























Rentokil Initial ple Carbon Dioxide March 2004

Section A6.4.3 Subchronic Inhalation Toxicity Test (6 of 11)
Annex Point ITA, VI, 6.4

Table A6 3-1 Average Serum Electrolvte and Arterial-Blood Gas Values for Chronic
Hypercapnia in Man

PCO, No. of Arterial blood gases Plasma electrolytes
ranges observations PH PO, Sodium | Chloride | Potassium | HCO; | Na(Cl
% ranges mEqg/litre +HCO;)
% mEq/litre
45-53% 7 7.42 12.0-12.4 138 105 4.0 24.4 8.6
46-524# 3 745 9.4-95 151 106 4.3 24.0 21.0
53-58 1 7.42 6.9 147 100 5.0 27.2 18.8
6.0-6.5 2 7.45 8.1-94 142 99 51 31.0 11.5
66-72 4 7.42 6.9-10.0 142 90 5.2 33.1 18.9
73-78 11 7.35 41-10.1 142 94 4.9 314 16.3
8.0-8.5 4 7.38 6.0-7.6 137 92 51 35.3 Ol
5.6-9.2 5 7.38 71-8.6 142 90 4.9 38.3 12.7
93-938 3 7.32 6.6 -10.5 137 90 42 36.0 11.0
10.0 - 10.5 2 7.32 8.3-103 145 92 4.8 38.7 13.3
13.3-13.8 1 731 11.8 137 84 4.7 48.0 5.0
140-141 1 7.26 11.5 146 80 5.2 45.8 20.4

Key: &

# “Steady State” values from patients in this series.
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Rentokil Initial ple Carbon Dioxide March 2004

Section A6.4.3 Subchronic Inhalation Toxicity Test (10 of 11)
Annex Point ITA, VI, 6.4

Results of Haematology

Table A63-1 Effect of prolonged exposure to 153% carbon dioxide in 21% oxveen on adrenal
cholesterol content of euinea pies

Condition Adrenal Cholesterol, mg/100g

Mean +/- SD N

Control 6.1 +-0.80 10

Exposure to 15% carbon dioxide in 21% oxygen

1 hour 4.52% +/-0.96 8

1 day 4.02%+/-1.1 20

2 days 3.85%+/-13 6

3 days 5.86+/-1.9 12

4 days 590+/-16 6

5 days 6.30+/-13 8

6 days 7.34+/-215 6

7 days 6.92 +/- 1.54 7

15 days 5.15+/-145 8

42 days 7.64+/-1.28 5

Recovery on air following 7 days of exposure to 15% carbon dioxide

1 day 473 #+/-1.2 17

11 days 528 +-0.82 13

Key: N Number of animals exposed
* Differences from controls statistically significant at the 1% level (P < 0.01)
# Differences statistically sigmficant when compared when compared with data obtained at 7 days of exposure
to 15% carbon dioxide (P < 0.01).

Table A63-2 Effect of prolonged exposure to 13% carbon dioxide in 21% oxvegen on leukocyte
count and number of total lvmphocvtes of guinea pigs.

Conditions Leukocytes (cells. mm?) Lymphocytes (cells. mm?)
Mean +/- SD N Mean +/- SD N P
Hxposure to 15% carbon dioxide in 21% oxygen
Control 5,840 +/- 2,033 15 3,820 +/- 1,047 15
1 day 6,715 +/- 2,669 15 2.240% +/- 1,500 15 0.01
Control 5,667 +/- 2,225 15 3,490 +/- 597 15
2-3 days 4,647 +/- 1,513 15 2.206% +/- 634 15 0.001
Control 5,400 +/- 1,713 20 3,188 +/- 1,097 15
4-7 days 6,257 +/-1,221 20 3461 +/- 1,165 15
Control 5,800 +/- 1,296 7 4,019 +/-1,137 5
15 days 5,471 +/- 1,247 7 4,055 +/-1,109 5
Control 7,900 +/- 1,380 5 5,495 +/-1,175 5
42 days 7,270 +/- 1,128 5 4,825 +/- 825 5

Recovery on air {ollowing 7 days exposure to
15% carbon dioxide

Control 5,707 4+/- 1,716 14 4,871 +-1,027 14
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1-day recovery

4,185 +/-1,215

14 2,742% +/- 796 14 0.05

Control

5,100 +/- 1,100

~1

3,815 +-1,071

-]

11-days recovery

5,300 +/- 1,350

7 3,151 +/- 881

Key: N Number of animals exposed
* Differences from controls statistically significant at the 5% level and better. Each experimental group
served as it’s own control.

Rentokil Initial plc

Carbon Dioxide

March 2004

Section A6.4.3

Annex Point ITA, VI, 6.4

Subchronic Inhalation Toxicity Test (10 of 11)

Results of Haematology

Table A63-3 Stress effect of intermittent 8-hr exposure to 15% carbon dioxide in 21% oxvgen for

7 davs as compared with that of continuous 7-day exposure.

Conditions pH Blood corticosteroids | Adrenal epinephrine
mg/l ug/g
Control Mean +/- SD 7.410 +/-0.025 29.0+/-12.8 1793 +/- 42.0
N 15 11 10
15% carbon dioxide Mean +/- SD 7.37+/-0.035 323+/-139 1509 4+/-73.0
7 days continuous N 8 8 8
exposure
7 days intermittent Mean +/- SD 7.111%+-0.07 72.1%4+/-31.5 107.4*%+/-38.3
exposure, sacrificed N 5 5 (5
end of & hour carbon
dioxide exposure.
7 days intermittent Mean +/- SD 7.396 +/-0.130 67.6% +/-35 4 106.4% +/- 20 1
exposure sacrificed N 5 (3 5
end of 16h on air
Key: N Number of amimals exposed

*# Differences from controls statistically different at the 5% level and better (¢ test)

T:\Regulatory Affairst00-PRODUCT DIRECTORY'W03 LEGISLATION'BPDWCarbon Dioxide Insecticide\Al dossier for ECHA data
dissemination'word files\A6 4 3 L.doc

100f12





































Rentokil Initial ple

Carbon Dioxide

March 2004

Section A6.4.3

Subchronic Inhalation Toxicity Test (11 of 11)

Annex Point ITA, VI, 6.4

TABLE A6 3-1 TO TABLE A6 3-4 DATA FOR RATS

Table AG 3-1 Effect of Prolonged Exposure to 1.5% Carbon Dioxide Upon Adrenal Cortical

Activity in Normal and hvpophyvsectomised rats

Chemical Control period on air Exposure to 1.5% carbon dioxide Post exposure on air
Determination and Group I 1-15 days exposure | 28-42 days exposure (1-10 days)
Statistic Group 11 Group 111 Group I'V
Adrenal ascorbic acid
Normal rats
Mean, mg/100g 470.82 2914 277.28 363.44
SD mg/100g 160.65 110.94 58.21 63.68
No. of rats 8 22 11 10
P 0.01* 0.01 % 0.1
FEosinophils
Normal rats
Mean, cells/mm* 186.7 74.9 24.2 31.7
SD cells/mm® 114.0 90.4 23.4 33.7
No of rats 29 24 12 12
P <0.001 * <0.001 * <0.001 *
FEosinophils
Hypophysectomised
rats
Mean, cells/mm® 1393 62.6 10.5 21.8
SD cells/mm® 534 44.0 7.1 257
No of rats 7 3 6 6
P <0.02 * <0.001% <0.001%
Lymphocytes
Normal rats
Mean, cells/mm* 16,956 8,430 7.663 6,924
SD cells/mm® 7,020 3,031.6 3,242.0 4,137.1
No. of rats 35 24 12 12
P <0.001 * <0.001 * <0.001 *
Lymphocytes
Hypophysectomised
rats
Mean, cells/mm” 13,433 11,266 3.194 5,028
SD cells/mm” 6,669 5,034.1 1,087.8 730.3
No of rats 9 3 6 6
P >{.1 <{.01 * <0.02#
Key:  * Statistically significant difference from mean control on air at 1% level.

# Statistically significant difference from mean control on air at 5% level.
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Normal rats: rats with their pituitary gland intact.

Hypophysectomised rats: rats with their pituitary gland removed.

Rentokil Initial ple

Carbon Dioxide

March 2004

Section A6.4.3

Subchronic Inhalation Toxicity Test (11 of 11)

Annex Point ITA, VI, 6.4

Table A6 3-2 Effect of Prolonged Exposure to 1.3% Carbon Dioxide Upon Carbohydrate

Metabolism in Normal and hvpophysectomised Rats

Chemical Control period on air Exposure to 1.5% carbon dioxide Post exposure on air
Determination and Group I 1-15 days exposure | 28-42 days exposure (1-10 days)
Statistic Group 1l Group III Group IV
Blood sugar
Normal rats
Mean mg % 86.8 94.8 78.0 84.4
SD mg % 27.4 20.1 9.7 14.0
No. of rats 34 22 12 8
P =01 >0.1 >0.1
Blood sugar
Hypophysectomised
rats
Mean mg % 91.6 86.5 85.4 96.8
SD mg % 17.6 27.4 8.9 15.1
No. of rats 8 10 5 5
P =101 =>0.1 =>0.1
Liver glycogen
Normal rats
Mean g % 2.93 2.00 1.36 3.45
SD g % 1.49 1.20 1.06 1.27
No. of rats 10 18 12 11
r 0.1 <0.02 # >0.01
Liver glycogen
Hypophysectomised
rats
Mean g % 2.51 1.05 1.67 2.50
SD g % 0.23 0.77 1.07 1.51
No. of rats 5 9 6 6
P <0.01 * =>0.1 >0.1
Muscle glycogen
Normal rats
Mean g % 0.21 0.09 0.13 0.06
SD g % 0.11 0.11 0.23 0.05
No. of rats 10 22 11 11
P <0.02 # =>0.1 0.001%
Muscle glycogen
Hypophysectomised
rats
Mean g % 0.37 0.11 0.12 0.12
SD g % 0.06 0.07 0.05 0.08
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No. of rats 5 3 6 2
F <0.001 * <0.001 * <(0.01*
Key:  * Statistically significant difference from mean control on air at 1% level.
# Statistically significant difference from mean control on air at 5% level.
Normal rats: rats with their pituitary gland intact.
Hypophysectomised rats: rats with their pituitary gland removed
Rentokil Initial ple Carbon Dioxide March 2004

Section A6.4.3

Annex Point ITA, VI, 6.4

Subchronic Inhalation Toxicity Test (11 of 11)

Table A6 3-3 Effect of Prolonsed Exposure to 1.5% Carbon Dioxide Upon Adrenal

Cholesterol © in Normal and hypophvsectomised Rats

Zone of Cortex

Control period on air

Exposure to 1.5% carbon dioxide

Post exposure on air

and Statistic Group [ 1-15 days exposure | 28-42 days exposure {(1-10 days)
Group I1 Group 11T Group I'V
Glomerulosa
Normal rats
Mean 35# 276 26 2.5
SD 0.67 0.69 0.58 0.67
No. of rats 10 21 12 12
i 2t * 33 3.2
P < 0.02 << 0.01 < 0.01
Glomerulosa
Hypophysectomised rats
Mean 25 1.8 2.0 2.2
SD 0.5 1.2 0 0.75
No. of rats 4 5 6 5
t 0.97 28 0.61
P =01 <01 =01
Fasciculata
Normal rats
Mean 33 228 2.5 2.2
SD 0.64 0.48 0.22 0.24
No. of rats 10 21 12 12
t 4.8 42 5.0
P <0.001 <0001 =< (.001
Fasciculata
Hypophysectomised rats
Mean 2.5 038 1.8 1.4
SD 0.5 0.4 0.51 0.2
No. of rats 4 5 6 5
t 50 1.9 379
p <0.01 <01 <0.01
Reticularis
Normal rats
Mean 33 1.00 1.1 0.73
SD 0.64 1.23 112 1.05
No. of rats 10 21 12 12
t 53 5.0 6.4
F <0001 <0001 < ().001
Reticularis

Hypophysectomised rats
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Mean 2.25 0 0 0.6
SD 0.43 0 0 0.8
No. of rats 4 5 6 5
t 10.32 11.0 5.0
P < 0.001 < 0.001 <0.01
Key:  (+) Values describe the degree of colour reaction in arbitrary units (zero to four plus).
*# t-ratio with control means (group I)
Normal rats: rats with their pituitary gland intact.
Hypophysectomised rats: rats with their pituitary gland removed.
Rentokil Initial ple Carbon Dioxide March 2004
Section A6.4.3 Subchronic Inhalation Toxicity Test (11 of 11)
Annex Point ITA, VI, 6.4

Table A6 3-4 Effect of Prolonged Exposure to 1.5% Carbon Dioxide Over a Period of 42

Dayvs on the Carbon Dioxide Content of Blood Plasma in Normal Rats

Control period on air

HExposure to 1.5% carbon dioxide

Post exposure on air

Group 1 1-15 days exposure 28-42 days exposure {(1-10 days)
Group 11 Group I Group IV
Blood plasma carbon

dioxide in

Normal rats

Mean, vol. % 57.46 58.50 55.50 51.30
SD, vol. % 5.28 9.50 3.01 1.08
No. of rats 10 22 12 5
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Rentokil Initial plc

Carbon Dioxide

March 2004

Section A6.4.3

Subchronic Inhalation Toxicity Test (11 of 11)

Annex Point ITA, VI, 6.4

TABLE A6 _3-5 TO TABLE A6_3-7 DATA FOR GUINEA PIGS

Table A6 3-5 Effect of Prolonged Exposure to 1.5% Carbon Dioxide Upon Adrenal Cortical

Activity in Guinea Piss

Chemical Control period on air Exposure to 1.5% carbon dioxide Post exposure on air
Determination and Group I 1-15 days exposure | 28-42 days exposure (1-10 days)
Statistic Group 11 Group 111 Group IV
Adrenal cholesterol
Mean, mg % 6.02 5.15 5.34 444 #
SD mg %o 1.57 0.89 0.85 0.47
No. of animals 9 10 12 7
P 0.1 0.1 0.05
Lymphocytes
Mean, cells/mm* 5500 3488 # 3900 # 4792
SD cells/mm” 2184 1587 1226 1557.3
No. of amimals 20 11 11 7
P 0.02 0.05 0.1
FEosinophils
Mean, cells/mm* 75.6 76.5 3734 # 94.6
SD cells/mm® 39.9 73.5 24.10 65.8
No of animals 20 10 12 7
P 0.1 0.001 0.1
White blood cells
Mean, cells/mm* 6120 4386 # 5259 5657
SD cells/mm® 2004 2140 2064 1730
No of animals 20 11 11 7
P 0.02 0.1 0.1
Key:  # Difference from control period statistically significant at 5% level or less.
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Rentokil Initial plc

Carbon Dioxide

March 2004

Section A6.4.3

Annex Point ITA, VI, 6.4

Subchronic Inhalation Toxicity Test (11 of 11)

Table A6 3-6 Lffect of Prolonged Exposure to 1.5% Carbon Dioxide Upon Carbohvdrate

Metabolism of Guinea Pigs

Chemical Control period on air HExposure to 1.5% carbon dioxide Post exposure on air
Determination and Group I 1-15 days exposure | 28-42 days exposure (1-10 days)
Statistic Group 11 Group III Group IV
Blood sugar
Mean mg % 102.3 105.5 90.71 98.9
SD mg % 16.5 17.19 24.15 19.18
No. of animals 19 11 12 7
P 0.1 0.1 0.1
Liver glycogen
Mean g % 3.32 4.00 1.32# 3.66
SD g % 1.05 2.54 1.18 1.65
No. of animals 15 9 11 7
P 0.1 <0.001 0.1
Muscle glycogen
Mean g % 0.708 0.20# 037# 0.46 #
SD g % 0.26 0.17 0.09 0.11
No. of animals 13 6 9 6
P 0.01 0.01 0.05

Key:

# Difference from controls statistically significant at 5% level or less.

Table A6 3-7 Effect of Prolonged Exposure to 1.5% Carbon Dioxide Over a Period of 42

Davs on the Blood Carbon Dioxide Tension and pll in Guinea Pigs

Chemical Control period on air Exposure to 1.5% carbon dioxide Post exposure on air
Determination and Group I 1-15 days exposure | 28-42 days exposure (1-10 days)
Statistic Group 11 Group 111 Group IV
Blood carbon-dioxide
tension
Mean mm Hg 39.7 45.2 47.0# 45.7
SD mmHg 4.9 8.7 8.7 9.0
No. of guinea pigs 13 9 10 6
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Section 6.5 Chronic Toxicity
Annex Point ITA, VI, 6.5 Section 6: Toxicological and Metabolic Studies

Detailed justification:

Continued . . . . . .
( ) s  Asthe objective of an animal test is to predict the toxicological

effect in humans, then an established safe exposure level based on
human data takes precedence over amimal data generated for the
approximation of a theoretical safe value.

s  There is a substantial volume of information available for carbon
dioxide, and while there are no studies available that consider
chronic toxicity, carcinogenicity, or genotoxicity specifically, nor
was the data generated to modemn scientifically acceptable protocols,
it does cover all the major biological considerations. Given the
large volume of data available for carbon dioxide, only the typical
findings have been summarised below with regards to the chronic
toxicity and carcinogenic potential of carbon dioxide. A number of
reviews have been carried out by different regulatory authorities
including the EPA® and FDA, who considered the health aspects of
carbon dioxide as a food additive®. Both the EPA and FDA consider
that the amount of data that 1s available on carbon dioxide, and the
levels of exposure which occur when carbon dioxide 1s being used
as a biocide means that the margin of safety is acceptable. Asa
result they have not asked for any new studies to be generated, even
though there 1s no specific data regarding the chronic toxicity,
carcinogenic or geneotoxic potential of carbon dioxide.

Technical feasibility

While it is possible to carry out a chronic toxicity study on carbon
dioxide, it will be technically very difficult, full of constraints and
expensive. The data given below shows how the body’s metabolism and
physiology are extremely sensitive to carbon dioxide levels, and will
adjust to any atmospheric changes. This effects the body metabolism
making it difficult to differentiate any observations on the test animal as
a toxic effect of carbon dioxide itself, or as a secondary effect of the
body’s change in metabolism as it adjusts to the change in atmospheric
carbon dioxide levels. Because of this, even if the chronic toxicity study
was carried out, it is not going to provide any useful data for the risk
assessment.

{Continued... ..)
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{Continued... .)

Section 6.5
Annex Point ITA, VI, 6.5

Chronic T oxicity
Section 6: Toxicological and Metabolic Studies

Detailed justification:
(Continued)

Conclusion

On the basis of exposure alone, it is not scientifically necessary to
conduct a chronic toxicity study for carbon dioxide. As under normal
working practices, the use of carbon dioxide as an insecticide fumigant is
within a sealed enclosure (fumigation bubble) and therefore additional
exposure to the gas 1s not expected.

A chronic toxicity study is technmically feasible, but difficult, and given
the body’s metabolic and physiological sensitivity to changes in carbon
dioxide levels it 1s unlikely to provide any useful data for the risk
assessment. The toxicological profile of carbon dioxide is well
established with a substantial amount of data. Although this information
has it’s limitations and it does not address the issue of chronic toxicity,
carcinogenicity or genotoxicity specifically, it 1s considered sufficient to
address the toxicity of carbon dioxide particularly given the low level of
exposure expected from 1t’s use as a rodenticide.

T:'Regulatory Aftairs\00-PRODUCT DIRECTORYW03_LEGISLATION'BPD'\Carbon Dioxide Insecticide\AT dossier for ECHA data dissemination'word files\A6_5.doc

10/10/13 18:18

4of 5







Table 4-2: Standard form for justification of the non-submission of data

Section 6.6.1

Annex Point ITA, VI, 6.6.1

Genotoxicity in vitro
Section 6: Toxicological and Metabolic Studies
In vitro gene mutation study in bacteria

JUSTIFICATION FOR NON-SUBMISSION OF DATA

As outlined in the TNsG on data requirements, the applicant must always
be able to justify the suggested exemptions from the duta requirements.
The justifications are to be included in the respective location (section) of
the dossier.

If one of the following reasons is marked, detailed justification has to be
given below. General arguments are not acceptable

Official
use only

Other existing data

Limited exposure

[ ]
4]

Technically not feasible [4 ] Scientifically unjustified [4]

Other justification [1]

Detailed justification:

An in vitro gene mutation study in bacteria for carbon dioxide is not
considered necessary for a number of reasons including:

s  The normal working practices of carbon dioxide as an insecticide
fumigant are within a sealed enclosure (fumigation bubble) and
therefore additional exposure to the gas 1s not expected.

The use of carbon dioxide as a biocide is far less that that used in other

industries such as brewiii.

s Occupational exposure work has been carried out in humans exposed
to an environment with high paCO, values such as brewery workers %,
Such data have been used previously by a number of regulatory
authorities to set national, international and supranational maximum
exposure hmits f{or safe working conditions, and all of these exposure
limits are in general agreement, {or example the US OSHA
permissible exposure level (PEL) is 10,000 ppm and short term
exposure limit (STEL) is 30,000 ppm *. The long-term workplace
exposure limit for carbon dioxide set in the UK is 5,000 ppm (8 hour
time weighted average) while the short term workplace exposure limit
is 15,000 ppm (15 minutes reference periody’. As explained above,
the use of carbon dioxide as a rodenticide does not increase
atmospheric carbon dioxide levels, and this is well below these agreed
maximum exposure limits for safe working conditions. As the
objective of a laboratory test on bacteria is to predict the toxicological
effect in humans, then an established safe exposure level based on
human data takes precedence over animal data generated for the
approximation of a theoretical safe value.

{Continued. .. ... )
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