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INTRODUCTION

The Environmental Health Criteria (EHC) documents produced by the
International Programme on Chemical Safety include an assessment of the
effects on the environment and on human health of exposure to a chemical
or combination of chemicals, or physical or biological agents, They also
provide guidelines for setting exposure limits.

The purpose of a Health and Safety Guide is to facilitate the application
of these guidelines in national chemical safety programmes. The first three
sections of a Health and Safety Guide highlight the relevant technical
information in the corresponding EHC. Section 4 includes advice on
preventive and protective measures and emergency action; health workers
should be thoroughly familiar with the medical information to ensure that
they can act efficiently in an emergency. Within the Guide is an
International Chemical Safety Card which should be readily available, and
should be clearly explained, to all who could come into contact with the
chemical. The section on regulatory information has been extracted from
the legal file of the International Register of Potentially Toxic Chemicals
(IRPTC) and from other United Nations sources.

The target readership includes occupational health services, those in
ministries, governmental agencies, industry, and trade unions who are
involved in the safe use of chemicals and the avoidance of environmental
health hazards, and those wanting more information on this topic. An
attempt has been made to use only terms that will be familiar to the
intended user. However, sections 1 and 2 inevitably contain some tech-
nical terms. A bibliography has been included for readers who require
further background information.

Revision of the information in this Guide will take place in due course, and
the eventual aim is to use standardized terminology. Comments on any
difficulties encountered in using the Guide would be very helpful and
should be addressed to:

The Manager

International Programme on Chemical Safety
Division of Environmental Health

World Health Organization

1211 Geneva 27

Switzerland




INTRODUCTION

THE INFORMATION IN THIS GUIDE
SHOULD BE CONSIDERED AS A
STARTING POINT TO A COMPREHENSIVE
HEALTH AND SAFETY PROGRAMME




1. PRODUCT IDENTITY AND USES

1.1  Identity

Common name:

Chemical structure:

Molecular formula:

Chemical name;
(IUPAC)

Chemical name:
(CAS)

CAS registry number:

RTECS registry
number:

Synonyms:

Common trade names:

Relative molecular
mass:

Cypermethrin
CN
ClZC=CH—X—CO.O(IZH\©,O\©
CH, CH,
C22H1903NClL2

{RS9-alpha-cyano-3-phenoxybenzyl (1RS)
cis-trans-3-(2,2-dichlorovinyl)-
2,2-dimethyl-cyclopropane carboxyvlate

(RS)-cyano(3-phenoxyphenyl)methyl
(1RS)-cis-trans-3-(2,2-dichloroethenyl)-
2,2-dimethyl-cyclopropane carboxylate

52315-07-8 (formerly 69865-47-0)

GZ1250000
NRDC 149, WL43467, PP 383, CG-A 55186

Ammo, Avicade, Barricade, CCN 52,
Cymbush, Folcord, Imperator, Kafil super,
Polytrin, Ripcord, Stockade.

416.3

Cypermethrin is the ISO name for the pure racemic compound, consisting
of 8 stereo isomers. The technical products commonly available contain
more than 90% cypermethrin and the ratio of ¢is to trans isomers varies

from 50:50 to 40:60.




PRODUCT IDENTITY AND USES

1.2 Physical and Chemical Properties,

Technical cypermethrin varies from a viscous, yellow liquid to a semi-solid
crystalline mass at ambient temperatures.

Some physical and chemical properties are listed in the International
Chemical Safety Card on pages 20-23.

Cypermethrin is highly stable to light and at temperatures below 220 °C.
Itis resistant to acidic rather than alkaline media with an optimum stability
at pH 4. Cypermethrin hydrolyses under alkaline conditions in a similar
way to simple aliphatic esters. Dilute aqueous solutions are subject to
photolysis, which occurs at a moderate rate.

1.3 Analytical Methods

The most widely adopted procedures for the determination of
cypermethrin residues in crops, soil, animal tissues and products, and
environmental samples are based on extraction of the residue with an
organic solvent, clean-up of the extract, as necessary, by solvent-solvent
partition and adsorption-column chromatography, followed by deter-
mination of the residue using gas chromatography with electron capture
detector (GC/ECD). The identity of residues can be confirmed by GC
with mass selective detection (GC-MSD) or by thin-layer chromatography
(TLC) followed by GC/ECD.

14 Production and Uses

Cypermethrin was first synthesized in 1974 and first marketed in 1977 as a
highly active synthetic pyrethroid insecticide effective against a wide range
of pests in agriculture, public health, and animal husbandry. In agriculture,
its main use is against foliage pests and certain surface soil pests, such as
cutworms, but, because of its physical and chemical properties, it is not
recommended against soil-borne pests below the surface.

In 1980, 92.5% of all the cypermethrin produced in the world was used on
cotton; in 1982, world production was 340 tonnes of the active material,
It is used primarily in the form of an emulsifiable concentrate, but ultra-
low-volume concentrates, wettable powders, and joint formulations with
other pesticides are available.




2. SUMMARY AND EVALUATION

2.1 Human Exposure

The levels of cypermethrin residues in food commodities after good
agricultural practice are generally low. The residue levels will be further
reduced during food processing, In food of animal origin, residues may
range between 0.01 and 0.2 mg/kg product. Residue levels found in
non-food commodities are generally higher, up to 20 mg/kg product.
Total-diet studies are not available, but the available residue information
indicates that the oral intake by the general population is well below the
ADI, and expected to be negligible.

2.2 Effects on Animals and Human Health

The absorption and elimination of cypermethrin was rapid in the different
mammalian species tested. The major metabolic reaction is cleavage of
the ester bond followed by hydroxylation and conjugation of the
cyclopropane and phenoxybenzyl moieties. The highest levels of
cypermethrin are found in body fat, which i1s consistent with the lipophilic
nature of the compound. The half-life in the fat of rats is about 12-9 days
for the cis-isomer and 3-4 days for the frans-isomer.

The acute toxicity of cypermethrin for mammals is of a moderate order,
The oral LDso for the rat ranged from 200-4000 mg/kg body weight.
Short-term and long-term toxicity studies on rats, mice, and dogs have
shown effects on growth, the liver and kidneys, the nervous system, and
the blood. A no-observed-adverse-effect level of 7.5 mg/kg body weight
has been adopted by the Task Group.

Cypermethrin was not carcinogenic in mice or rats fed diets containing the
compound over a 2-year period. Cypermethrin was not teratogenic in
either rats at 70 mg/kg body weight or rabbits at 30 mg/kg body weight. No
effects on reproductive performance were seen in a 3-generation repro-
duction study on rats administered 10 mg cypermethrin/kg diet. In a
variety of mutagenicity studies, cypermethrin was shown to be mainly
without mutagenic activity.

The mechanism of the action of cypermethrin on the nervous system has
been extensively studied. From these studies and the available




SUMMARY AND EVALUATION

occupational studies, it seems that the skin sensation seen in workers
handling cypermethrin generaily lasts only a few hours and does not persist
for more than one day after exposure. Other neurological signs have not
been observed. These skin sensations may be considered as an early
warning that exposure has occurred and that work practice should be
reviewed. Cypermethrin may cause eye irritation and may be a sensitizer
for certain persons.

No cases of accidental poisoning have been reported as a result of
occupational exposure.

2.3 Evaluation of Effects on the Environment

When cypermethrin is applied to crops, residues may occur in soils and
surface waters, but biological degradation 1s fairly rapid and residues do
not accumulate in the environment. Photodegradation is unlikely to play
an important role. The main route of degradation is cleavage of the ester
linkage to give two main degradation products containing the
cyclopropane, and the phenoxybenzyl moieties. The half-life in the soil is
determined by many factors, but is in the range of 2-4 weeks. Breakdown
products in plants are bound as glucosides. Because of its rather fast
breakdown forming less toxic breakdown products, and the low dose rates
used in good agricultural practice, it is unlikely that cypermethrin will
reach significant levels in the environment.

Cypermethrin at high dose levels may exert transient effects on the soil
microflora. Earthworms and other soil organisms are generally resistant
to cypermethrin. Because of strong adsorption to soil, only low levels of
cypermethrin may leak into surface water. These may have transient
effects, mainly on surface-breathing insects,

Cypermethrinis verytoxic for fish and aquatic invertebrates. The presence
of suspended solids decreases the toxicity by a factor of at least 2, because
of the adsorption of cypermethrin on the solids.

Accumulation studies have shown that cypermethrin is rapidly taken up by
fish (accumulation factor approximately 1000). The half-life of residues in
the rainbow trout was 8 days. In view of the low concentrations of
cypermethrin that are likely to arise in water bodies and their rapid decline,

10




SUMMARY AND EVALUATION

it is concluded that, under practical conditions, residues in fish will not
reach measurable levels,

The toxicity of cypermethrin for birds is low. However, bees appeared to
be very sensitive in laboratory tests. Under field conditions, the effect on
bees is minimal, because cypermethrin seems to have a repellent effect on
them.

1




3. CONCLUSIONS

General population exposure: Under recommended con-
ditions of use the exposure of the general population to
cypermethrin is negligible and is unlikely to present a hazard.

Occupational exposure: With reasonable work practices,
hygiene measures, and safety precautions, the use of
cypermethrin is unlikely to present a hazard to those occu-
pationally exposed to it. The occurrence of “facial sen-
sations” is an indication of exposure. Under these circum-
stances work practices should be reviewed.

Environment: With recommended application rates, it is
unlikely that cypermethrin or its degradation products will
attain levels of environmental significance. The fact that
cypermethrin is highly toxic for fish and honey bees is only
likely to cause a problem in the case of spillage or
overspraying.

12




4. HUMAN HEALTH HAZARDS, PREVENTION
AND PROTECTION, EMERGENCY ACTION

4.1 Main Human Health Hazards, Prevention and Protection, First Aid

Cypermethrin is a synthetic pyrethroid insecticide. Only one case of
poisoning has been described in the general population and none during
occupational exposure. The results of experimental animal studies suggest
that, following massive overexposure or accidental ingestion, neurological
signs and symptoms, e.g., ataxia, convulsions, could occur.

The human health hazards associated with certain types of exposure to
cypermethrin, together with preventive and protective measures and first
aid recommendations, are listed on the International Chemical Safety
Card on pages 20-23.

411 Advice to Physicians

No specific antidote is known. If indicated, empty stomach. Treat
symptomatically. The main hazard with liquid formulations is aspiration
of the solvent into the lungs, resulting in chemical pneumonitis.

4.1.2 Health Surveillance Advice

Occurrence of “facial sensations” is an indication of skin exposure. Under
these circumstances, work practices should be reviewed,

4.2 Explosion and Fire Hazards

Some solvents in pyrethroid formulations are highly flammable. Use dry
powder, carbon dioxide, alcohol-resistant foam, sand, or earth for dealing
with fires. Do not use water. Cool nearby drums with water spray.

If pyrethroid products are involved in a major fire or in a fire involving
other products, advise the fire service that protective clothing and
breathing apparatus should be worn, Also, warn the authorities that
pyrethroids are highly toxic for fish, and that the use of water should be
confined to the cooling of unaffected stock, thus avoiding the accumulation
of polluted rup-off from the site,

13




HUMAN HEALTH HAZARDS, PREVENTION AND
PROTECTION, EMERGENCY ACTION

4.3 Storage

Store technical material and formulations away from heat, under lock and
key, and out of the reach of children, animals, and unauthorized personnel.
Store in an area designated for insecticide storage, preferably without
drains,

Store away from other chemicals, foodstuffs, and animal feed.
44 Transport

Pyrethroids are classified as “harmful” or “low hazard” for transport
purposes. Formulations based on flammable solvents may be subject to
local transport controls. Ensure that containers are sound and that labels
are securely fixed and undamaged before dispatch. Comply with local
transport regulations.

Do not load together with food and animal feed.

Accident procedures:

{a) Avoid exposure ~if possible by the use of appropriate protective
clothing and masks. Keep spectators away from leaking or spilied
product and prevent smoking or the use of naked flames in the
immediate vicinity.

(p) Extinguish fires with dry powder, carbon dioxide, alcohol-resistant
foam, sand, or earth.

(¢) Prevent liquid from spreading to other cargo, vegetation, or
waterways by containing it with the most readily available barrier
material, e.g., earth or sand.

(d) Absorb spilled liquid and cover contaminated areas with earth,
lime, sand, or other absorbent material. Sweep up and place in a
secure container for subsequent safe disposal.

14




HUMAN HEALTH HAZARDS, PREYENTION AND
PROTECTION, EMERGENCY ACTION

4,5 Spillage and Disposal
451 Spillage

Avoid exposure, if possible by the use of appropriate protective clothing
and masks.

Empty any product remaining in damaged or leaking containers into a
clean empty drum and label.

Absorb spillage with lime, damp sawdust, sand, or earth and dispose of
safely (see below). If spillage is large, contain it by building a barrier of
earth or sandbags.

Decontaminate empty, damaged, or leaking containers with a 109 sodium
carbonate solution added at the rate of at least 1 litre per 20-litre drum.
Puncture containers to prevent reuse.

452 Disposal

Waste containing cypermethrin should be burnt in a proper high tem-
perature incinerator with effluent scrubbing. Where no incinerator is
available, contaminated absorbents or surplus products should be decom-
posed by hydrolysis at pH 12 or above. Contact with a suitable hydrolysing
agentisrequiredtoensure degradation of the active ingredient to asafe level,

(@) Foremulsifiable material: 5% sodium hydroxide (caustic soda)
solution or saturated (7-10%) sodium carbonate (washing soda)
solution can be used.

(b) Fornon-emulsifiable material: a 1:1 mixture (by volume) can be
used of either of the above solutions and a water/oil soluble sol-
vent, such as denatured alcohol, monoethylene glvcol, hexylene
glycol, or isopropanol.

The material shonld be covered with hydrolysing agent and put aside to
stand for 7 days. Before disposal of the resultant waste, the material must

15




HUMAN HEALTH HAZARDS, PREVENTION AND
PROTECTION, EMERGENCY ACTION

be analysed to ensure that the active ingredient has been degraded to a
safe level.

Never pour untreated waste or surplus products into public sewers or
where there is any danger of run-off or seepage into streams,
water-courses, open waterways, ditches, fields with drainage systems, or
the catchment areas of boreholes, wells, springs, or ponds.

Puncture empty containers in order to avoid reuse.

16




5. HAZARDS FOR THE ENVIRONMENT AND
THEIR PREVENTION

With recommended applications rates, it is unlikely that cypermethrin and
its degradation products will reach levels of environmental significance.
Cypermethrin is very toxic for fish and honey bees, but, because of the very
low exposure levels that normally occur, this may only cause a problem in
the case of spillage or overspraying.

Avoid spraying over bodies of water. Do not contaminate ponds,
waterways, or ditches with the product or with used containers.

17




6. INTERNATIONAL CHEMICAL SAFETY CARD

This card should be easily available to all health workers con-
cermed with, and users of, cypennethrin. It should be displayed
at, or near, entrances fo areas where there is potential exposure
to cypermethrin, and on processing equipment and containers.
The card should be transiated into the appropriate language(s).
All persons potentially exposed to the chiemical should also have
the instructions on the chemical safety card clearly explained.

Space is available on the card for insertion of the National
Occupational Exposure Limit, the address and telephone
number of the National Poison Control Centre, and for local
trade names.

19
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7. CURRENT REGULATIONS, GUIDELINES, AND
STANDARDS

The information given in this paragraph has been extracted from the
International Register of Potentially Toxic Chemicals (IRPTC) legal file
and other UN sources. Its intention is to give the reader a representative
but non-exhaustive overview of current regulations, guidelines, and
standards,

The reader should be aware that regulatory decisions about chemicals
taken in a certain country can only be fully understood in the framework
of the legislation of that country.®

7.1  Previous Evaluations by International Bodies

Cypermethrin has been discussed several times by the Joint FAO/WHO
Meeting on Pesticide Residues (JMPR). In 1981, the JMPR established
an acceptable daily intake (ADI) for cypermethrin of 0-0.05 mg/kg body
weight.

WHO has classified cypermethrin as “irritant to eyes and sensitizer of skin”
in the list of “technical products unlikely to present an acute hazard in
normal use” (WHO, 1986). WHO has also issued a data sheet on
cypermethrin (WHO/FAQ, 1975-85).

7.2 Exposure Limit Values
Some exposure limit values are given in the table on page 25.

7.3 Specific Restrictions

Cypermethrin is officially approved for use as a pesticide in many
countries, in each of which specific uses are defined, as well as limitations
and precautions. Its toxicity classification is also determined according to
the country or region concerned.

% The regulations and guidelines of all countries are subject to change and should
always be verified with appropriate regulatory authorities before application.

24
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CURRENT REGULATIONS, GUIDELINES, AND
STANDARDS

7.4 Labelling, Packaging, and Transport

The United Nations Committee of Experts on the Transportation of
Dangerous Goods classifies pyrethroids in:

—Hazard Class 6.1: poisonous substance

—Packing Group IHI: a substance presenting a relatively low risk of
poisoning in transport,

The following label should be used:

St Andrew's Cross over an ear of wheat (black). Background: white,
The bottom half of the label should bear the inseription:
harmful, stow away from foodstuff.

The European Community legislation requires labelling as a dangerous
substance using the symbol:

Sundhedsskadelig
Gesundheftsschidlich
Emfilafel

Harmf{ul

Nocif

Nocivo

Schadelijk

The label must read:

Harmful by inhalation, in contact with skin and if swallowed; keep out
of reach of children; keep away from food, drink, and animal feeding

stuff.

26




CURRENT REGULATIONS, GUIDELINES, AND
STANDARDS

7.5 Waste Disposal

In the USA, permits are required for discharge of pyrethroids from any
point source into national waters,

27
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