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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2017/065541

Box No.| Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:

X
(]

4. O

the international application in the language in which it was filed.

a translation of the international application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this
opinion has been established on the basis of a sequence listing:

a. [ forming part of the international application as filed:
O in the form of an Annex C/ST.25 text file.

L1 on paper or in the form of an image file.

b. O furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of
international search only in the form of an Annex C/ST.25 text file.

c. U furnished subsequent to the international filing date for the purposes of international search only:
O in the form of an Annex C/ST.25 text file (Rule 13ter.1(a)).

O on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section
713).

In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished,
the required statements that the information in the subsequent or additional copies is identical to that
forming part of the application as filed or does not go beyond the application as filed, as appropriate, were
furnished.

5. Additional comments:

Form PCTASA/237 (January 2015)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/EP2017/065541

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) Yes: Claims 1-10
No: Claims
Inventive step (1S) Yes: Claims
No: Claims 1-10
Industrial applicability (1A) Yes: Claims 1-10
No: Claims

2. Citations and explanations

see separate sheet

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Box No. VIl Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the
claims are fully supported by the description, are made:

see separate sheet

Form PCTASA/237 (January 2015)



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/EP2017/065541

Reference is made to the following documents:

D1 US 2013/115261 A1 (BORZATTA VALERIO [IT] ET AL) 9 May 2013
(2013-05-09)

D2 US 6 133 197 A (CHEN JIN-LING [US] ET AL) 17 October 2000
(2000-10-17)
D3 US 4 285 720 A (SCHER HERBERT B) 25 August 1981 (1981-08-25)
Item V

In the light of the documents cited in the search report the subject-matter of claims
1-10 has to be considered as being novel (Art. 33(2) PCT) as none of these
documents discloses a microcapsule having a polyurea wall in the claimed range in
combination with the claimed polymer content and amount of pyrethroid insecticide.

However, the subject-matter of claims 1-10 is open to objection as to lack of inventive
step (Art. 33(3) PCT) as the object of the present application, namely to provide
microcapsules encapsulating pyrethroids having an improved toxicology profile whilst
maintaining effective pest control activity and the present solution have already been
suggested by D1 (paragraphs [0060] - [0068]; claims; example 10) as well as by a
combination of D2 (abstract; column 4, line 59 - column 6, line 67; claims; examples)
with D3 (column 3, line 51 - column 8, line 52; claims; examples).

Item VIi

Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art
disclosed in D1, D2 and D3 is not mentioned in the description, nor are these
documents identified therein.

Item Vil

Optional features like "preferably” have no limiting effect on the scope of the claim
and thus the feature following any such expression is to be regarded as entirely
optional.

Form PCT/ISA/237 (Separate Sheet) (Sheet 1) (EPO-April 2005)
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INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Form PCT/ISA/220
81080-WO-ORG-P1 ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/EP2017/065541 23 June 2017 (23-06-2017) 30 June 2016 (30-06-2016)
Applicant

SYNGENTA PARTICIPATIONS AG

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

3

This international search report consists of a total of sheets.

It is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:

the international application in the language in which it was filed

|:| atranslation of the international application into , which is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. |:| Certain claims were found unsearchable (See Box No. II)
3. [ ] unity of invention is lacking (see Box No Ill)

4. With regard to the title,
the text is approved as submitted by the applicant
|:| the text has been established by this Authority to read as follows:

5. With regard to the abstract,
the text is approved as submitted by the applicant

|:| the text has been established, according to Rule 38.2, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No.
|:| as suggested by the applicant
|:| as selected by this Authority, because the applicant failed to suggest a figure
|:| as selected by this Authority, because this figure better characterizes the invention

b. |:| none of the figures is to be published with the abstract

Form PCT/ISA/210 (first sheet) (January 2015)
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MICROCAPSULES ENCAPSULATING LAMBDA-CYHALOTHRIN

The present invention relates to certain compositions comprising microcapsules

encapsulating a pyrethroid insecticide, and methods of controlling damage on plants with such
compositions.

Microencapsulation of pesticides and other agricultural chemicals has been performed
for a number of years, using various microencapsulation processes or technigues, and in
connection with a number of different active ingredients.

WO 97/44125, WO 96/33611, WO 95/13698 and US 4285720 each disclose
microencapsulation of pesticides.

WO 97/44125 describes that pyrethroids, particularly lambda-cyhalothrin, when used for
foliar application, should be encapsulated because of its risks to workers, but also the capsules
should be such that lambda-cyhalothrin is relatively quick released for control of the target foliar
pests.

The microencapsulation of different active ingredients requires different considerations,
and WO 97/44125 teaches that a polyurea wall made from a certain mixture of isocyanates in a
defined ratio would be preferred.

The inventors have found that microcapsules encapsulating pyrethroids should indeed
have a specific defined polyurea wall, but the wall properties now found to be desirable are
contradictory to the wall properties described in WO97/44125, in particular to provide improved
worker exposure characteristics, such as an improved toxicology profile,, whilst still maintaining
effective pest control activity.

Accordingly, in a first aspect, the present invention provides a composition comprising a
microcapsule having a polyurea wall encapsulating a pyrethroid insecticide, preferably lambda-
cyhalothrin, wherein the polyurea wall of the microcapsule is made of polyurea polymers
derived from a mixture of aromatic polyisocyanate (A) and aromatic diisocyanate (B), the weight
ratio of (A) to (B) is about 1:1, the polymer (or wall) content of each microcapsule is from about
6 to about 9, preferably about 7 to about 8, % by weight, and the amount of the pyrethroid
insecticide, preferably the lambda-cyhalothrin, is from about 15 to about 60, preferably about 20
to about 55, % by weight, each based on the weight of the microcapsule.

In a second aspect, the present invention provides an aqueous composition comprising
the composition of the first aspect, provided the composition does not contain one or more of:
an active ingredient having a melting point at 25°C of less or equal to 50°C; an active ingredient
in salt form, and a free or dispersed hydrophobic oil phase.

In a further aspect, the present invention provides a composition comprising an agueous

composition of the first or second aspect and one or more other active ingredients.
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In a further aspect, the present invention provides a method for controlling damage to a
plant by a pest comprising applying an effective amount of a composition of each of the aspects
of the invention to the pest, to the plant, or to its locus thereof.

In an embodiment of each aspect, the pyrethroid insecticide is lambda-cyhalothrin. The
pyrethroid insecticide is present in the core of the capsules, and in the case of lambda-
cyhalothrin, it is dissolved in the organic solvent.

In an embodiment of the first aspect, the d50 median diameter of the microcapsule in the
composition is from about 0.5 to about 5, preferably about 1 to about 4, microns.

In an embodiment of the first aspect, the amount of the microcapsules in the composition
is from about 45 to about 55, preferably about 47 to about 53, % by weight, based on the weight
of the composition.

In an embodiment of the first aspect, the pyrethroid is present in an amount of from
about 20 to about 55, preferably about 40 to about 50, more preferably about 43 to about 47, %
by weight, based on the weight of the microcapsule.

In a further embodiment of the first aspect, the organic phase also comprises dispersed
titanium dioxide particles having a d50 median particle size diameter of about 0.1 to about 0.6,
preferably about 0.15 to about 0.5, microns, and are present in an amount of from about 3 to
about 7, preferably about 3.5 to about 6, % by weight, based on the weight of the microcapsule.

In an embodiment, the aromatic polyisocyanate is polymethylene polyphenylisocyanate
and the aromatic diisocyanate is toluene diisocyanate, preferably an isomeric mixture of
toluene diisocyanate, such as about 80% 2,4-isomer and about 20% 2,6-isomer of toluene
diisocyanate.

In an embodiment of the first aspect, the composition comprises a microcapsule having
a polyurea wall encapsulating lambda-cyhalothrin and dispersed titanium dioxide particles,
wherein the polyurea wall of the microcapsule is made of polyurea polymers derived from a
mixture of polymethylene polyphenylisocyanate (A) and an isomeric mixture of toluene
diisocyanate (B), provided that the d50 median particle size diameter of the titanium dioxide
particles is from about 0.15 to about 0.5 microns, the d50 median diameter of the microcapsule
in the composition is from 1 to 4, microns, the weight ratio of (A) to (B) is about 1:1, the polymer
(or wall) content of each microcapsule is from about 7 to about 8, % by weight, the amount of
titanium dioxide is present in an amount of from about 3.5 to about 6, % by weight, and the
amount of the lambda-cyhalothrin, is from about 40 to about 50, % by weight, each based on
the weight of the microcapsule; and further provided the amount of the microcapsule in the
composition is from about 47 to about 53, % by weight, based on the weight of the composition.

The general processes for making the microencapsulated formulations of the invention
are described in WO 97/44125. However, as noted, one of the essential differences is the ratio

of the isocyanate monomers used to make the polyurea microcapsule wall.
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Accordingly, the process, in brief, involves encapsulation of a water immiscible material
(in the present case preferably an organic phase containing a pyrethroid insecticide) within
discrete capsules of polyurea. In this process, hydrolysis of an isocyanate monomer to form an
amine via a carbamic acid intermediate occurs, and that in turn reacts with another isocyanate
monomer to form the polyurea. In general, the process comprises two stages.

In the first stage, a physical dispersion of a water-immiscible phase in an aqueous phase
is prepared. The water-immiscible phase comprises the pesticide to be encapsulated together
with other material as described below. As is known in the art, the dispersion is produced by a
high shear device, and this step is carried out until the desired droplet size (as discussed below)
is obtained. Only mild agitation is required for the remainder of the process.

In the second stage, the dispersion is stirred under high shear and maintained at a
temperature range of from about 20°C to about 90°C, during which reaction occurs involving the
organic diisocyanate and organic polyisocyanate to form the polyurea at the interfaces between
the droplets of the organic phase and the aqueous phase. Adjustment of the pH of the resulting
mixture and the temperature range during the second stage advance this condensation
reaction.

The aqueous phase is prepared from water, a protective colloid, and preferably a
surfactant.

In general, the surfactant or surfactants in this phase may be anionic or nonionic
surfactants with an HLB range of from about 12 to about 16. If more than one surfactant is used,
individual surfactants may have HLB values lower than 12 or higher than 16 as long as the
overall HLB value of the combined surfactants will be within the range of about 12 to 16.
Suitable surfactants include polyethylene glycol ethers of linear alcohols, ethoxylated
nonylphenols, naphthalene sulfonates, salts of long chain alkyl benzene sulfonates, block
copolymers of propylene and ethylene oxides, anionic/nonionic blends, and the like. Preferably
the hydrophobic portion of the surfactant has chemical characteristics similar to the water-
immiscible phase. Thus, when the latter contains an aromatic solvent, one suitable surfactant
would be an ethoxylated nonylphenol. Particularly preferred surfactants include block
copolymers of propylene oxide and ethylene oxide, and anionic/nonionic blends.

The protective colloid present in the aqueous (or continuous) phase must absorb
strongly onto the surface of the oil droplets and can be selected from a wide range of such
materials including polyacrylates, methyl cellulose, polyvinyl alcohol, polyacrylamide, poly
(methylvinyl ether/maleic anhydride), graft copolymers of polyvinyl alcohol and methylvinyl
ether/maleic acid [hydrolyzed methyl vinyl ether/maleic anhydride (see U.S. Patent 4,448,929,
which is hereby incorporated by reference herein)]; and alkali metal or alkaline earth metal

lignosulfonates. Preferably, however, the protective colloid is selected from alkali metal and
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alkaline earth metal lignosulfonates, most preferably sodium lignosulfonates, such as
TERGITOL™ NP7, Tergitol XD, Tergitol NP40, Tergitol 15-S-20, WITCONATE™ 90.

The range of surfactant concentration in the process is from about 0.01 to about 10.0
percent by weight, based on the aqueous phase, but higher concentrations of surfactant may
also be used. The protective colloid is generally present in the aqueous phase in an amount of
from about 0.1 to about 5.0 percent by weight. The amount of protective colloid employed will
depend on various factors, such as molecular weight, compatibility, etc., so long as enough is
present to completely coat the surfaces of all the oil droplets. The protective colloid can be
added to the aqueous phase prior to the addition of the organic phase, or can be added to the
overall system after the addition of the organic phase or the dispersion of it. The surfactants
should be chosen so as to not displace the protective colloid from the droplet surfaces.

The organic phase comprises the pyrethoid to be encapsulated, one or more solvents,
an aromatic diisocyanate and an aromatic polyisocyanate. Suitable solvents include aromatic
hydrocarbons such as xylenes, naphthalenes, or mixtures of aromatics; aliphatic or
cycloaliphatic hydrocarbons such as hexane, heptane and cyclohexane; alkyl esters including
alkyl acetates and alkyl phthalates, ketones such as cyclohexanone or acetophenone,
chlorinated hydrocarbons, vegetable oils, or mixtures of two or more such solvents. Preferably
the pyrethroid is lambda-cyhalothrin and is dissolved in the organic solvent.

In the event a UV protectant, such as titanium dioxide, is used, this would be
encapsulated too and so titanium dioxide particles are comprised in the organic phase too, as
well as dispersants used in dispersing the particles. The dispersants useful for dispersing the
titanium dioxide particles are certain non-ionic surfactants which act by steric hindrance and are
active only at the protectant solid/organic liquid interface and do not act as emulsifying agents.
Such dispersants are suitably made up of (a) a polymeric chain having a strong affinity for the
liquid and (b) a group which will absorb strongly to the solid. Examples of such dispersants are
those of the HYPERMER™ and ATLOX™ lines, including Hypermer PS1, Hypermer PS2,
Hypermer PS3, Atlox LPI, Atlox LP2, Atlox LP4, Atlox LP5, Atlox LP6, and Atlox 4912; and
AGRIMER™ polymers such as Agrimer AL-216 and AL-220.

The present inventors have found that by carefully modifying the microcapsule
properties, such as the ratio of the aromatic polyisocyanate to the aromatic diisocyanate, and
the polymer wall content and amount, microcapsules are obtained providing improved work
exposure characteristics (such as improved toxicology profile, e.g., at least one of better oral,
dermal, and inhalation toxicity, improved skin and eye irritation, and a better skin sensitizer), but
which are still relatively quickly released when applied in an agricultural environment. The
walls are formed only of a mixture of aromatic diisocyanates with an aromatic polyisocyanate, in

which the weight ratio of polyisocyanate to diisocyanate is about 1:1.
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The diisocyanate and the polyisocyanates which may be used in this invention are those
described in U.S. Patent 4,285,720. Diisocyanates usable in the process of this invention
include m-phenylene diisocyanate, p-phenylene diisocyanate; 1-chloro-2,4-phenylene
diisocyanate; 4,4"-methylenebis(phenyl isocyanate); 3,3'-dimethyl-4,4' -biphenylene
diisocyanate; 4,4"-methylenebis (2-methylphenyl isocyanate); 3,3, dimethoxy4 ,4' -biphenylene
diisocyanate; 2,4-tolulene diisocyanate; 2,6-tolulene diisocyanate, isomeric mixtures of 2,4- and
2,6-toluene diisocyanates; and 2,2' ,5 5, -tetramethyl-4,4' -biphenylene diisocyanate. Preferred
are isomeric mixtures of 2,4- and 2,6-toluene diisocyanates.

Aromatic polyisocyanates usable in this invention have 3 or more isocyanate groups and
include polymethylene polyphenylisocyanate, triphenylmethane triisocyanate (DESMODUR™
R) and the adduct formed between 1 mole of trimethylolpropane and 3 moles of tolulene
diisocyanate ("Desmodur TH").

While the prior art discloses the uses of mixtures of these two types of isocyanates,
specifically toluene diisocyanate and polymethylene polyphenylisocyanate, with many active
ingredients, the teaching in respect of pyrethroids suggests a higher amount of toluene
diisocyanate than the polymethylene polyphenylisocyanate.

The total amount of organic isocyanates used in the process will determine the wall
content of the microcapsules formed. In general, the isocyanates (and correspondingly the
microcapsule walls formed from them) will comprise from about 6 to about 9 percent by weight
of the microcapsule, preferably from about 7 to about 8 percent by weight.

The size of the microcapsules produced, which corresponds to the droplet size of the
organic phase in the oil-in-water emulsion, is about d50 median diameter of from 0.5 to 5,
preferably 1 to 4, microns. The droplet size can be adjusted by the stirring speed and time, and
by the type and amount of surfactant employed, as generally known in the art.

To obtain the appropriate emulsion, the organic phase is added to the aqueous phase
with stirring. A suitable dispersing means is employed to disperse the organic phase in the
aqueous phase. This means may be any high shear device, operated so as to obtain the
desired droplet (and corresponding microcapsule particle) size within the range of about 0.5 to
about 5, preferably about 1 to about 4 microns. Once the proper droplet size is obtained, the
dispersion means is discontinued and only mild agitation is required for the remainder of the
process.

To form the microcapsules, the temperature of the two-phase mixture is then raised from
ambient to a value of from about 20°C to about 90°C, preferably about 40°C to about 90°C.
Depending on the system, as described in U.S. Patent 4,285,720, the pH value may be

adjusted to an appropriate level.
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The microencapsulated composition of the present invention may also contain
conventional formulation aids, such as bactericides, antifoams, antifreeze agents, pH adjusters,
buffers and viscosity control agents.

In a further aspect, the present invention provides a process for preparing a composition
as defined in the first aspect, which process comprises the steps of (a) preparing an organic
phase comprising a pyrethroid insecticide, preferably lambda-cyhalothrin, to be encapsulated,
aromatic polyisocyanate (A), aromatic diisocyanate (B), wherein the weight ratio of the (A) to (B)
is 1:1, and optionally titanium dioxide particles having d50 median particle size of 0.1 to about
0.6, preferably 0.15 to about 0.5, microns, dispersed in the organic phase by means of a
dispersant; (b) introducing the organic phase into an aqueous phase comprising water, a
protective colloid, and optionally a surfactant to form a dispersion of the organic phase in the
agueous phase; (¢) mixing the dispersion under high shear to form an oil-in-water emulsion in
which the oil droplets of the emulsion have a d50 median diameter of from 0.5 to 5, preferably 1
to 4, microns; (d) adjusting as necessary the temperature and/or pH of the oil-in-water emulsion
such that a polymerization reaction occurs forming polyurea microcapsules containing the
organic phase.

The microencapsulated formulation of the invention is an aqueous formulation
containing capsules and so would have the formulation designation code CS. The
microencapsulated formulations of the present invention are storage stable and have
acceptable handling characteristics, so can be satisfactorily applied, for example, in a field of
plants. To ensure the capsule integrity of such CS formulations, the aqueous composition
comprising the capsules does not contain one or more of: an active ingredient having a melting
point at 25°C of less of equal to 50°C; an active ingredient in salt form, and a free or dispersed
hydrophobic oil phase.

The microencapsulated compositions of the invention can be combined with other active
ingredients.

In an embodiment, an aqueous composition of the present invention comprises the
encapsulated lambda-cyhalothrin of the first aspect and one or more other insecticides and/or
acaricides, preferably the one or more other insecticides and acaricides are not encapsulated
with the pyrethroids.

Examples of one or more other active ingredients are from the class neonicotinoids
(such as imidacloprid, acetamiprid, thiamethoxam, thiacloprid), carbamates, botanical
compounds, diamides (such as chloroantraniliprole), macrocyclic lactones (such as abamectin,
spinosad and emamectin), organophosphorus compounds (such as acephate), tetramic acids
(such as spirotetramat), tetronic acids (such as spiromesifen, spriodiclofen) and insect growth

regulators (such as lufenuron).
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The other active ingredient is normally suspended in the aqueous composition
comprising the capsules of the invention using conventional formulation techniques; as
necessary further conventional formulation aids are used to prepare a stable mixture
formulation, wherein the resulting formulation would have designation ZC code.

In an embodiment, an aqueous composition of the present invention comprises an
encapsulated lambda-cyhalothrin of the first aspect and, as a further active ingredient,
suspended thiamethoxam or suspended acetamiprid.

In a further embodiment, an aqueous composition of the present invention comprises
encapsulated lambda-cyhalothrin of the first aspect, and, as further active ingredients,
suspended thiamethoxam or suspended acetamiprid, and suspended lufenuron.

The d50, as used herein, refers to the 50" percentile rank, or median value, as
measured on a volumetric basis by CIPAC method MT 187 for particle size analysis by laser
diffraction. Malven S, 2000 or 3000 instruments are the industry standard for measuring particle
size by light diffraction, but similar instruments made by Cilas, Coulter-Beckman, Horiba,

Sympatec and others equivalents are also acceptable.

General Procedure for an encapsulated formulation of the invention
A solution of lambda-cyhalothrin in SOLVESSO 200 solvent was prepared. The

dispersants were added followed by the titanium dioxide, and the resulting suspension agitated

with a high shear stirrer. After the titanium dioxide was well dispersed, polymethylene
polyphenylisocyanate and isomeric mixture of toluene diisocvanate were added to complete the
organic phase.

This phase was introduced to the aqueous phase with agitation with a high shear stirrer
to form an oil-in-water emulsion. The median droplet size was about 3.0 £ 1 microns. The
temperature was then raised to 50°C over a 30-minute period while maintaining mild agitation,
and then maintained at 50°C for 3 hours. The resulting suspension of microcapsules was
allowed to cool to room temperature and other formulation aids, such as viscosity control
agent(s), and bactericide were added and, the pH was adjusted to 5.0.

The compositions of the present invention are suitable for control of pests by foliar
application, but other applications as well, such as to soil or in or around buildings. Examples of
pests are sucking insects (e.g. psyllids, thrips (e.g. Thrips tabaci) stink bugs (e.g. Euschistus
heros), plant hoppers and aphids (e.g. Aphis gossypii, Myzus persicae)) and chewing insects
(e.g., Helicoverpa and diamondback moth (DBM), caterpillars, beetles, and slugs and snails).

Suitable target plants are especially potatoes, cereals, (wheat, barley, rye, oats), rice,
maize, tree nuts, alfalfa, head and stem brassica (including but not limited to broccoli, cabbage,
cauliflower), sugar beet, cotton, millet varieties, sorghum, tobacco, sun flowers, beans, peas, oil

plants (rape, canola), soybeans, cabbages, tomatoes, eggplants (aubergines), pepper and other
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vegetables, and spices as well as ornamental shrubs and flowers. The target crops also include
transgenic crop plants of the foregoing varieties.

Depending on the aims to be achieved and give circumstances, the compositions of the
present invention are applied at a rate per hectare, based on the active ingredient, of from 1 to
500 g/ha, such as 5 to 300g/ha, for example, 10 to 100 g/ha.

The Examples which follow serve to illustrate the invention. The invention can be
distinguished from other prior art by virtue of greater efficacy at low application rates and
improved toxicological profile, which can be verified by the person skilled in the art using the

experimental procedures outlined in the Examples below, using lower rates if necessary.

EXAMPLES
The key components and characteristics of the polyurea microcapsule formulations are
indicated in Tables 1 and 2, each formulation is a CS formulation type.

The general procedure for preparation of the microencapsulated lambda-cyhalothrin
products is described in Example 3 of WO97/44125.

Tables 1 and 2 provide details of the different lambda-cyhalothrin encapsulated
formulations. Each formulation in Tables 1 and 2 contained titanium dioxide in the
microcapsules in an amount of about 4.6% (based on the weight of the microcapsule) and had a
d50 median particle size of about 0.2 to 0.4 microns.

Some of the encapsulated lambda-cyhalothrin formulations were then combined with
thiamethoxam, or both thiamethoxam and lufenuron. The 2-way (lambda-cyhalothrin &
thiamethoxam) and 3-way (lambda-cyhalothrin, thiamethoxam & lufenuron) mixture formulations
were of the ZC formulation type, which is a formulation containing capsules and also suspended
solid particles. The thiamethoxam and lufenuron were suspended in the aqueous phase and the
lambda-cyhalothrin was encapsulated in the microcapsules. The 2-way mixture and 3-way
mixture formulated products were prepared using conventional formulating practices, such as
incorporating suitable bactericides, surfactants, dispersants, antifreeze, and viscosity control
agents to suspend the active ingredients and/or microcapsules and improve storage stability.

Details of the resulting 2-way mixture and 3-way mixture formulated products are given
in table 3.

BIOLOGY
B1: release characteristics of different capsules of lambda-cyhalothrin

A sample of the CS formulation (0.30-0.35g) is weighed into a 20z. round glass bottle.
6ml of water is then added and the sample is dispersed with gentle shaking until homogenous.
Using a volumetric dispensing unit or pipette, dispense 50ml of Internal Standard (IS) (which is

dicyclohexyl phthalate in hexanes at a concentration of 0.35mg/m). The bottle is then placed on
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a horizontal orbital shaker set to 200£10 rpm & a timer is started. After 5 min, 1Tml sample is
removed from the organic phase and transferred through a 0.45um nylon syringe filter into a GC
vial to which 25l of trifluoroacetic acid (TFA) is added via pipette to prevent conversion of
lambda cyhalothrin to the Cis A isomer. The sample is then capped immediately and analysed
by gas chromatography for lambda cyhalothrin content.

The same sampling procedure is repeated at 0.5, 2, 4, 8, 24, and 96 hour intervals and

the resulting concentration of lambda Cyhalothrin is plotted as a function of time to determine
the capsule release rate profile.

Results of certain formulations are given in the Tables A.

B2: Efficacy trials for Euschistus heros (nymphs & adults)

The efficacy of Example 3, L and M were assessed against each other in the field. Each
formulation was applied on soybean about ten weeks after the planting date in an amount of
200 ml/ha in separate 96m? randomised block plots in Brazil. The stinkbug nymphs (of the third
instar and above) and adults were counted using a standardized monitoring device three, seven
and ten days after application of the formulation. A plot with no treatment was also assessed
for the stinkbug nymphs and adults as the check. The each trial was carried out in four
replicates.

The average of the three assessments (three, seven and ten days after application)

compared to the check for each of the formulations are provided in Table B.

SAFETY and TOXICOLOGY

Certain formulations were assessed for one or more of oral toxicity, dermal toxicity, inhalation
risk, skin irritation, eye irritation and skin sensitisation (LLNA) using OECD test methods
indicated below in Table C.

Table D provides the results of the tests.



PCT/EP2017/065541

WO 2018/001895

L€l Ll G/ 1/ a|nsded Jo (Juauod ||lem Jo) JowAjod eainAjod Jo yblom 9,
20l Gc—-aG1l Gec—Gl G¢c—Gl suoJOIW ‘sa|Nsdeo0.uoIW JO JS}aWeIp uelpaw Qgp
9'8. €09 €'6Y €09 aseyd snoanbe jo jybiam o,
LA T4 1'6v 9'0G L'6Y aseyd olueblo Jo jybiom 9
(1BWOSI-9°Z %0Z ‘1owWos|

-$'C ‘%08) 91 urA20SIIp SUSN|0} JO BINJXIW DLBWOS|

Lil 0€:1 0€:1L LIl 01 a1euekoosijAuaydAjod susgjAyrowAjod jo onel

8'¢C 8¢ 8¢ 8¢ sJawouow 8jeueAoos| JO yblom 9,
L6 8¢¢ 82¢ 82¢ ulyjojeyAo-epquiel Jo Jyblom 9,

1 a|dwex3g g o|dwex3 v 9|dwex3] | o[dwex3

Io.—ul

| Suone|NWIo} ULyjo[eyAd-epquue] pajeinsdesu ;| a|qel

44-08018



PCT/EP2017/065541

WO 2018/001895

o|nsde? Jo (1ud1u0D

Ll i rAN AN [lem J0) juauod JawAjod eainAjod Jo jybiam o
ge—-¢gl ge—-¢gl 4% 4% Su0JOjW ‘sa|nsdedo.dlw JO JajaWelp uelpaw oGP
€09 €09 L'l L'y aseyd snoanbe jo jybiam o,
L'6¥ 1'6v 'S ¥'zs aseyd olueblo Jo jybiom 9
(1BWOSI-9°Z %0z 4BWOoSI-H‘Z

‘0,08) 81BUBAD0SIIP BUBA|0] JO BINJXIW DLIBWOS|

Sl e/u Sl 0s:1 0] a1eueAoosijAusydAjod sugjAyiowAjod Jo onel
8¢ 8¢ 6'G 6°'G sJawouow 8jeueAoos| JO yblom 9,
8'cc 8'cc 8'cc 8'cc ulyjoleyAo-epquie| Jo Jybiom 9%,

H o|dwex3 o o|dwex3 4 a|dwex3 3 o|dwex3

I.—”.—HI

[| SuoCneNWIo) ulyjo[eyAd-epquie pajensdeduy ;g a|qeL

44-08018



PCT/EP2017/065541

WO 2018/001895

"QUO-E-UI|0Z.IYJ0SIZUSg-Z‘ | JO uoiIn|os |09A|6 auajAdoudip snoanbe 9,0z B - (XD W 13X0OHd) Juduodwod [BIqoIdiWw-jJue 8y} JO “9IM8Z 0

uey) Jayjel %Im g0 o'l ‘Junowe Jamo| Buisn e wuoy pede Y sAleledwo) se Ssjunowe Jejiwis Ul sjusuodiod Jejilwis paulejuod  aAneledwo)

099 099 uoinuain| JO %M

0c¢cl 0c¢cl 09°¢ClL 09°¢ClL 09°¢ClL 09°¢ClL WEXOYIBWEIL] JO %M

08’8 08’8 81’6 81’6 81’6 81’6 upyjo[eyAo-epquie] Jo %Im

uonE|NWIO) ULIYIo[eyAo-epquie)

g o|dwex3 | o[dwex3 g o|dwex3 g o|dwex3 v 9|dwex3] | o[dwex3 paie|nsdesus JO 92.N0S
7 9|dwex3 ¢ 9|dwex3 M a|dwex3g r o|dwex3 | o|[dwex3 Z 9|dwex3

SuonenWIo} ULyjo[eyAd-epquie| paje|nsdedus JO UONBNWLIO) SINMXIW ABM-C PUB ¢ ¢ 9|qel

IN.—HI
44-08018



PCT/EP2017/065541

‘Ajigers ebelo)s o|qeledwos pey suonenuiol e

WO 2018/001895

65°9¢ rL'0€ 69°GC JXX4 el'lc 19'G¢C | 2X44 96
9'9¢ 6eLl 9'6c v'.C 8e'ec ¢l'Sc 9¢'L 144
LGl 4 al'gl L0'SL cs'. 8’6l €6l 8
vZ'e 9¢'0 L9'LL 89’8 8¥'¢ 66t 290 14
6E’L 6L°0 198 LL'9 ell Ll 6L°0 [4
890 €00 9’ N4 120 90 ¥0'0 G0
Ge'o 0 og’L 160 L0°0 L0 0 1’0
H 9|dwex3 o 3jdwex3 4 9jdwex3 3 a|dwex3 9 9jdwexg g 9jdwexg |l 9|dwexg say ‘awn

LSIN0OY 96 JOA0 uly0jeyAD-epqueT Jo (Jybiem uo paseq) a|joid ases|al |y 9|qeL

Im.—ul

44-08018




PCT/EP2017/065541

8. 08 1 9|dwex3
vl 08 ¢ 9|dwex3g
s)inpe sydwAu
|OJ3U09D 9

(synpe % sydwAu) sosoy snysiyosng 1suiebe Aoeolg g 9|qel

WO 2018/001895

%9911 %c CElL %c Ll %9611 %0611 %9¢ClLlL %/.'66 96
%L 911 %€9. %ECLlL %c 0cl %S¢0l %8¢l %8°LE 144
%029 %1 0L %961 %8G9 %0°€€ %0°/8 %S'8 8
% ¥l %S¢ %6°08 %9°LE %6°0L %6°LC %.L'C 14
%19 %80 %8'LE %l'LC %0°S %S, %80 [4
%S¢ %1 0 %091 %L'CL %c L %9'¢ %c 0 G0
%S L %00 %09 %€V %€ 0 %S0 %00 1’0
H 9|dwex3 o 3jdwex3 4 9jdwex3 3 a|dwex3 9 9jdwexg g 9jdwexg |l 9|dwexg say ‘awn

I.qn—ul

(1 ©|geL wouy) sinoy 96 JOA0 ulylojeyAn-epque Jo (9% uo paseq) a|joid ases|al :gy 9|qel

44-08018



PCT/EP2017/065541

WO 2018/001895

05A71 9y} 10} |[BAISIUI SOUSPIUOD 8] JO 8AIND asuodsal asop sy} Jo adojs ayj Jaylisu Ing palinbal s1 8sop [eylo)
uelpaw ay} Ajuo jey} sulwialap sjuswalinbal Jayjo Jo Aioyeinbas usym s} patiayaid ayj si 1s8) Aluo-0GQ ayL
‘dnoub [0Jju0D B 0} UoIHIPPE UI SPIIG 1§ 1O $Z YIm }so) abejs-1 Jo -¢ B sI SIY] "0GaT 92U} JO 9)ewI}Sa ue 0} uolippe
Ul palinbal sl [eAIS)Ul 92USPLUOD 8} JO/pUB SAIND asuodsal-asop sy} Jo adojs au) Jey) sulwsiap sjuswaiinbal
Jayjo Jo Aiojeinbal usym s} passajeld ayj si 1s8) adojs-05Q oyl "dnoub [oJuoo e 0} uolIppe Ul 9SOp JWi| 8y}
Je palsa) ale splig ua) Jo aAld ‘wg-Bx/6w 000z Allensn si i pue ‘sasodind juswssasse Joj ajenbape aq pinoys
9SOop JWI| 8y "8sop Wi 8y} 1k Ajaxiun si AJljeyia| pue mo| aq 0} pajoadxa si AJ101X0} uaym 1sa} pallajeld ayj s
1S9] 9S0p JIWI| 8Y | “papasu yjog ale aano asuodsal-asop ayj jo adojs pue (0GQT) @Sop Ueipaw aAIlULep B Jou
10 Jaylvym uo puadap ||Im palosles poylaw 1sa) 8y "sainpaoold Buise) [enjusenbss ale suondo Ajuo-QcgT pue
2dojs-05a1 8y 1s8} Aluo-0ga (g) pue ‘Jse) adojs-05aT (2) ‘I1se) asop Juil (1) :suondo Buise) 881y} sepiroid j

pue ‘splig 0] Seoue)sgns Jo AJI0IX0) [elo S1noe ay) sjewise o) paubisep sainpaosold saqLIssp sulepIng 18] SIYL

€¢¢ d03d0

"uolewWISS 0GAT SI 1819 pue [BAISIUI S} S| MOLIBU JSOW {06 Y} 10} SB1eL)SD [eAID)UIl
andwoo 0} s|qissod ag Aew 1 ‘siy; Buimolio4 "poyew pooyeyl| wnwixew sy) Buisn psjenojes st 0sq sul
Alleqo|o ‘Asdolosu ssolb 0} pajoslgns ag pinoys sjewiue syj ||y APesm Jses)| Je pauiwis}ep aq pinoys sjewiuy
sybiapp Allesauab shep 71 Jo [e]0} B o} ‘Jayealsy} Allep pue sinoy ¥ 1s4i oyl Buunp usalb uonuaype |eroads
B UM POAISSUO Sle S|BWIUY "(SSAIAINS [BWIUR )SII) 8U) JI) 9sop Jaybiy e 1o (salp [ewiue 1siiy 8y} JI) 9Sop Jomo| e
SSAIS08) [BWIUEB PUODSS 8] 05T SU) Jo sajewnss Aleulwiald 1saq sy mojaq dajs e pasop si jewiue isiiy oy
‘sjeassiul gy e Ajjensn aousnbss ul pasop ale sjewiue 916ulg "Buisop 0} Joud pajse} sjewlue o} sbeaed Aq ssop
a1buis e ul Ajjeisusb palsisiulwpe S| aoue)sqns 1s9) sy "AJIOIX0) MO| SABY 0} A|oyI| 8Je 1ey) sjediwsyd Aiuspl 0}
ApuUsIoiyS pasn ag UBD }$8} JWI| Y "1S9) Ulew e pue }sa) Jiwl| e aJe aiay] (Algesseld sjews) jel) sjuspol yim asn
10} papusiul sI suUllBpING 1s9] sIYL ‘sAep Jo 8jdnod uiyim yyesp sonpoud jey) sjeusiew o} Aldde o) 1ssises si }|

‘s|lesiwssyo
Jo Bulege| pue uoneolisse Jo WaSAS pasiuowleH Ajjeqols ayy 0} Buipioooe A)0Ixo} ajnoe oy palisse|o

8¢ 0] 90UBISgNS B MOJ[e S)INSal SU] pue |BAISIUI SOUSPIUOD B YIM 0GdT Ue Jo uolewnss sjiwled poylsw sy

G2y a030

[eI0O 810y

uonduosap jouig

poyjew 3s93 @930

jJusuussasse )sa|

uonduosap Jalg B pue ‘g 9|geL Ul S)$a) 8y} Ul pasn spoylew 030 O d(qeL

Im.—ul

44-08018



PCT/EP2017/065541

WO 2018/001895

0l Allensn 'sinoy ¥ jo Ajjessusab ‘uoijeinp psuiwisispald e Joj ‘jses)| Je ‘SUOIjeljusou0D 9alL) O} JO UOIJeJjUSou0D
Jwi| suo 0} pasodxa aJe sjewiue ‘j0oojoid 0GDT [euoHIpeI] BY} U] "s|esiwsay?) jo Bujjjege pue uoljeslyisserD

8y} Jo} weysAg paziuowleH Aj[eqols) sy} 0} Buipiodoe UoIEDYISSEID pUE JUSWISSSSSE XS SAlleHIUEND

s|oIe 1S9} B sojgeus aullspIng 1s9] sIy] "Anjigindsosns xas a|qgissod Ayuspl 0] pue ‘adojs pue (L0D7)
uoneJjuUSoUoD ploysalyl [eyls|-uou (QGDT) UOIeUSUOD [eYlS] UBIpSW B Sjewijsa o} pasn aq ued }| "|ooojoid (3

X 0) 8WI] X UONBAUSOUO)) B pue [000]joid 9GO [eUONIpE.] B 1S8IpN]S OM] SS]LIDSap sUIlapINg 1S9 PasiAal sy

‘uonejeyul Ag (ajonJe }s9) ajenoiped/josolae Jo Jnodea ‘seb)

s[olle )s9) B 0] ainsodxe WIS)-Loys Wwolj asue o) Ajgy| plezey yjjesy uo uoiewlolul sepircid poyisw siy |

€0y d03d0

uoljejeyu| sInoy

"a}noJ siy} Ag 8oUB)SgNS B JO UOIJO. J1X0}] JO apowl 8y} pue uondiospe [euwJap uo

uonjewJojul apiroid Aew pue salpnjs Jayjo pue oluoayogns ul uswibal abesop e Bulysigelss ul dejs [epiul ue s
1| -Buiage| pue uoieolISSE|D 10} SISE] B S 9AI9S Aew Aay) pue ainsodxa Jo 8jnod [euliap 8y} Aq aoue)sgns e Jo
AJI0IX0} BAIIR[8) BU] JO 9)eWSS UR Sapiroid T [BwlSp B JO Uoljeulwlalap pue ajnol jewlap ay} Ag AJ101xo} ajnoe
Jo Apnjs y "paplooal ag pinoys sabueyo [eaibojoyjed ssolb ||e pue Jno palJes aq pjnoys sjewliue |e jo Asdoiosp
‘Allep apew ag pjnoys suoljeAlasqo ayj} uay} pue Ajjuanbaly paalasqo aq pinoys sjewiue ayy Aep isay ayj buung
‘'sAep 1 1se9| Je aq p|noys pouad uoieAIasqo ayl "epew aq pinod By/Bw 000z 1Se9| e Jo 1S9 JWI| ¥ "8AIND
asuodsal-asop e aonpoid 0] paoeds Ajereudoidde ‘pasn aq pinoys s[pAs| asop saly) i1se9| 1y “dnoub Jad pasn
Buleq asop suo ‘sjewiue [ejuswuadxs Jo sdnoib [esjaaas 0} sasop pajenpelb ul (eale aocepns Apoq ayj Jo Juao Jad
0L uey} ssa| jou) ups ay} o} paldde sI aouelsgns 1s9} ay] "pash ale (xas awes ay} JO) S|ewIue G ]ses| Je asop
yoes Jo4 ‘(pasn aq Aew Bid eauinb Jo jigges ‘jed) sjuspod Yyim asn Joj Ajuewnd papusiul sI auljapIng 18] SIYL
"ajnoJ [ewuap ayj Aq aoue)sqns 159}

pinbi| Jo pljos 01 ainsodxs Wis}-1ioys B wolj asiie 0] Ajgyl] pJezey yjesy uo uoneuwoul sspiaocid poyew siy

0¥ ad3d0

[ewisq 81Ny

"dnoub josuoo
B 0} Uoljippe Ul spliq +1 Yyum ‘sebejs om) sey 1s9} siyL "sesodind Buijjagel 1onpoid Joy uoiewloul spiroid o} pue

s0GQ Jo uonnguisip Alanisuss ssioads e Jo sjusolad e sjewnss o] 1se) ajeudoidde sy ag Aew siy| “palinbal si

uonduosap jouig

poyjew 3s93 @930

jJusuussasse )sa|

IO.—HI

44-08018




PCT/EP2017/065541

WO 2018/001895

a1 yum uonounluoo Ul pajenjeas aq pinoys $8109s Uoljelull Jejnoo sy "uoleoldde soueisgns s8] Jsyje sinoy
Z/ pue ‘gy ‘$Z ‘| 1e paulwexs aq p|noys saks sy ‘paAlasqo S10als ay) Jo Aljigisiens) pue spnjiubew sy A|iny
ajen[eAs o] Jusioiyns aq pinoys polad uoeAlssgo ayj Jo uoneinp sy "Ajsnosue)nwis sjewiue [euoippe om)
8y} Buisodxs uey) Jayiel ‘swl) B Je [ewiue U0 Ul Jsuuew [enuanbas & ul pajonpuod aq 1l 18yl papuswiwIoss)
s1]] "Sjewliue [euolippe om) 0} dn Buisn pswIUOD 8g pjnoys asuodsal aaljebau Jo JuelLl ay) s8] [eniul

8] Ul PoAISSTO JOU S| 1081J0 SAISOLI0D B JI 9peWl 8q pInoys 18] AIoJewWIuod v "ainjeu soueisgns 1s9) ay) Uo
spuadap [aAS] 9SOpP BY) [eWIULR UB S9SN 1S9] [BNIUI Y| ‘|OJJU0D B SB SOAISS ‘pajesliun suiewal yolym ‘ohs Jaylo
8] "[ewiue yoes Jo 8As aU0 Jo oeS [eAljounluoo ay) Ul 8sop a|buls e ul palidde sI soue)sqgns 18] 8y lqgel
oulge Yyum asn Joj A|qels)ald papusiul si sullepIng 1s8] siy] "aAs ay) uo uoneosijdde Aq (sjosolse pue spljos

‘spinbi|) eoue)sgns 1s8] 0] ainsodxs WoJl asue 0) Aj9yl] piezey Yijesy uo uoljewlojul sspiaoid poyisw siy |

S0v @030

uonel| 943

"JUBJLUI UB PaJapISuod ag pInoys adueisqgns 1s9} ay} ‘pouad uolealasqo Aep-y| 8y} Jo pus ay)

0} Jsisiad sasuodsal usypp “Aljiqisianal JO Xoe| Jo AJjIgISIanal JIay] pue ‘suoisa| JO AJluaASs pue ainjeu sy} yim
uoijoun(uod Ul pajenjeAs aq piNOYs S8J00S UoIelI [ewlap ay] "sAep 7| Bulnp ewapao pue ewayjiie jo subis Jo}
paulwexa aq p|noys sjewiue [y (159} [eniul 8y} Ul paAIaSgO JOU S| J0ald 9AISOL0D B JI Ajuo pasn) 18} Alojewlijuod
8y} pue 1s9) |eljiul BY) 1S}S8} OM] JO SISISUOD poylew ay] “syis s9) oy} o) palidde (pios) BG 0 1o (pinbif) jwG 0
S| 9SOp 8| 'paAOWAL 8q USY) p|nOYS 9oURISgNnS 18] |enpisay ‘sinoy s polad ainsodxs ay] '|04u0d ay) se
BAJBS [BWIUR }S8) BU} JO SBale UDS pajeaJjun jewiue [ejuswuadxs ue jo (;wog Ajejewixoidde) ups Jo eale |jews
e 0} asop a|buis e ul paidde si pajsa} aq 0} aouelsgns sy ‘[ewiue Alojeioge| a|qeJaaid ay) si Jiqgel ouiqie ay L
"UOIJE]LUI/UOISOII0D 10} S1$8] OAIA X3 1O OJJIA Ul paidadoe pue pajeplea Jo ssuewsopad

ay] apnppul yoiym ‘salbejesis Buise} |enuanbas spuswiwiodal auleping 1sa] siyl -uopeoldde jewusp Aq

9oUB)SqNS 1s9) PIjOS J0 pinbi| 0] ainsodxs wol) asue 0] Aj9yl| pJezey Yljesy uo uoliewlojul sspiroid poyisw siy |

Y0¥ 030

uone| uns

‘Asdouosau ssoib se [[am se ‘suoljealasqo pajiejap pue Ajiep ‘(Buiybiem Buipniour) sjuswainsesw
sapn[oul Apnjs sy "SABp §| 1SE9| 1B 10} POAISSO 9 pinoys (JeJ 8y} si saloads pallajaid ay)) sjewiuy ‘pasn
ale [eAISUI } X ) Jad sjewlue Z Ajlensn ‘suoneinp swi) a|dijnw JSA0 SUOBIIUSIUOD JO SOLISS B JO UORIJUSIUO0D

Jwi| suo 0) pasodxs ale sjewlue ‘jooojoid | X 9 8Y] U] "UONBUSOUOD Yoes J0) pash aq p|noys sjewiue

uonduosap jouig

poyjew 3s93 @930

jJusuussasse )sa|

IN.—HI

44-08018



PCT/EP2017/065541

WO 2018/001895

se passaldxs aie s)nsay "suoljeAlasqo Ajlep [ealulo pue (JNda ‘Buiyblam) sjuswisinsesw :sepnjoul Apnis siy |
‘uondo Ue se paquosep os|e si s|ewiue J1ema) %01 01 dn asn pinoos yoiym yoeoidde yNT7 peonpal v "¥YNT1
8y} 0] Jejlwis Ajjeonsiueyosu pue Ajjeuonoun) ale jey) spoylew 18] paliipow Jo/pue mau Jo snjels uonepljea
8Y] a)enjeAs 0] pasn aq Ued Jey) spiepuels souewlopad sspnjoul sulepIing 1s8] syl (INd@) @inuiw Jad
suopelBajuisip se Buiunod uone|RuIsS-y; Aq painsesw si suipiwAy) 1Ay3ew-He jo uonelodiooul sy “psasedaid
s s[je2 apou ydwA| Jo uoisuadsns |90 & pue pPa||iy] 8Je sjewiue ay) ‘Jsyeslay | "shep g Bulinp s Aesse

8y} Jo s|npayos [eyuswiadxe sy ‘sjeudoidde se ‘jonuoo sanisod e pue ‘Ajuo spIysA ay) yum pajess) dnolb
[ou00 aAeBau e snjd ‘eoueIsgns 1$8) 8U) JO SUOIEUSIUOD 98JY] JO Wnwiuiw e yum ‘dnoib ssop Jed pasn sl
sfewiue InojJ JO WNWIUIW V “uoijessfijold (90 ainseaw 0] Buljjege] aAljoBOIpE) JO 9SN 8] U0 paseq sI paguosap
poylaW 8y "uonesijisuss Jo Juswainsesw e sepiroid pue paljdde ssop ayj 0) jeuonlodold si uonelsyljold

siy| uonesijdde [eolwsyo Jo a)is ay) Bululelp sapou ydw4| JejnoLine sy) Ul sejfooydwA| Jo uonessyjold Arewnd

B 90Npul sIszlisuss 1ey) sl asnow ul (YNT7) Aessy spoN ydwAT [eoo sy BulApspun sidiouud aiseq sy

6¢¥ 030

(YNT)
uonesnIsuss uns

‘aouB)Sgns

1$9] yoes J10J uoneslisse|D Aouelill| ue ajelsush 0] psulquiod usy) ale Yoiym ‘uiodpus yoes 1o} ssejo

39 ue s)eloush 0] Ajgleledss pejenjeas aie sjulodpus ay] “eoelns sy} 0] sabewep [esibojoydiow oidoosoloew
10 uoiienjeas aAlejenb e pue {(Buljjems) SSSUNDIY] PaSESIOUI JO JUSWSINSESW SAlR)IIUBND B ‘UonuS)al
uIeosalon]) Uo paseq wnipylids 0) sbewep Jo Juswssasse aaleyienb e ‘Aloedo Jo Juswssasse sanelenb e Aq
painsesw aie BaUI0D BY) 0) S]09)I8 JIX0| "BauloD 8y) 0] paljdde ale sjonuoo sallisod/ealefsu pue souejsqns
1891 8y “Ajlejuoziioy psuonisod eaulod sy YIm Jopjoy 848 Ue Ul psjunow pue psjes|onus sl 94s ay] "sjewiue
Aloleloge| Joj pasu ay) Buneulwie sny) ‘uondwnsuos uewiny Joj pa||iy ale Asy) aleym sasnoyisyybnels

WIOJ] PBUIB)IGO SUSYDIYD WU} pa1os|joo s8As sasn poylew 39| syl *,SIUBlLI 819A8S pUR SSAISOLI0D Jejnoo, se

seoueIsqns AJISSe|o 0] pash aq UBd Jey) poylaw 1s8] oJyA uj ue SI poyisw 1s8) (30]) 843 usyoIy) pseie|os| ayL

8¢ 4030

‘paquosap s sainpaosoid Bunsse) Alojes Jeinoo Ul ssansip pue uled szZiwiuiw Jo pIoAE 0) solsabjeue olWws)sAs

pue sonsyissue [eo1do) Jo asn "AljigIsianal Jo 3oe| 10 AljigISIaAal JIsy) pue ‘suoiss| Jo AIlIsASS pue ainjeu

uonduosap jouig

poyjew 3s93 @930

jJusuussasse )sa|

Iw.—ul

44-08018




PCT/EP2017/065541

WO 2018/001895

‘(suonoeal njygnop Aje|o 0] 1n0 palled aq Aew sainpsasold JsYlo) peaplodsl pue paAlasqo
aq pnoys sBuipuly [ensnun Aue pue suoljoeal UIS [ "PesSn 8q pjnoys asop juellliuou 1ssybiy sy) ainsodxs
abus|ieyo 8y} JoJ ‘Uone)LUI UDS 8lelepowl O)-pliw asned 0] 1saybiy ay) ag pinoys pue Ajesiwsishs pajels|o)
-lloMm 8q pinoys ainsodxs uoiponpul Yoes Joj pasn souL)sgns 1S9 JO Uoljeuasuoo sy shep ze-0¢ Ajerewixoidde
Buunp ‘s8] Jsjyang sy ‘shep ¢z-¢zZ Ajg1ewixoidde Buunp spew si | NS 8yl 9sop abus|ieys e o) pasodxs ale
sfewiue sy} usy} ‘dojoasp Aew ssuodsal sunwiwi ue yoiym Buunp ‘(sAep +1-01) pouad uononpul ay) ‘polsd 1sal
e BuImojjo4 "sour)sgns 1s9) aU) 0) pasodxs Ajjeniul ale sjewiue 1sa) sy dnoib jonuoo sy) Ul sjewiue (| 1ses)
1e pue dnoib Juswesl) syl Ul pasn si sjewiue 0z JO WnWIUIW e s8] Jajysng 8y} Jo4 ‘pasn ale dnoib jonuoo sy
ul g pue dnoliB Juswiesl) ay] Ul sjewiue (| 1ses| 1e ] INdD eyl Jo4 "padojeasp usseq aaey [enusiod uolesnisuss
Buissesse 1oJ sjgpow asnow Ajusoal Jng ‘Bid esuinb yum sesn Joj Ajuewd pspusiul sI suldpINg 18] SIYL

‘189 Jo|ysng jueanipe
uou sy} pue jueanlpe sesn yoiym uewbipy pue uossnubepy 1o (1INdD) 1se] uonesiwixey Bid esuing ay) :ale
JaU)o JaA0 pallsjaid spoyisw syl ‘suljeping 18] siy) U] "uoheolidde [eoiwlspids Jo/pue uonos(ul [esiwispeliul
BIA 8oUB)SgNS 1S9) 0] ainsodxs wWol) asle o) A@Yl| piezey yjesy uo uoiewlojul sspiroid poylsw sy

90v @030

‘polUBLIEM S| JSZI)ISUSS UIYS B Sk [elsjew

159] 8y} Jo uopeolysselo aiojag gA! 8q pinoys pue uone|nojed Aq paurelqo st IS YL (IS) Xepu| uonenwig 8y

uonduosap jouig

poyjew 3s93 @930

jJusuussasse )sa|

Im.—ul

44-08018




PCT/EP2017/065541

WO 2018/001895

a|qeoidde jou = Bju (pa)sa} jou = Ju

poujew 1se 1

.

7 sAnjesedwo)

poujew 1se 1

¢ a|dwex3g

poujew 1se 1

M aAieledwo)

poujew 1se 1

r aAjesedwo)

poujew 1se 1

Z 9|dwex3g

poyjew 1so 1

g oidwex3g

poujew 1so 1

v a|dwex3

poujew 1se 1

(vd3)
90¥ @030 G0¥ @030 ¥0¥ 030 €0 d030 20 d030 6Zv @030
anijebsN Al AoBeje) et Apin 80°2-¥5°0 0005 €0l
(vd3)
90¥ @030 G0¥ @030 ¥0¥ 030 €0 d030 20 d030 6Zv @030
aAl)isod |1l AroBeyen et Apin 15T 0006< L€
e/u 8e¥ 030 e/u e/u e/u 6Zv @030
u ON u u u 0Le
90¥ @030 G0¥ @030 ¥0¥ 030 €0 d030 20 d030 6Zv @030
anebaN PIN ojesopon Glzg< 0002< 0Le
62 030 G0¥ @030 e/u €0 d030 e/u 6Zv @030
annebaN [ewlulp] u 0¢< u 96G1
90¥ @030 G0¥ @030 ¥0¥ 030 €0 d030 20 d030 6Zv @030
aAIsod PN PN zl'e 0002< 0Le
62 030 G0¥ @030 ¥0¥ 030 e/u 20 d030 €22 4030
BAIlISOd Slelopoy PlIIIN u 000¥< 081
62 030 G0¥ @030 ¥0¥ 030 €0 d030 20 d030 6Zv @030
aAIsod PN ON v'Z< 0006< 0002<
(vNT7) uoneju| (1/6w) (B>/6w) (B>/6w)
uoljesijisusg unsg uonejLu akg uiys ‘uonyejeyuj aynay ‘lewiaqg 93noy ‘le1Q 9oy

IONI

| s|dwex3

salpns A1ojes pue [es1B0j0oIX0 ] :q 9|gqel

44-08018




10

15

20

25

30

35

WO 2018/001895 PCT/EP2017/065541
-21-

CLAIMS

1. A composition comprising a microcapsule having a polyurea wall encapsulating a
pyrethroid insecticide, wherein the polyurea wall of the microcapsule is made of polyurea
polymers derived from a mixture of aromatic polyisocyanate (A) and aromatic diisocyanate (B),
the weight ratio of (A) to (B) is 1:1, the polymer (or wall) content of each microcapsule is from 6
to 9 % by weight, and the amount of the pyrethroid insecticide is from 15 to 60 % by weight,

each based on the weight of the microcapsule.

2. The composition according to claim 1 wherein the pyrethroid insecticide is lambda-
cyhalothrin.
3. The composition according to either claim 1 or claim 2 wherein the d50 median diameter

of the microcapsule in the composition is from 0.5 to 5 microns, and the amount of the
microcapsules in the composition is from 45 to 55 % by weight, based on the weight of the

composition.

4. The composition according to any one of claims 1 to 3 wherein the microcapsule further
encapsulates titanium dioxide particles having a d50 median particle size diameter of 0.1 to 0.6

microns, in an amount of 3 to 7 % by weight, based on the weight of the microcapsule.

5. The composition according to any one of claims 1 to 4, in which the aromatic

polyisocyanate is polymethylene polyphenylisocyanate.

6. The composition according to any of claims 1 to 5, in which the aromatic diisocyanate

is toluene diisocyanate, preferably an isomeric mixture of toluene diisocyanate.

7. An aqueous composition comprising the composition defined in any one of claims 1 to
6, provided the composition does not contain one or more of: an active ingredient having a
melting point at 25°C of less or equal to 50°C; an active ingredient in salt form, and a free or

dispersed hydrophobic oil phase.

8. A composition comprising an aqueous composition defined in claim 7 and one or more

other active ingredients,

9. The composition according to claim 8 wherein the one or more other active ingredient is

selected from an insecticide and acaricide.
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10. A method for controlling damage to plant by pests comprising applying an effective
amount of a composition defined in any one of claims 1 to 9 to the pest, to the plant, or to its

locus thereof.
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