








Rentokil Initial ple

Carbon Dioxide April 2007

Section A6.12.8 Prognosis following poisoning
Amnex Point ITA, VI, 6.9.8 _ o _
Alreadi submitted for carbon dioxide dossier for Product Type 14.
1. REFERENCE Official
use only
11 References —
1.2 Details Symptoms of excessive exposure by inhalation include headache,

dizziness, shortness of breath, muscular weakness, drowsiness and
ringing in the ears. At high concentrations carbon dioxide may cause
asphyxiation and can paralyse the respiratory centre. Breathing an
atmosphere rich in carbon dioxide can cause immediate loss of
consciousness and death may occur. Symptoms of asphyxiation may
include rapid and gasping respiration, rapid fatigue, nausea,
vomiting, cyanosis and may lead to loss of consciousness or death
from anoxia.

The effects of excessive carbon dioxide exposure are reversible
within a few minutes / hours of carbon dioxide withdrawal.
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Table 4-2: Standard form for justification of the non-submission of data

Section 6.16 Any Other Tests Related to the Exposure of the Active Ingredient

Annex Point 11IA, V1, 3.5 to Humans, in it’s Proposed Biocidal Products
and X1, 2

JUSTIFICATION FOR NON-SUBMISSION OF DATA Official

use only
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

Other existing data [ 1 Technically not feasible [ ] Scientifically unjustified [ ]

Limited exposure [4]  Other justification [1]

Detailed justification: ; 5 o
1 It is not necessary to submit any additional tests related to the exposure of

carbon dioxide to humans in it’s proposed biocidal products (other than
what has already been submitted elsewhere) given the use pattern and
toxicity profile of carbon dioxide.

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.

Carbon dioxide levels are monitored in the immediate vicinity of a

fumigation bubble and should levels reach 0.5%, an alarm will sound
automatically.

{Continued... )

Undertaking of intended Not applicable.
data submission [ 1
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Rentokil Initial ple Carbon Dioxide

April 2006

Section A6.18

Please note that the following information is taken from Document ITA (Section 3).

3 HUMAN HEALTH EFFECTS ASSESSMENT

3.1 TOXICOKINETICS, METABOLISM AND DISTRIBUTION

Summary of mammalian toxicology and conclusions

Result

Reference

Carbon dioxide 1s carried in the blood in three principle forms:

e Dissolved in solution

¢  Agbicarbonate ions in red blood cells and blood plasma

¢ Combined in the red blood cell, in the form of carboaminchaemoglobin.

The body produces large volumes of carbon dioxide as a result of normal metabolic
processes and is able to excrete it, while keeping the pH of the blood constant within a
few hundredths of a pH unit and the tension of the blood is kept within a few millimetres
of mercury without major dislocations of water or electrolytes.

Due to the engineering controls in place, the normal use of carbon dioxide as an
insecticide fumigant does not result in the exposure of operators or bystanders {of which
there should be none) to elevated levels.

The process of production, transport and excretion of carbon dioxide in humans is well
understood, as its toxicity profile. There are no metabolites of concern, which are
formed in mammals. Tt 1s on this basis that it is not scientifically necessary to submit
additional data on metabolites of concern from carbon dioxide (the data requirements
detailed in Document ITI-A 6.6.7).

Document III-A6
Section 6.2

3.2 ACUTE TOXICITY

Refer to page 8 for details of acute toxicity of carbon dioxide.

3.3 IRRITATION AND CORROSIVITY

Refer to page @ for details of irritation and corrosivity potential of carbon dioxide.

3.4 SKIN SENSITISATION

Method Number of Result Remarks
animals sensitised
/ total number of

animals

Species

Reference

Not
applicable.

Not
applicable.

Not
applicable.

Not applicable.
potential of CO,, using

gas.

It 1s not technically possible to
determine the skin sensitisation

conventional assays because it 1s a
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3.2 ACUTE TOXICITY

Route Method Method Species Dose levels Value Remarks Reference
Guideline Strain Duration of LDs/1.Cxy
Sex exposure
No/group
Oral Not Not Not Not Not applicable. It is not technically possible to determine the toxicity of carbon Document
applicable. applicable. applicable. | applicable. dioxide by the oral route, because carbon dioxide is a gas. Principle | [II-A6
route of exposure will be by inhalation. Section
6.1.1
Dermal Not Not Not Not Not applicable. It is not technically possible to determine the toxicity of carbon Document
applicable. applicable. applicable. | applicable. dioxide by the dermal route using conventional test methods, because | 111-A6
carbon dioxide is a gas. Principle route of exposure will be by Section
nhalation. 6.1.2
Inhalation | No set Refer tonotes | Human Refer to 10% COy * Effects of excessive carbon dioxide exposure in man are well Document
guideline under notes under reported in the product literature. These studies have been I1-A6
followed. “Remarks”. “Remarks”. *See note under summarised in Document ITIA Section 6.1.3, 6.4.3, 6.5 and 6.12. Section
Refer to “remarks” for Generally, these studies were carried out for purposes other than just | A6.1.3
“Method” for details about how | determining the L.Csy or acute toxicity, but information on fatal and
summary of this figure was non-fatal concentrations and major non-clinical effects can be used
methodology derived. from them.
followed.

Full details of the effects of carbon dioxide exposure in man, at
concentrations up to 10% have been summarised in Document ITA,
3.10. As exposure to 10% carbon dioxide was not fatal to humans
(although the effects experienced were very unpleasant), a value of
10% carbon dioxide has been used for the risk assessment for acute
exposures to carbon dioxide.

Due to the engineering controls in place, the normal use of carbon
dioxide as an insecticide fumigant does not result in the exposure of
operators or bystanders (of which there should be none) to elevated
levels.
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3.3

Skin irritation

IRRITATION AND CORROSIVITY

Species Method Average score Reversibility Result Remarks Reference
24,48, 7Zh yes/no

Not applicable. | Notapplicable. | Not applicable. | Not applicable. | Not applicable. | Notapplicable. | It is not technically possible to determine the skin Document
irritation potential of CO, using conventional 11-A6
techniques because it 1s a gas. Section 6.1.4

Evye Irritation

Species Method Average score Result Reversibility | Remarks Reference

Yes/no
Cornea Iris Redness Chemosis
Conjunctiva
Not Not Not Not Not Not Not It 1s not technically possible to determine the eye | Document
applicable. | applicable. | applicable. applicable. | applicable. applicable. Applicable. irritation potential of CO, using conventional [I-Aé
techniques because it 1s a gas. Section 6.1.4
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3.3

REPEATED DOSE TOXICITY

Route Duration of | Species Dose levels Results LO(A)EL. | NOAEL Remarks Reference
study Strain Frequency of
Sex application
no/group
Inhalation | Refer to Refer to Refer to notes | Refer to Refer to The long-term Existing data on the subchronic toxicity of carbon dioxide | Document
notes under | notes under | under notes notes workplace are available, including data on man. However, it is II-A6
“Remarks” “Remarks” “Remarks” under under exposure limit for | acknowledged that this data, (which is summarised in Section
“Remarks” | “Remarks” | carbon dioxide set | Document ITIA Section 6.4.3) was carried out some time 6.4.3
in the UK is 5,000 | ago, and was therefore not carried out to current protocols
ppm / 0.5% (8 or with current laboratory techniques.
gﬁ;ﬁﬁ; average) Given that this data 1s una\rtoi_dably weak, the current lqng-
whilethe chott term_workplace exposure 1_1m1t of 0.5% has been used in
term workplace the risk assessment. This is because:
exposure limit is Due to the engineering controls in place, the normal use of
15,000 ppm / carbon dioxide as an insecticide fumigant does not result
1.5% (15 minutes | in the exposure of operators or bystanders (of which there
reference period)* | should be none) to elevated levels. In addition, carbon
dioxide levels are monitored in the immediate vicinity of a
*Refer to notes fumigation bubble and should levels reach 0.5% an alarm
under “remarks” will sound.
for details about
why the Occupational exposure work has been carried out in
occupational humans exposed to an environment with high paCQ,
exposure limit for | values such as brewery workers. Such data have been
safe working used previously by a number of regulatory authorities to
conditiots Tor set national, international and supranational maximum
cathat digsides exposure limits for safe working conditions, and all of
hissiheehiged these exposure limits are in general agreement.
For the same reasons, a conventional 90-day subchronic
oral toxicity test for carbon dioxide has not been
conducted.
Footnotes
1. A 28-day repeated dose toxicity study (the data requirements detailed in Document ITI-A, 6.3.1, 6.3.2 and 6.3.3) is not required for carbon dioxide when an adequate 90 day
study is available in a rodent.
2 A 90-day subchronic toxicity study by the oral and dermal route (the data requirements detailed in Document I1I-A 6.4.1 and 6.4.2) has not been submitted because it is not

practicable to determine the oral or dermal toxicity of a gas using conventional techniques. In addition, the gaseous nature of carbon dioxide means that the most significant
route of exposure is by inhalation, making this the most appropriate route for determining subchronic toxicity.
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3.6

3.6.1 Invitro

GENOTOXICITY

Test system | Organism/ | Concentrations Result Remark Reference
Method strain(s) tested +S9 -S9
Guideline +-H +H-H
Not Not Not applicable. | Not Not It is not technically possible to carry out an in vitro gene mutation study for CO, in | Document
applicable. applicable. applicable. | applicable. | bacteria or mammalian cells, because it is present naturally in the environmentand | III-A6
it 1s also naturally produced by all aerobic cells as a by-product of respiration. This | Section 6.6.1
makes it impossible to remove it from negative controls. Even if the test conditions
were adjusted to account for this, the fact that test cells are continually producing Document
CO; as a by-product of respiration means that there will be variable concentrations | II1-A6
at a cellular level, making it impossible to interpret any observations made in the Section 6.6.2
test. The same problems would also apply to an i vitro cytogenicity study in
mammalian cells. Document
III-A6

In addition, due to the engineering controls in place, the normal use of carbon
dioxide as an insecticide fumigant does not result in the exposure of operators or
bystanders (of which there should be none) to elevated levels.

It is not scientifically necessary, on the basis of the genotoxicity data available, to
submit additional in vivo genotoxicity tests (the data requirements detailed in
Document ITI-A 6.6.5)

Section 6.6.3
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3.6.2 Imvivo

Type of test | Species Frequency Sampling Dose levels | Results Remarks Reference
Method / Strain of times
Guideline Sex application
no/group
Not Not Not Not Not Not On the basis of exposure alone, it is not scientifically necessary to Document
applicable applicable. | applicable. applicable. applicable. applicable. | conduct an in vivo mammalian bone marrow cytogenetic test or 11-Aé
micronucleus test for carbon dioxide. Section 6.6.4

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 is not expected.

In addition, there is no existing data available which suggests that
carbon dioxide is a genotoxic compound.

Footnotes

1. It 1s not scientifically necessary, on the basis of the genotoxicity data available, to submit additional i vivo genotoxicity tests (the data requirements detailed in Document 111-
A6.6.6)
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3.7

CARCINOGENICITY

Route

Species
Strain
Sex
no/group

Dose levels
Frequency
of

application

Tumours

Remarks

Reference

N/A.

N/A

N/A

N/A

It is not considered scientifically necessary to determine the carcinogenic potential of CO, ' for a number of
reasons including:

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

2. Inaddition to the above, the potential for exposure to carbon dioxide is minimal as it is manufactured [
_pThis means there 1s no exposure to workers, bystanders or the environment,
during manufacture.

3. The maximum exposure limits for safe working conditions are well established for CO,, and all of these
exposure limits are in general agreement. As the objective of an animal test is to predict the toxicological
effect in humans, then an established safe exposure limit based on human data takes precedence over animal
data generated for the approximation of a theoretical safe value.

4. While it is possible to carry out a carcinogenicity study on CO, it will be technically very difficult, full of
constraints and expensive. The body’s metabolism and physiology are extremely sensitive to CO, levels
and will adjust to any atmospheric changes. This effects the body’s 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. Because of this, even if the carcinogenicity study was carried
out, it is going to provide little useful data for the risk assessment.

Document
III-A6
Section 6.7

Footnotes
1. For the same reasons detailed in the table above, it is not considered scientifically necessary to determine the chronic toxicity of carbon dioxide (the data requirements

detailed in Document IT[-A 6.5).
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3.8 REPRODUCTIVE TOXICITY

3.8.1 Teratogenicity (1 of 3)

Route of Test type Method Species Exposure | Doses Critical NO(A)EL | NO(A)EL Remarks Reference
exposure | Method Strain Period effects Maternal | Teratogenicity
guideline Sex dams toxicity Embryotoxicity
No/group Foetuses
Inhalation | No set Pregnancy was calculated | Rats Single 6% CO, See Not NO(A)EL has See Document
guideline from the time observed- Sprague-Dawley | 24 hour footnote # | reported. not been footnote™ | III-A6
Study tollowed. copulation occurred. The | Female periods. established. Section 6.3.1
lof3 Refer to pregnant rats in groups of | 6-12 per group However, study
“method” for | 2 were placed in a plastic indicates
summary of chamber for a single 24- adverse effects
methodology | hour period, where they to young born
followed. were exposed to a gas under conditions
mixture containing 6% of 6% CO,
CO;, with 20% O, and 74%
N (the teratogenic agent).
The earliest day of
exposure was the 5™ day of
pregnancy and the latest
day was the 21% day.
Footnotes

# No maternal toxic effects reported. There were increased abnormalities (intraventricular septal changes). Note there was also an increase in skeletal abnormalities. There was a
slight increase in perinatal mortality in the test group, and a lower frequency of male offspring. The average pup weight was 18.9% higher in the test litters. Whist the effects could have
been attributable to carbon dioxide they might also be a response to low pH or to increased oxygen tension (secondary to hyperventilation caused by mncreased carbon dioxade).

o

This study determines the effect of exposure to 6% CO; for single 24-hour periods during certain days of pregnancy on offspring of rats. While this study was not generated to

modern, scientifically acceptable protocols, it gives an indication about the possible teratogenic effects of CO,. This study, not withstanding it’s deficiencies, can be used to support
the teratogenic assessment of CO, because:

1. 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.
2. Inaddition to the above, the potential for exposure to carbon dioxide 1s minimal as it is manufactured in a completely enclosed system. This means there 1s no exposure to
workers, bystanders or the environment, during manufacture.
3. Objectives of toxicity testing include the prediction of possible toxicological effects in humans, the exposures at which these effects might occur and the mechanisms of action.
However, as a maxamum occupational exposure limit is already well established, and the limit set by a number of regulatory authorities is in general agreement, further toxicity
testing is not considered scientifically necessary.
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3.8.1 Teratogenicity (2 of 3)

Route of Test type Method Species Exposure | Doses Critical NO(A)EL NO(A)EL Remarks Reference
exposure | Method Strain Period effects Maternal Teratogenicity
guideline Sex dams toxicity Embryotoxicity
No/group Foetuses
Inhalation No set Rats were placed ina 9- | Rats 1.2,4or 8h | O{control), | See Not reported. NO(A)EL has not been | See Document
guideline litre desiccator with inlet | Wistar 2.5%,5.0% | footnote # established. However, | footnote* ITI-A6
20of3 followed. and outlet valves to Male or 10.0 % study indicates adverse Section 6.8.1
Refer to permit the continuous Total of 40 carbon effects to male testis
“method” for flow of gases. All gas animals. dioxide. tissue of rats exposed
summary of mixtures contained 20% to 2.5% -10% carbon
methodology oxygen and were made dioxide. The changes
followed. up to 100% with were positively
nitrogen. Food and associated with the
water were available in concentration of
the treatment chamber carbon dioxide and the
and a granular desiccant duration of treatment.
was used to maintain
low humidity.
Footnotes

# No maternal toxic effects reported. Treatment of rats with carbon dioxide at all levels employed (2.5% to 10%) caused a doubling of respiration rate, compared to controls exposed either to
compressed air or to a gas mixture containing no carbon dioxide, but no other gross effects were noted. Neither the testis weight nor the weights of accessory glands were effected by the
treatment. Histologically, testis tissue from treated rats exhibited changes that were positively associated with both the concentration of atmospheric carbon dioxide and the duration of treatment.
After 4h of treatment with 2.5% carbon dioxide, however, intratubular relationships were observably disrupted. Sloughing of tubular components and lack of luminal definition were in evidence
following treatment with 5% carbon dioxide for the same length of time. There was a progressive streaking and vacuolisation toward the basal membrane that occurred following exposure to
10% carbon dioxide, for 4h. These degenerative changes were typical of treated animals, and they occurred consistently. The most readily observable changes occurred with higher levels of
carbon dioxide, as exposures were increased. However, further dramatic changes were not seen when exposure time was extended from 4 to 8h. Whilst the effects could have been attributable to
carbon dioxide they might also be a response to low pH or to increased oxygen tension (secondary to hyperventilation cause by increased carbon dioxide).

* This study determines the effect of exposure to 0 (control), 2.5%, 5.0% or 10.0 % carbon dioxide for 1,2,4 or 8h periods on the male testis tissue of rats. While this study was not generated
to modern, scientifically acceptable protocols, it gives an indication about the possible teratogenic effects of CO,. This study, not withstanding it’s deficiencies, can be used to support the
teratogenic assessment of CO, because:

1. 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.
2. In addition to the above, the potential for exposure to carbon dioxide is minimal as it is manufactured ||| GGG s mcans there is no exposure to

workers, bystanders or the environment, during manufacture.

3. Objectives of toxicity testing include the prediction of possible toxicological effects in humans, the exposures at which these effects might occur and the mechanisms of
action. However, as a maximum occupational exposure limit is already well established, and the limit set by a number of regulatory authorities is in general agreement,

further toxicity testing is not considered scientifically necessary.
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3.8.1 Teratogenicity (3 of 3)

Route of Test type Method Species Exposure Doses Critical NO(A)EL NO(A)EL Remarks Reference
exposure | Method Strain Period effects Maternal Teratogenicity

guideline Sex dams toxicity Embryotoxicity

No/group Foetuses

Inhalation | No set See Mice Total: 6h 65%/35% mixture See Not reported. NO{A)EL has not been | See Document

guideline footnote ** | Swiss (intermittent | air/carbon dioxide. | footnote # established. However, | footnote™* I11-A6
3of3 followed. Male exposure study indicates adverse Section 6.8.1

Refer to 10 mice /group. over 8h) effects to the

“method” for morphology of

summary of Total: 26.5 h spermatozoa of mice,

methodology (intermittent and their fertility when

followed. exposure they were exposed to

over 6 d) 35% carbon dioxide.

Footnotes

**In the experimental chamber, an air/carbon dioxide mixture in the proportion of 1.8/1.0 by volume (equivalent to 65%/35% mixture) was supplied. In winter (air temperature 18°C) mice
survived if allowed to recuperate in air for 30 minutes after each 2h exposure to the mixture. In summer (air temperature 30 to 32°C) a recuperation period of 15 minutes was necessary after each
hour of exposure. To test male fertility, males and virgin females, all of comparable body weights were allotted in equal numbers to a control and an experimental group. OCn the first day males
were treated for 4h and kept away from the females. On each of the subsequent 5 days, they were treated for 4.5h before rejoining their mates at night. The pairs were separated each morning.
There were 11 repetitions of the experiment (‘trials’) with fresh animals for each trial. To study the delayed effect of the treatment, the same males of the 5, 6™ and 8" to 11" trials were paired
again with virgin females for 6 days starting 15 days after the end of the treatment. Litter size was recorded in 17 trials. Whilst the effects could have been attributable to carbon dioxide they
might also be a response to low pH or to increased oxygen tension (secondary to hyperventilation cause by increased carbon dioxide).

# Exposure of male mice to a 1.8/1.0 mixture of air/carbon dioxide (equivalent to 65%/35% mixture) for a total of 6h reduced the area and breadth of the head and of the mid-piece of live
spermatozoa in the vasa deferentia. During a total of 26.5 h exposure spread over six days, males when test-mated, had a low conception rate but the numbers of offspring in the litters
produced were normal. The low conception rate appeared to persist even 15 days after the end of the treatment.

* This study determines the effect of exposure to 0 (control), 2.5%, 5.0% or 10.0 % carbon dioxide for 1,2,4 or 8h periods on the male testis tissue of rats. While this study was not generated
to modern, scientifically acceptable protocols, it gives an indication about the possible teratogenic effects of CO,. This study, not withstanding it’s deficiencies, can be used to support the
teratogenic assessment of CO, because:

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

2. In addition to the above, the potential for exposure to carbon dioxide is minimal as it is manufactured ||| GGG 11 mcans there is no exposure to
workers, bystanders or the environment, during manufacture.

3. Objectives of toxicity testing include the prediction of possible toxicological effects in humans, the exposures at which these effects might occur and the mechanisms of action.

However, as a maximum occupational exposure limit is already well established, and the limit set by a number of regulatory authorities is in general agreement, further toxicity
testing is not considered scientifically necessary.
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3.8.2 Fertility

Route of Test type Species Exposure Doses Critical NO(A)EL NO(A)EL NO(A)EL Remarks Reference
exposure | Method Strain Period effect Parental FI F2
guideline Sex m f m f m F
No/group
Not Not Not Not Not Not Not applicable Not applicable | Not applicable | See footnote* Document I1-A6
applicable | applicable applicable applicable applicable applicable Section 6.8.2
Footnote
* Tt 1s not considered necessary to determine the reproductive effects of CO; for a number of reasons including:
1. 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 is
not expected.
g In addition to the above, the potential for exposure to carbon dioxide is minimal as it is manufactured ||| GGG s mcans there is no exposure to
workers, bystanders or the environment, during manufacture.
3. The maximum exposure limits for safe working conditions are well established for CO,, and all of these exposure limits are in general agreement. As the objective of an

animal test 1s to predict the toxicological effect in humans, then an established safe exposure limit based on human data takes precedence over animal data generated for the
approximation of a theoretical safe value.

4. While it 1s possible to carry out a multigeneration study on CO; it will be technically very difficult, full of constraints and expensive. The body’s metabolism and
physiology are extremely sensitive to CO,, levels and will adjust to any atmospheric changes. This affects the body’s metabolism making it difficult to differentiate any
observations on the test amimal 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 CO; levels. Because of this, even if the multigeneration study was carried out, it is not going to provide any useful data for the risk assessment.
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3.9 NEUROTOXICITY

Remark Reference
There is a substantial volume of data available on the toxicity of Document ITT-A6
carbon dioxide, and none of it indicates that carbon dioxide may Section 6.9

have neurotoxic effects. It is on this basis that it is not necessary to
submit additional toxicity data about the neurotoxicity of carbon
dioxide.

3.10 HUMAN DATA

Effects of excessive carbon dioxide exposure in man are well reported in the product literature. These studies have
been summarised in Document ITTA Section 6.1.3, 6.4.3, 6.5 and 6.12. The key results for man include the following:

Hxposure to 1% carbon dioxide (time weighted average) during the working day has little effect on blood parameters,
including bicarbonate and carbon dioxide. (It should be noted that the author of the study had great difficulty in
monitoring the exposure of subjects to carbon dioxide because of their movements).

Exposure to 1.5% carbon dioxide led to lower heart rate, reduced tolerance to vigorous exercise. There were no
apparent changes in performance or basic physiological parameters when humans were exposed to 1.5% carbon dioxide
for 42 days. There was slight acidosis for 23 days, increased respiratory rate and increased systolic BP.

HExposure to 3% carbon dioxide leads to deeper breathing, headache, reduced hearing ability, increased heart rate and
acidosis.

At 5-10% carbon dioxide, in addition to the effects detailed for exposure to 3% carbon dioxide there is more laborious
breathing and loss of judgement.

At 10% carbon dioxide, in addition to the symptoms detailed for 5-10% carbon dioxide, there is also loss of
consciousness.”

It has been widely reported that the effects associated with carbon dioxide exposure are reversible once the carbon
dioxide has been removed.

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 is not expected.

In addition to the above, the potential for exposure to carbon dioxide is minimal as it is manufactured ||| | | |
This means there is no exposure to workers, bystanders or the environment, during manufacture.
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3.11 OTHER TOXICOLOGICAL EFFECTS

Remark Reference
There is a substantial volume of data available on the toxicity of Document ITT-A6
carbon dioxide, and none of it indicates that carbon dioxide is of Section 6.10

sufficient concern to justify further investigation by a mechanistic
study, or by routes of administration that are not considered in the Document ITT-A6
core toxicity data set. In addition, carbon dioxide is not mixed or Section 6.11
added to any other chemicals during it’s normal use so it is not
necessary to provide data on degradation products, by-products and | Document III-A6
reaction products relating to the human exposure to carbon dioxide. | Section 6.14

It is not necessary to submit data to consider the toxicity of carbon | pygcument TII-A6
dioxide in food or feeding stuffs because although carbon dioxide is | gection 615
used on certain foodstuffs:

Document II1-A6

1. Once the fumigation process has been completed and all the Section 6.16
carbon dioxide vented away to atmosphere, there will be no
carbon dioxide residues remaining. Measuring and detection Document 1I-A&
devices are used to monitor carbon dioxide levels present Sationd i

during and after a fumigation has occurred.

2. Due to the fact that no carbon dioxide residues are left on
ingredients, finished food products or on equipment, carbon
dioxide was granted exemption from food residue tolerance by
the US Environmental Protection Agency (EPA) in 1980 when
used on all raw agricultural commodities.

3. Carbon dioxide is classified as a Permitted Miscellaneous
Additive in Foods (Serial no, E290) without stated limits other
than those consistent with responsible manufacturing
procedures.

Carbon dioxide 1s also not intended for use directly on plants,
making 1t unnecessary to consider the toxic effect of metabolites
from treated plants.

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 is not expected.

In addition to the above, the potential for exposure to carbon
dioxide is minimal as it is manufactured in —

This means there is no exposure to workers, bystanders or
the environment, during manufacture.
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Some of the carbon dioxide, when dissolved in seawater will remain as it is, or it forms weak carbonic acid.
Carbonic acid dissociates into hydrogen ions, carbonate (CO5™) or bicarbonate (HCOy) ions. Certain forms of sea
life biologically fix bicarbonate with calcium (Ca™) to produce calcium carbonate (CaCQs). Calcium carbonate is
used produce shells and other body parts by organisms such as coral, clams, oysters, some protozoa, and some
algae. When these organisms die, their shells and body parts sink to the ocean floor where they accumulate as
carbonate-rich deposits. After long periods of time, these deposits are physically and chemically altered into
sedimentary rocks.

Carbon dioxide plays a crucial role in the chemical weathering of rocks. Through weathering, outcrops of
sedimentary, metamorphic, and igneous rocks are broken down to form sediments and soils. The resulting soils are
essential for supporting the terrestrial food chain. As described above, carbon dioxide, when dissolved in water
may form weak carbonic acid, the carbonic acid dissociates into hydrogen ions and bicarbonate ions. The
hydrogen ions and water react with silicates and carbonates present in rock, altering the surface of the rock. The
products of weathering are predominately clays (a group of silicate minerals), and soluble ions such as calcium,
ron, sodium and potassium. Carbon dioxide is released back into the atmosphere through the process of
weathering, where it 1s available for re-use either in the aquatic carbon cycle, or the terrestrial carbon cycle.

3. Carbon dioxide: The role of the carbon cycle as a natural buffer to maintain atmospheric concentrations
within acceptable limits

Carbon dioxide, because it is a greenhouse gas, plays an important role in maintaining the Earth’s climate.
Without the presence of greenhouse gases, heat from the sun would return to space in the form of infra-red
radiation. Carbon dioxide, and the other greenhouse gases absorb some of this radiation and prevent it’s release,
thereby warming the earth sufficiently to support life.* Feedbacks in the carbon cycle act to maintain carbon
dioxide levels within certain limits, so that the climate does not get too hot or too cold to support life**. The
carbon cycle is a large-scale example of LeChatelier’s principle. LeChatelier’s principle states that if a chemical
reaction is at equilibrium and it is disturbed by the addition or removal of a product or reactant, the reaction will
adjust so as to attempt to bring that chemical species back to it’s original concentration. Some examples of how
the carbon cycle adjusts to maintain carbon dioxide levels within certain limits are given below.

1. Some of the carbon dioxide, when dissolved in seawater will remain as it 1s, or it forms weak carbonic acid.
Carbonic acid dissociates into hydrogen ions, carbonate (COy™) or bicarbonate (HCOy?) ions. As carbonic acid
1s removed from the aquatic environment by weathering of rocks, the reaction will adjust by producing more
carbonic acid Since the dissolved carbon dioxide in water is in equilibrium with atmospheric carbon
dioxide, more carbon dioxide 1s removed from the atmosphere to replace that removed from solution by
weathering.

2. If carbon dioxide increases in the atmosphere because of a volcanic eruption, global temperature will rise.
Rising temperature and more dissolved carbon dioxide will lead to increased weathering of crustal rocks as a
result of faster reaction rates (temperature effect) and greater acidity. Enhanced weathering will use up the
excess carbon dioxide thereby cooling the climate.

3. Conversely to the situation described in (2), 1 the global temperature cools as a result of some astronomical
event, the lower temperatures will result in lower rates of chemical weathering. Decreased weathering means
less carbon dioxide being drawn from the atmosphere by weathering reactions, leaving more carbon dioxide
in the atmosphere to increase temperatures.

4. If more rocks become available for rapid weathering as a result of mountain uplift the enhanced weathering
will draw down atmospheric carbon dioxide and decrease global temperatures. But the decreased temperatures
will slow reaction rates, thereby using less carbon dioxide, thus allowing temperatures to moderate.

*Too much carbon dioxide in the atmosphere, e.g. as a result of buming fossil fuels, places the earth at risk from an increase of this effect,
otherwise known as “global warming”.

**The effects described will only work to a point. If humans add significant volumes of carbon dioxide into the atmosphere ¢.g. through
burning of fossil fuels and remove or modify natural sinks for the carbon dioxide like plant cover in forests and grassland, carbon dioxide
levels in the atmosphere will rise leading to warming of the earth’s climate.
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52

53

53.1

58.2

Results and
discussion

Conclusion

Reliability

Deficiencies

patterns of soil carbon dioxide have been shown to influence
stream water chemistry. In White Oak Run, located in the
Shenandoah National Park, Virginia (a region with climate similar
to the sites detailed in this study) bicarbonate in stream water
closely tracked soil carbon dioxide probably due to weathering of
parent material by dissolved carbon dioxide produced by respiration
n soils. Similarly, in the present study, temperature appears to be
an important factor regulating stream water carbon dioxide partial
pressure. Geomorphology and soil organic matter storage had no
effect on stream carbon dioxide partial pressure, but gas levels
increased from Spring to Summer.

Lakes are commonly supersaturated with carbon dioxide, relative to
the atmosphere and function as conduits for carbon dioxide
transport from terrestrial ecosystems to the atmosphere. The
streams examined in this study were also supersaturated with pCO,
{equilib) 3.5 to 48 (median = 13). Thus, like lakes, streams
function as conduits for gas exchange to the atmosphere. In
headwater streams where groundwater discharge is relatively high,
much of this gas likely comes from the catchment. With increasing
river size, however, riparian or instream gas generation becomes
more important. All catchments primarily emitted carbon dioxide,
large basins or those dominated by shallow hydrologic flowpaths or
high soil organic matter content emitted a greater proportion of
respiratory end points as methane.

Natural levels of carbon dioxide found in water are above those
measured in the atmosphere, ranging from 9 x atmospheric
concentration in Spring and 24 times atmospheric concentration in
the Summer.

3

Yes.
This study was not carried out to Guideline C4 E in Annex V of
Directive 67/548/EEC.

Rather than looking at ready biodegradability of carbon dioxide
per se, this study determines the normal background levels of
carbon dioxide found in aquatic ecosystems. 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 is not expected.
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Table A7 1_1 2-1

Description of test sites

Criteria
Study name Effect of catchment Effects of soil organic matter Effects of drainage basin area
geomorphology and ground and stream size
water flow paths
Site name Oak Ridge National Great Smoky Mountains Lattle Pigeon River and Little

Environmental Research Park

National Park

River.

Description of
site

Bedrock of this area 1s
composed predominately of
either shale or dolomite,
oriented in parallel bands that
form Northeast-southwest
trending ridges.
Geomorphology and hydrology
of drainage basins are
influenced by geology with
shale catchments having
shallower soils, broader
unconstrained valley floors and
more rapid hydrologic response
times compared with dolomite
catchments.

The elevation of sampling sites
ranged from 525 to 1700 m and
catchment areas varied from
0.07 to 7.81 km*.

The area consists of
Precambrian metasedimentary
rock, mostly quartzite and
phyllive which is relatively
resistant to weathering and
provides little neutralisation
capacity. Outcropping of a
pyritic carbonaceous phyllite,
the Anakeesta Formation, occur
at higher elevations.

Eastern Tennessee, USA.
Headwaters of both rivers are in
the Great Smoky Mountains
National Park, and the study
reaches extend into the
Tennessee River Valley where
enviommental conditions are
the same as Oak Ridge National
Environmental Research Park.
Headwater reaches were < 2m
wide, where downstream
channels were 30-50 m wide.

Climate at test

Typical of the humid southern

Humid with mean annual

Headwaters of both rivers are in

site Appalachian Region, with mean | precipitation of ca. 220 cm. the Great Smoky Mountains
annual temperatures of 14.5°C, National Park, and the study
and mean annual precipitation reaches extend into the
of 140 cm. Tennessee River Valley where
enviornmental conditions are
the same as Oak Ridge National
Environmental Research Park.
Vegetation at test | Vegetation 1s second-growth Soils are poorly developed, rich | Headwaters of both rivers are in
site deciduous forest dominated by in organic matter and acidic. the Great Smoky Mountains

oak and hickory, with scattered
pines on some ridges and
mesophytic hardwoods such as
tulip poplar and beech in
valleys. The Research Park has
been largely undisturbed since
1940. Land use before that was
a mixture of row-crop
agriculture, pasture and wood
lots.

Vegetation is dominated by
mature stands of red spruce and
fraser fir at high elevation, with
beech and hemlock becoming
important at lower elevations
and in Riparain zones.
Rhododendron is abundant
forming a dense subcanopy at
high elevations and near stream
channels at all elevations. The
topography 1s steep with
streams flowing in deeply
incised valleys.

National Park, and the study
reaches extend into the
Tennessee River Valley where
enviommental conditions are
the same as Oak Ridge National
Environmental Research Park.
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