  2  

 

 

 

 

50   

 

 

CD 12 38 / T80-
12 7 17 1 1 T80-

0 50 150 500 mg/kg /

P

20 21 25

P 21

F1 4 1

8 4 21 1 3
13 10 F1

2 28

F1 4

F2 F2

0 4  

46  

P 500 mg/kg / 2

                                            
12  
13 T

 



 

52 

21 70

 

F1  

F2

1 38  

500 mg/kg / P

F1 4

NOAEL 150 mg/kg 

/ F1 NOAEL

500 mg/kg /  

 

46 T80-  

mg/kg 

/  

  

P F1 F1 F2 

500 2 a 

17  

( )

 

 

 

 4

b 

 

 

150  

 

 

a 1 3 1 8  
b 94.7% 98.7%  

 

 

CD 12 25 / 236

301 g T80- 14 17 21

1 1 T80- 0 50 150

500 mg/kg /

P 21

                                            
14  



 

53 

F1 F1

4 1 8 4

21 1 3 F1 1
15 2 10

28 F1

4 F2

F2 0 4

 

47  

P 50 mg/kg /

17 19

500 mg/kg 

/ 70

 

F1

F2 4

1 39  

500 mg/kg /

NOAEL 150 mg/kg / 500 mg/kg 

/ F1

NOAEL 150 mg/kg / F1

NOAEL 500 mg/kg /  

 

47 T80-

 

mg/kg 

/  

  

P F1 F1 F2 

500 

1  

 4 a

21 b

 

 

 

150   

                                            
15 T
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a 82.6% 96.6%  
b 81.7% 96.9%  

 

 

NZW 6 15 / T80- 16

6 18 1 1 T80- 0 25

50 125 mg/kg /

28

 

48  

17 28

50 mg/kg / 1

 

1 40  

125 mg/kg /

NOAEL 50 mg/kg /

NOAEL 125 mg/kg /

 

 

48 T80-  

mg/kg /    

125  

 

 

50   

 

 

NZW 6 2.86 3.92 kg 15 / T80-
17 6 18 1 1 T80-

0 50 125 mg/kg /

                                            
16  
17  



 

55 

18 6 10 250 mg/kg /

28

 

49  

50 mg/kg 4 125 mg/kg 250 mg/kg

1 15

50 mg/kg / 1 125 mg/kg / 2

 

1 41  

125 mg/kg /

NOAEL 50 mg/kg /

NOAEL 125 mg/kg /

 

 

49 T80-  

mg/kg /    

125    

50  

  

                                            
18 7 10 X A

 



 

56 

 

 

SD 6 195 254 g 142 200 g 12

/ T80-

T80- 0 25 50 100 mg/kg 14

6 4 7

14 FOB

100 mg/kg 6

 

50  

100 mg/kg 1 FOB

100 mg/kg 

42  

50 mg/kg 

NOAEL 25 mg/kg  

  



 

57 

 

50 T80-  

 

mg/kg  

  

100  

 

[FOB ]

reduced hindlimb resistance  

1  

 

 

 

[FOB ]

reduced hindlimb resistance  

 

1

 

50   

 

[FOB ]

reduced hindlimb 

resistance  

 

25  

 

 

 

 

 

 

SD 6 176 260 g 127 176 g 12

/ T80- 13 T80-

0 300 600 1200ppm 51

1 3 7 12 FOB

  

 



 

58 

51 mg/kg /  

 300ppm 600ppm 1200ppm 

 18 37 73 

 22 45 90 

 

1200ppm 6

600ppm 1 35 1200ppm

FOB

43  

NOAEL 1200ppm 73 mg/kg /

90 mg/kg /  

 

 

 

ICR 5 6 3 / T-

0 25 50 100 mg/kg 0.5 1 2 3 4 24

 

50 mg/kg 

50 mg/kg 

1 100 mg/kg 

25 mg/kg 1 44  

 

 

ICR 5 6 5 / T-

0 12.5 25 50 mg/kg 10 4

 

50 mg/kg 190

240

1 44  

 

 

6 3

T- 0.05 0.5 2 5 mg/kg 

T80- 0.05 0.5 2 5 10 mg/kg 
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5 15 30

60  

52  

T- 0.5 mg/kg 5

2 mg/kg 

5 mg/kg 5 ST

5mg/kg 

60 3

T80- 2 mg/kg 

5 mg/kg 5

10 mg/kg 3 1

15

 

- T80-

1 44  

 

52 T- T80-  

 

 

mg/kg  

T-  T80-  

10  1

 

 

 

5 3

 

 

ST  

 

 

 

 

2   

 

 

 

0.5   

 

 

0.05  

 

 



 

60 

  

 

NZW 2.18 3.00 kg

9 T80- 0.1 mL 6

3 30 1 1 24

48 72 96 1 6

T80- 0.5 mL 1

24 1 24 48 72 1

 

1

 

T80-

45  

 

 

Hartley 4 /1 [ ] 150 250 g

T80- 19 3 T80-

4 20 mg/4mL/kg / 15

22 T80- T80-

0.5 mg/1 mL/kg 30 24

 

T80-

46  

 

 

Hartley 160 220 g T80-

0.5 mL 24 10

2 1 24 48

 

T80-

47  

  

                                            
19 2.5% Tween 80 
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APVMA  

APVMA 13 52

NOAEL 3 mg/kg / 100

ADI 0.03 mg/kg / 48  

 

ECHA-BPC 2017  

ECHA BPC20 EU 21

0.02 g cyphenothrin/m2 1

 

2018 EU ECHA-BPC

49 50 51  

 

EPA 2016 2019 2020  

EPA

28 90 52

POD 28 LOAEL 10 mg/kg/

90 3 mg/kg/ 52  

2019 EPA  FQPA 
22 CAPHRA23

FQPA

1 FQPA

1

2020 EPA ID Interim 

Registration Review Decision

RTU24

                                            
20 BPC Biocidal Products Committee  
21  
22 FQPA  
23 CAPHRA: Council for the Advancement of Pyrethroid Human Risk Assessment 
24 RTU: Ready to use  
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53 54  

  



 

63 

 

 

[phen-14C] T80- [phen-14C] -T-

2.5 mg/kg Tmax

5.2 6.8 Cmax 1.8ppm 24 AUC 20.8

21.7 µg eq. hr/g Tmax 8.4 6.8 Cmax

2.4ppm 24 AUC 32.3 28.5 µg eq. hr/g

72

39.6 56.6% 47.4 62.2%

-T- -T80-

24

PBacid

2 40

PBacid  

T80-  [1 ]- [1 ]- 14C
25 1.7 3.3 mg/kg 

14CO 14C 7 14CN

2

4'-OH- PBacid 34 66

7 16  

T80- [1 ]-

[1 ]- 14C 25 1.7 3.3 mg/kg 

7
14CN

14CO
14C  

T80-

T80- T-

(1 ) - - -T-

-T-

ADI

 

T80- -T-

 

T80-

                                            
25 14CO 14C 14CN

1  



 

64 

 

T80-

 

T80-

13 52

NOAEL 3 mg/kg /

 

-T- T80-

NOAEL T80-

2  

ADI NOAEL

200 0.015 mg/kg /  

ADI

 

 

ADI 0.015 mg/kg / -T- T80-
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53 EPA NOAEL  

 

 

 

 
 

mg/kg /  

NOAEL mg/kg /  

EPA 52   

 

5  

 

T-  

0 5 16 54 107 

0 6 17 57 118 

T80-  

220 

223 

 54 57 T-

 

 

 

 

13  

 

T80-  

0 8 23 68 257 

0 9 27 88 215

23.1 27.2 

 

23 27 

 

6  

 

T80-  

0 6 17 56 

0 7 20 65 

56 65 17 20 

 

104

 

 

T80-  

0 5 15 48 

0 6 18 59 

48 59 48 18 

 

 

2  

 

T80-  

F0 0 7 19 64 

F0 0 8 24 77 

F1A 0 8 25 87 

F1A 0 9 28 98 

 

EPA  

0 8/9 24/28 63/77 

63 

 63 

63 

 

 

25 24 

 

 

F1  

87 98 

 

 

64 77 

 

 

 

T80-  

0 50 150 500 

 

150 

 

500 

 

 

50 150 

 

 

500 

 



 

66 

 

 
 

mg/kg /  

NOAEL mg/kg /  

EPA 52   

 

 

T80-  

0 50 150 500 

-  

150 

 

150 

 

 

F1 500 

 

 

 

T80-  

0 50 150 500 

-  

 150 

  

 150 

  

 

F1 500 

 

 

 

T80-  

0 25 50 100

25 

 

25 

 

 

 

T80-  

0 18 37 73 

0 22 45 90

73 90 73 90 

 

 

13  

 

T80-  

0 44 86 173 356 

0 58 114 224

466

86 114 

 

86 114 

 

104

 

T80-  

0 15 43 146 

0 16 47 155

146 155 15 16 

 

 

 

4  

 

T80-  

10 100 300 

10 LOAEL  

 

10 LOAEL  

 

13  

 

T80-  

0 1 3 10 30 

10 

 

3 

 

52

 

 

T80-  

0 3 10 30 60 

10 

 

3 

 

 

 

 

 

T80-  

0 25 50 125 

 

50 

 

250 

50 

 

125 



 

67 

 

 
 

mg/kg /  

NOAEL mg/kg /  

EPA 52   

 

 

T80-  

0 50 125 250

50 

 

250 

50 

 

125 

T80-

-T-  

ADI mg/kg /  
- 

NOAEL 3 

SF 200 

ADI 0.015 

ADI  

T80-

13 52
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1  

1 T80-  

  

-Acid- -cyphenothrin ( )- -Cyano-3-phenoxybenzyl (1 )- -3-[(Z)-2-

carboxy-1-propenyl]-2,2-

dimethylcyclopropanecarboxylate 

-Acid- -cyphenothrin ( )- -Cyano-3-phenoxybenzyl (1 )-cis-3-[(E)-2-

carboxy-1-propenyl]-2,2-

dimethylcyclopropanecarboxylate 

-Alc- -cyphenothrin ( )- -Cyano-3-phenoxybenzyl (1 )-cis-3-[(Z)-2-

hydroxymethyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylate 

-Alc- -cyphenothrin ( )- -Cyano-3-phenoxybenzyl (1 )-cis-3-[(E)-2-

hydroxymethyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylate 

-Acid, 4'-OH- -cyphenothrin ( )- -Cyano-3-(4-hydroxyphenoxy)benzyl (1 )-cis-3-

[(E)-2-carboxy-1-propenyl]-2,2-

dimethylcyclopropanecarboxylate 

-Acid, 2-OH( )- -

cyphenothrin 

( )- -Cyano-3-phenoxybenzyl (1 ,2 ,3 )-3-[(E)-2-

carboxy-1-propenyl]-2-hydroxymethyl-2-

methylcyclopropanecarboxylate 

PBald 3-phenoxybenzaldehyde 

PBacid free 

PBacid glu. 

PBacid gly. 

3-phenoxybenzoic acid 

3-Phenoxybenzoic acid glucuronide conjugate 

3-Phenoxybenzoic acid glycine conjugate 

2’-OH-PBacid free 

2’-OH-PBacid sul. 

3-(2-hydroxyphenoxy)benzoic acid 

3-(2-Hydroxyphenoxy)benzoic acid sulfate conjugate 

4’-OH-PBacid free 

4’-OH-PBacid sul. 

4’-OH-PBacid glu. 

3-(4-hydroxyphenoxy)benzoic acid 

3-(4-Hydroxyphenoxy)benzoic acid sulfate conjugate 

3-(4-Hydroxyphenoxy)benzoic acid glucuronide 

conjugate 

- or -CA free (1 )-trans-3-[2-Methyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid (1 )-cis-3-

[2-Methyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid 
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- or -CA glu. (1 )- -3-[2-Methyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid glucuronide 

conjugate (1 )- -3-[2-Methyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid glucuronide 

conjugate 

-Acid- -CA (1 )- -3-[(E)-2-Carboxyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid 

-Acid- -CA (1 )- -3-[(Z)-2-Carboxy-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid 

-Alc- -CA (1 )-t -3-[(E)-2-Hydroxymethyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid 

-Alc- -CA (1 )- -3-[(Z)-2-Hydroxymethyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid 

-Acid- -CA (1 )- -3-[(E)-2-Carboxy-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid 

-Acid- -CA (1 )- -3-[(Z)-2-Carboxy-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid 

-Alc- -CA (1 )- -3-[(E)-2-Hydroxymethyl-1-propenyl]-2,2-

dimethylcyclopropanecarboxylic acid 

7 8  
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2  

  

Ach acetylcholine  

ADI acceptable daily intake  

ALB albumin  

ALP alkaline phosphatase  

ALT alanine aminotransferase  

APTT activated partial thromboplastin time

 

APVMA Australian Pesticides and Veterinary Medicines Authority

 

AST aspartate aminotransferase  

AUC area under the concentration-time curve -

 

AUC0-24hr 0 24 -  

ChE Cholinesterase  

Cmax maximum concentration  

CPK creatine phosphokinase  

ECHA European Chemicals Agency  

EPA Environmental Protection Agency  

FDA Food and Drug Administration  

FDP fibrin/fibrinogen degradation products  

GC Gas chromatography  

Hb Hemoglobin  

His Histamine  

HPLC high pressure liquid chromatography  

5HT 5-hidroxitriptamina  

LC50 50% lethal concentration  

LD50 50% lethal dose  

LDH lactate dehydrogenase  

LOAEL Lowest-observed-adverse-effect level  

LSC liquid scintillation counter  

MCV minimum inhibitory concentration  

MCH mean corpuscular hemoglobin  

MCHC mean corpuscular hemoglobin concentration

 

NOAEL No-observed-adverse-effect level  

NOEL No-observed-effect level  

NZW New Zealand White  
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PCV packed cell volume  

PT prothrombin time  

RBC red blood cells  

T1/2 half life  

TG triglyceride  

TLC thin-layer chromatography  

Tmax maximum drug concentration time  

TP total protein  
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1  

 

 
2  

 1
 

3   
4 The Merck Index, 15th Ed. 
5 IRAC Insecticide Resistance Action Committee

IRAC   9.4  2020  3  
6  

 2
 

7  

-1
 

8  

-2
 

9.  

 
10  

-25
 

11  

-28
 

12  

-27
 

13  

-26
 

14  

-3
 

15  

-5
 

16  

-6
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17  

-7
 

18  

-8
 

19.  

1
 

20  

-1
 

21  

-4
 

22.  

2
  

23  

-2
 

24  

-15
 

25.  

3
  

26.  

4
  

27  

-9
 

28  

-10
 

29.  

5
  

30  

A
 

31  

B
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32  

-11
 

33  

-14
 

34  

-13
 

35  

-12
 

36  

6
 

37  

-18
 

38  

-19
 

39  

-22
 

40  

-20
 

41  

-21
 

42  

7
 

43  

8
  

44  

-9
 

45  

-29
 

46  
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-23
 

47  

-24
 

48 APVMA, Acceptable daily intakes for agricultural and veterinary chemicals, 
Edition 1/2022, current as of 31 March 2022., https://apvma.gov.au/node/26596 

49 Biocidal Products Committee (BPC), Opinion on the application for approval 
of the active substance: Cyphenothrin Product type: 18, Adopted 14 December 
2017 

50 ECHA, Greece, Regulation (EU) No 528/2012 concerning the making available 
on the market and use of biocidal products, Evaluation of active substances, 
Assessment Report, Cyphenothrin, Product-type 18, February 2018 

51 EU, COMMISSION IMPLEMENTING REGULATION (EU) 2018/1292 of 25 
September 2018 approving cyphenothrin as an existing active substance for use 
in biocidal products of product-type 18 

52 U.S. EPA, MEMORANDUM (September 29, 2016), Cyphenothrin: Draft 
Human Health Risk Assessment for Registration Review. (EPA-HQ-OPP-2009-
0842-0032) 

53 U.S. EPA, Re-Evaluation of the FQPA Safety Factor for Pyrethroids: Updated 
Literature and CAPHRA Program Data Review. July 1, 2019 

54 U.S. EPA, Cyphenothrin, Interim Registration Review Decision Case Number 
7412, September 2020 (EPA-HQ-OPP-2009-0842) 


