WO 96/ 03038

PCT/ GB95/ 01%@%¢/03 GEL FOQI\/ULA‘Ii;&FmsmmsThe
priesent |nvent|on relates to a water dispersible agrochenm cal ge
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present invention provides a water dispersible gel conprising (a) an
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packaging in standard containers or for containment in a water-solub]e or
water dispersible bag. The gels of the present invention are able to be
dispersed in water, and the rate of dispersion depends on the degree
agitation the gel water mixture is subjected to and also the amount of
water present.

The ionic, water soluble agrochemical, is, for example, a herbicide
(such as a paraquat salt (for example paraquat dichloride or paraquat
bis(methylsulphate), a diquat salt (for example diquat dibromide or diquat
alginate) or glyphosate or a salt or ester thereof (such as glyphosate
isopropylammonium, glyphosate sesquisodium or glyphosate trimesium (also
known as sulfosate)), an insecticide or a fungicide. It is preferred that
the ionic, water soluble agrochemical is paraquat dichloride, diquat
dibromide, glyphosate isopropylammonium or glyphosate trimesium (also known
as sulfosate).

Crosslinked polyacrylic acids preferably have a molecular weight in
the range 5x105 to 5x105. especially in the range 1x106 to 4x106. They are
available commercially, for example as CARBOPOLs marketed by B F Goodrich
(such as CARBOPOLs 5984, 2984, 940, 5984, 910, 941, 934, 934P or ETD 2050).

Suitable bases include ammonium or alkali metal (such as sodium or
potassium) hydroxides, carbonates or bicarbonates (for example sodium
hydroxide, sodium carbonate or sodium bicarbonate); or amines of formula
R1 2R3N (wherein R1 R2 and R3 are, independently, hydrogen or C1 6 alkyl
[optionally substituted by C1 6 alkoxy, hydroxy, halogen, c1 -6 ha1oa1koxy
(such as OCF3), Cio6 hydroxyalkoxy (such as HOCHZCHZO) or C; 4
alkoxy(C;_g)alkoxy (such as CH30(CH2)20 or CH30(CH2)50] such as HOCHZCHZ).
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gel comprising (a) 20-60% by weight of an ionic, water soluble

agrochemical, (b) 1-4% by weight of a crosslinked polyacrylic acid, (c)

30-80% by weight of water, and (d) 2-20% by weight of a base.

In a further aspect the present invention provides a water dispersible

gel comprising (a) 20-60% by weight of an ionic, water soluble

agrochemical, (b) 1-4% by weight of a crosslinked polyacrylic acid, (c)

30-80% by weight of water, (d) 2-20% by weight of a base, and (e) 1-40% of

an electrolyte.

When a gel of the present invention is going to be held in a

water-soluble or water dispersible sachet and when the jonic strength of

said gel is low it is preferred that said gel comprises a suitable

electrolyte in addition to the ionic agrochemical present. The electroiyte

helps to improve the insolubility of the material from which the sachet is

made in the gel. (See Polyvinyl Alcohol - Properties and Applications

pages 38-43, edited by C. A. Finch, published by J Wiley & Sons in 1973 and

EP-A1-0518689.) Suitable electroiytes may, for exampie, comprise a cation

or mixtures of cations selected from the list comprising: ammonium, copper,

iron, potassium and sodium; and an anion or mixture of anions selected from

the list comprising: sulphate, nitrate, fluoride, chloride, bromide,

iodide, acetate, tartrate, ammonium tartrate, benzenesulphonate, benzoate,

bicarbonate, carbonate, bisulphate, bisulphite, .sulphate, suiphite, borate,

borotartrate, bromate, butyrate, chlorate, camphorate, chlorite, cinnamate,

citrate, disilicate, dithionate, ethylsulphate, ferricyanide, ferrocyanide,

fluorosilicate, formate, glycerophosphate, hydrogenphosphate,

hydroxostannate, hypochlorite, hyponitrite, hypophosphite, iodate,
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In a further aspect the present invention provides a water dispersible
gel which comprises 2-5% by weight of an.alkali metal hydroxide, carbonate
or bicarbonate. _

A Bohlin VOR rheometer may be used to measure the elasticity and
viscosity of the gel formulation of the present invention under low shear
conditions. Here a sinusoidally varying strain (at a frequency of 1Hz) is
applied to a sample of a formulation maintained at 25°C. The resultant
stress, which also varies sinusoidally with time, is observed. The ratio
of the maximum stress to the maximum strain is known as the compiex moduius
(G ). By using the phase sh1ft 8, between the stress and strain wave
forms the complex modulus may be split into two components - the storage
(elastic) modulus (G') and the loss (viscous) modulus (G"). The storage
and loss moduli are a measure of the energy stored and the energy lost
respectively, in an oscillatory cycie. The relative magnitude of the loss
and storage moduli (G"/G' = Tan 3) provides information on the elasticity
of the gel. The lower the value of Tan & the greater the degree of
gelation. Similarly, gels are characterised by their non-Newtonian flow
behaviour, exhibiting, for example, yield values and shear thinning. Yield
values can be measured using a Haake Rotovisco RV20 under high shear
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In another aspect the present invention provides a water dispersiblie
gel comprising 10-20% by weight of a base of formula R1R2R3N (wherein Rl,

R? and R? are as defined above). '

In another aspect the present invention provides a water dispersible
gel comprising 1.5 to 3, especially 2 to 2.75 by weight of a crosslinked
polyacrylic acid. :

When the gel of the invention is to be contained in a water soluble or
water dispersible sachet it is preferred that a plasticiser is included in
the gel. The plasticiser is preferably present in the range 0.1 to 1%
(especially 0.3 to 0.75%) by weight. Suitable plasticisers include glycols
(for example ethylene glycol), glycerine and dibutylphthalate.

Depending on the nature of the ionic, water soluble agrochemical
present, one or more adjuvants'or co-formulants (such as a wetter or
anti-freezing agent) may also be comprised in the gel of the present
invention. Adjuvants inciude a neutral or anionic surfactant [such as a
soap, a salt of an aliphatic monoester of sulphuric acid (for example,
sodium lauryl sulphate), a salt of a sulphonated aromatic compound (for
example, sodium dodecylbenzenesulphonate, an alkyl glucoside or a
polysaccharide].

In a further aspect the present invention provides a gel of the
present invention as defined above which also comprises a chelating or
sequestering agent for calcium fons. A suitable chelating or sequestering
agent is ethylenediaminetetraacetic acid.

Over and above the components already mentioned, a water dispersible
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water dispersible gel of the present invention, provided the gel has
sufficient ionic strength.
The water soluble or water dispersible bag can be made from a variety
of materials and preferred materials are polyethylene oxide, methyl
cellulose or, especially, polyvinylalcohol (PVA). The PVA is generally
partially or fully a]'coholysed or hydrolysed, for examplie 40-100%,
especially 80-100%, alcoholysed or hydrolysed polyvinyl-acetate film. It
is preferred that the PVA film is a laminate of two or more thicknesses of
film, a surface modified film or a co-extruded film (such as is described
in WO 94/29188).
In another aspect the containerisation system comprises a bag-in-bag
arrangement comprising a water-soluble or water dispersible bag holding a
gel of the present invention and a second water-soluble or water
dispersible bag also holding a gel of the present invention. This
bag-in-bag arrangement can be used, for example, to contain a gel of the
present invention comprising an ionic, water soluble agrochemical in the
inner bag and a gel of the presént invention comprising adjuvant, synergist
or penetrating agent in the outer bag.
In a further aspect the containerisation system provides two
water-soluble or water dispersible bags joined at a common seal, one
containing a gel of the present invention comprising one jonic, water
soluble agrochemical, the other bag containing a gel of the present
invention comprising a different ionic, water soluble agrochemical.
In a still further aspect the containerisation system comprises a
bag-in-bag arrangement comprising a first water-soluble or water
dispersible bag holding a gel of the present invention and a second
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dispersible bag holding a gel of the present invention.
In another aspect the containerisation system provides two
water-soluble or water dispersible bags joined at a common seal, one
containing a gel of the present invention comprising a fungicide,
herbicide, insecticide, adjuvant, synergist or penetrating agent the other
bag containing an agrochemical composition (such as a liquid, granule,
powder or gel composition comprising a fungicide, herbicide, insecticide,
adjuvant, synergist or penetrating agent).
The water soluble or water dispersible sachet can be formed and filled
using standard techniques (such as thermoforming or vertical
form-fill-sealing).
In use the containerisation system can be mixed with water to give a
sprayable solution or dispersioh of the ionic chemical. The
containerisation system is especially useful in agriculture.
The following Examples illustrate the invention. CARBOPOL is a Trade

Mark of B F Goodrich.

EXAMPLE 1
A solution of sulfosate in water (61.4% w/w, 34.19g) was added to a 5%

(w/w) aqueous solution of CARBOPOL 2984 (35.04g), and water (0.88g) and
ethylene glycol (0.35g) were then added. The mixture was then shaken and
Teft on rollers to ensure thorough mixing. Sodium hydroxide (2.48g) was
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A solution of sulfosate in water (61.4% w/w, 34.17g) was added to a 6%
(w/w) aqueous solution of CARBOPOL 2984 (35.00g), and water (0.90g) and
ethylene glycol (0.35g) were then added. The mixture was then shaken and
left on rollers to ensure thorough mixing. Sodium hydroxide (2.48g) was
then added to neutralize the acid and bring the pH of the system up to
6.23. This resulted in the CARBOPOL 2984 swelling.

EXAMPLE 4

A solution of sulfosate in water (61.4% w/w, 34.18g) was added to a 5%
(w/w) aqueous solution of CARBOPOL 2984 (24.50g), and water (11.36g) and
ethylene glycol (0.35g) were then added. The mixture was then shaken and
left on rollers to ensure thorough mixing. Sodium hydroxide (2.28g) was
then added to neutralize the acid and bring the pH of the system up to
6.59. This resulted in the CARBOPOL 2984 swelling.

EXAMPLE 5

A solution of sulfosate in water (61.4% w/w, 34.14g) was added to a 5%
(w/w) aqueous solution of CARBOPOL 2984 (31.49g), and water (4.37g) and
ethylene glycol (0.38g) were then added. The mixture was then shaken and
left on rollers to ensure thorough mixing. Sodium hydroxide (2.39g) was
then added to neutralize the acid and bring the pH of the system up to
6.35. This resulted in the CARBOPOL 2984 swelling.

EXAMPLE 6 :

A solution of sulfosate in water (61.4% w/w, 39.81g) was added to a 5%
(w/w) aqueous solution of CARBOPOL 2984 (17.51g), and water (12.77g) and
ethylene glycol (0.35g) were then added. The mixture was then shaken and
left on rollers to ensure thorough mixing. Sodium hydroxide (2.70g) was
then added to neutralize the acid and bring the pH of the system up to
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agr ochemi cai sblhthhf dfnsnﬁrfobm 70 vaded 61 A% h{uﬁ BQ?@?t%danﬂ%H'ﬁqlacmrl sing
ad] uva ner S (014 e outer n a

fqut heP(t"’é@}é&'e%qﬁes%’Hﬁf grd@éégbgn?@ k%dnqﬁg)ovia yat%?ga%)-m ubl e or
wat er ditbptanei plycobd@s359)i were thenaaddedio rTheemixtureravas ctheni shiaken angel of the
pr esent1ewvo?.nwn@ré:%péds%r@&pepﬁ.eqmmm% 61 unChyHiof 0 ?%ﬁg‘v&'@' Lhe

ot her inn rese I nvent ion conprr si a different
i oni c, Feﬂdgg‘gltﬂb?%'tﬁﬁ 138 e agid and bring, the pHi of thersystem 4Bpkoct t he

cont ai rieA8 saThiz restdttedn inothy CARBOPOL (2984 i sweDPig arrangement conprising a
first water-soluble or water disp bag holdlng a gel of the present

i nvention and a second WO
PCT/ GB95/ 0P68elution of sulfosate in water (61.4% w/w, 39.80g) dvas added to a 5%

(w/w) aqueous solution of CARBOPOL 2984 (23.34g), and water (6.95g) and
ethylene glycol (0.35g) were then added. The mixture was then shaken and
left on rollers to ensure thorough mixing. Sodium hydroxide (2.88g) was
then added to neutralize the acid and bring the pH of the system up to
6.48. This resulted in the CARBOPOL 2984 swelling.

: EXAMPLE 9 a

A solution of sulfosate in water (61.4% w/w, 39.89g) was added to a 5%
(w/w) aqueous solution of CARBOPOL 2984 (26.23g), and water (4.09g) and
ethylene glycol (0.36g) were then added. The mixture was then shaken and
left on rollers to ensure thorough mixing. Sodium hydroxide (2.81g) was
then added to neutralize the acid and bring the pH of the system up to
6.38. This resulted in the CARBOPOL 2984 swelling.

EXAMPLE 10

A solution of sulfosate in water (61.4% w/w, 39.78g) was added to a 5%
(w/w) aqueous solution of CARBOPOL 2984 (29.17g), and water (1.10g) and
ethylene glycol (0.36g) were then added. The mixture was then shaken and
Teft on rollers to ensure thorough mixing. Sodium hydroxide (2.85g) was
then added to neutralize the acid and bring the pH of the system up to
6.36. This resulted in the CARBOPOL 2984 swelling.

EXAMPLE 11
A solution of sulfosate in water (61.4% w/w, 39.81g) was added to a 5%

(w/w) aqueous solution of CARBOPOL 2984 (24.63g), and water (5.82g) and
ethylene glycol (0.35g) were then added. The mixture was then shaken and
left on rollers to ensure thorough mixing. Sodium hydroxide (2.82g) was
then added to neutralize the acid and bring the pH of the system up to
6.23. This resulted in the CARBOPOL 2984 swelling.



wat er - sol ubl e or water dispersible bag sur r oundi ng the first water-soluble

or \water di waeégezose bag. The advantage of this systemis tha}&}&,gﬁfﬁggd
bag presents a barrier to any matter | eaking fromthe first bag. n

anot her aspect the containerisation system conprises a bag-in-bag
arrangenment conprising a first water-selUbl e or water dispersible bag

hol ding a gel of the present invention and a second water-soluble or water
di spersi bl e bag hol di ng an agrochem siticon (such as a liquid,

| e, wd I i:1jon f i¢ide,. herbicijde,

Or el o o loh A s Sothe G P g T s SRR o
aspect t hgwiwhtaguemsi salutdon symaommgsqsgazasbmahmmagr a(Wltw_g)eamht
conprisin s - u i §he
g bchom <4y Tene 1! o0 36H) Her Chen' A, ! FRCRTAAEIE i SerdA SHalkn e
conposi ti deft ApreLieng @ emgectméqugheml@gde,SOﬂmehyCFr@mte, (3cB29) vas,
Z_yner gi SL ltﬁén Relded lrta@r hélﬁramezlet ﬂl}eaﬁéii@aﬁ@%ﬁfg %bem{ 8P| thel gseé:? Wit €6 .

i spersi bl.e,bag.hel ding.a, qgel . o0 i nyenti on. n anot her
aspgct thé‘gghggﬁferrﬂ'gltt%%"s% gmpﬁ(ﬂeégg ?WEQYM'er- sol ubl e or water
di spersi bl e bags joined at a common EXAMPLEdJe containing a gel of the -
present i nvenichRBoiRIRYEss 21928) WaSHixkdlSeithed othtdn disErfoskldisn @ibpvant,
syner gi st Oi enzﬁrailng_ ent” the ot her bag, contai ni ng an agrochem cal
conposi t i dAL (BuWfivad5 lg) Afitar whieh and watendti2-34g)gand eshyjeae iqlyro!
corrp{ i Sit DQO@Bngn?éfei d@dedb%hléi i xdare iw'aiéeﬂ'fakéﬁ d ltae%u(bjiﬁ%nei»xglw Ehﬁlrr?o:

enetrati agept).. . water, so r er spersi bl.e sac can
Ee f or ned%gﬂ'ffq‘pﬁl'%’é‘a"%i Eﬁ’ezt'%m’éa?wet é@ﬁﬁ&ﬁé@%&ﬁ@&ﬁ?&%&?}ﬁ% ®r
vertical Roidnandlbriggathengl) of the systemsup tbeb.66nt Jhiwmeswlktedninsybé em can be
m xed witp [ d0Ba%ned1 g§prayab| e solution or dispersion of the ionic

chemi cal . The containerisation systemis especially useful in agriculture.
The fol | owing Exanples illustrate thXAMBUGAdi on. CARBOPOL is a Trade

CARBOPOL 2984 (1.94g) was mixed with a solution of sulfosate in water
(61.4% w/w, 45.51g) after which water (12.57g) and ethylene giycol (0.35g)
were added. The mixture was shaken and left on rollers to ensure thorough

~mixing. Triethanolamine (10.01g) was added to neutralize the acid and
bring the pH of the system up to 6.71. This resulted in the CARBOPOL 2984
swelling. '
EXAMPLE 15

CARBOPOL 2984 (1.75g) was mixed with a solution of sulfosate in water
(61.4% w/w, 45.58g) after which water (12.89g) and ethylene glycol (0.35g)
were added. The mixture was shaken and left on rollers to ensure thorough
mixing. Triethanolamine (10.05g) were added to neutralize the acid and
bring the pH of the system up to 6.81. This resulted in the CARBOPOL 2984
swelling.

EXAMPLE 16

CARBOPOL 2984 (1.41g) was mixed with a solution of sulfosate in water
(61.4% w/w, 45.53g) after which water (13.12g) and ethylene glycol (0.35g)
were added. The mixture was shaken and left on rollers to ensure thorough
mixing. Triethanolamine (10.05g) was added to neutralize the acid and bring
the pH of the system up to 6.81. This resuited in the CARBOPOL 2984
swelling.



Mark of B F Goodri ch. EXAMPLE 1 A

sol ution sate in water (61.4%ww, 34.199) was added.to a 5% (wWw)
aqueous égﬁﬁ?@%%ﬁof CARBOPCL 2984 (35.04g), and water (0.83%?“@W5m%ﬂﬁylene .
gl ycol (0.35g) were then added. The m xture was then shaken and |left on
rollers to ensure thorough m xi ng. So@ um hydr oxi de (2.48g) was WO
96/ 03038 ' : PCT/ GB95/ 01605

-7- then added to neutralize thgﬁg@hgéggf bring the pH of the systemup to
6.45. This resulted in the CARBC ; swel | i ng. _ '
EXAMPLE 2 CARBOROIs @984 i(3n58g) wasl mibxeg: withhavealutiqneof 4w fwsate 3in. wdtgr was

added t g518 4% %/ 45, 556)UaPLEr WRlcHt aaro{13COMFIORME: e2RPrine 2ghyeRR)(0. SuaY Wat er
(14.89g)_.an t.hyl.ene glycol (0,36 r.e en ded., The m xture s then
shaken SHA g%q%fj‘o'ﬁFd?’%E%ée f"ﬁé. éhekﬁgﬁaﬁdﬁsﬁ@? i Fﬁﬁ.t"sﬂlfi“ﬁ?nq&?%?”@ﬁ?de
(2. 27g)mindsg: Henethadetamine (80.:05g) iwas addedato destlizé nbe tacdd Erddiringe
APLETS PR OF Gk shiteh BPRI6.08, (Tris TestTR Y ohg ChRBIR, 298 10 ) s
added t3'®11¥%-(w w) aqueous sol ution of CARBOPOL 2984 (35.00g), and wat er
(0.909) and ethylene glycol (0.35gxAMPeEel8 hen added. The m xture was then.
shaken and CARBOPOL 2984 (1.23g) was mixed with a solution of sulfosate in water
(61.4% w/w, 45.67g) after which water (13.22g) and ethylene glycol (0.36g)
were added. The mixture was shaken and left on rollers to ensure thorough
mixing. Triethanolamine (10.08g) was added to neutralize the acid and
bring the pH of the system up to 6.87. This resulted in the CARBOPOL 2984
swelling.
EXAMPLE 19
CARBOPOL 2984 (1.05g) was mixed with a solution of sulfosate in water
(61.4% w/w, 45.62g) after which water (13.43g) and ethylene glycol (0.37g)
were added. The mixture was shaken and left on rollers to ensure thorough
mixing. Triethanolamine (10.13g) was added to neutralize the acid and
bring the pH of the system up to 6.93. This resulted in the CARBOPOL 2984
swelling.
EXAMPLE 20
A solution of sulfosate in water (61.4% w/w, 40.02g) was added to a 6%
(w/w) aqueous solution of CARBOPOL 2984 (26.23g), and water (20.00g) was
then added. The mixture was then shaken and left on rollers to ensure
thorough mixing. Sodium hydroxide (2.77g) was then added to neutralize the
acid and bring the pH of the system up to 6.49. This resulted in the
CARBOPOL 2984 swelling.
EXAMPLE 21
A solution of sulfosate in water (61.4% w/w, 40.02g) was added to a 6%
(w/w) agueous solution of CARBOPOL 2984 (26.67g), and water (13.33g) was
then added. The mixture was then shaken and left on rollers to ensure
thorough mixing. Sodium hydroxide (2.99g) was then added to neutralize the
acid and bring the pH of the system up to 6.47. This resulted in the
CARBOPOL 2984 swelling. '



| eft on roll ers to ensure thorough m xi ng. Sodi um hydroxide (2.48g) was

then added @ alize the acid and bring the pH of the sysp&Efie
6.23. This resul 33 in the CARBOPOL 2984 swel i ng. H%,&lgos
EXAMPLE 4 A solution of sulfosate in water (61. 4%vv/w, 34.18g) was

added to a 5% (ww) aqueous sol ution ef1JICARBOPCL 2984 (24.50g), and water
(11. 36g) and ethylene glycol (0.35Q) vvere_then added. The m xture was then
shaken and left on rollers to ensur h m xi ng. Sodi um hydroxi de

(2.28g) was then _added to neutraljz and brlng t he pH of the
system up to 8. spdutign of sudfesate inwates @Réw 24bA74)\#85 qdded to a [

Eég\NgLF 5(w/w) aq‘he&@i lshll@ﬁoﬁfoﬁcmgmal 2984 thQ)Cgﬁg4WaWMKIBGO§Mggs Wats
added to wat er
(4.379) a %41&{ éne gr@%ﬁr?@agﬁ%@n %5gf§§ﬁpﬁgae§. 4.#1 ﬂ%’r emwas t hen
shaken anthareegh @ixing.| U hypaeaxiae tlde¥dighasniremad PURRURDRIIZR |

th h i evodium hydeaxide t(2097g) th ddelbct yaiiagithe

(2.399) wgsidt Bﬁtﬂbﬁﬂﬁ‘ihé Cpun@fﬂthé'sly%@erﬁ he & gdagndyirs ?ssmed AR e the
system up esulted 1'n the CARBOPOL 2984 swel |ing.

3
EXAMPLE GC‘ER%OEQ{- 23@115?’6]1{’89 sulfosate in water (61.4%w w, 39.81g) was
added to a 5% (ww) aqueous sol utlorﬂMCPO_ 2984 (17.51g), and water

Shaken and | koY UER, B KGProele SNactRl for A8 il i 02d) o St RO Ry "
(2.70g) wiw/w rmweawmamtooneqft EARBOPOL 2984 {33 :B4g)d andi waterhEs.p8glowas he
system uptfiegn added. THE MXLARO?Es then shaken and left on rollers to ensure
PCT/ GB95/ 01605 ] . .

thorough mixing. Sodium hydroxide (3.59g) was then added to neutralize the

acid and bring the pH of the system up to 6.86. This resulted in the

CARBOPOL 2984 swelling.

EXAMPLE 24

A solution of sulfosate in water (61.4% w/w, 250.14g) was added to a
mixture of a 4.7% (w/w) aqueous solution of CARBOPOL 2984 (33.34g) and
ethyliene glycol (1.27g). The mixture was then shaken and Teft on roliers

. to ensure thorough mixing. Sodium hydroxide (15.51g) was then added to
neutralize the acid and bring the pH of the system up to 6.28. This
resulted in the CARBOPOL 2984 swelling.

A sample of the gel formed (25g) was placed into a sachet made of
polyvinylalcohol (Chris Craft M7030) and the sachet's opening was heat
sealed. After storage at 25°C for 3 months the sachet remained supple and,
when put in contact with water, the sachet and its contents readily
dispersed.

EXAMPLE 25

A solution of sulfosate in water (61.4%, 20.02g) was added to a 6.25%
(w/w) aqueous solution of CARBOPOL 941 (15.02g) and water (5.00g). The
mixture was then shaken and 1eft on rollers to ensure thorough mixing.
Sodium hydroxide (1.68g) was then added to neutralize the acid and bring
the pH up to 6.57. This resulted in the CARBOPOL 941 swelling.

' EXAMPLE 26

A solution of sulfosate in water (61.4%, 20.06g) was added to a 6.22%
(w/w) aqueous solution of CARBOPOL 910 (15.02g) and water (5.14g). The
mixture was then shaken and left on rollers to ensure thorough mixing.



-8- 6 52 This resulted in the CARBOPOL 2984 swel |ling.
(% A solution of sulfosate in water (61. 4@6m/m/ 39. 818 ,
added to 08%’30(%\,/\,\/) aqueous sol ution of CARBOPOL 2984 (20PGHGBIS 5vvater :
(9.93g) and ethylene glycol (0.35g) were then added. The m xture was then
shaken and left on rollers to ensurLea borough m xing. Sodi um hydroxi de
(2.80g) was then added to neutralize the acid and bring the pH of the

EaweL ESBEiR mstige, 30 Rbs en Ahebd g BRRE as ik a0} Ean i) v

added t thea pHon wp 6. 44qudbis resulded oin the CARMBDUSM%HEMH& 34g), and water

(6.95g) and et hyl ene egcoI (0. 35@&wq?§?zhen added. The m xture was then
shaken and lLeft, on ro to ensur.e u i.um hydr.oxi de
(2.88g) wasPtiMdHEIAMgE 5&'5) 9sate 19 vate g’éggﬁga@b‘?ﬁsng ‘ijeﬁ'et?)ﬁygfwf‘he
SEgl(,SA}vl%an (wYw) caduedids sohitsion asfuCARBOPOIN 2084 (U209 CGind2edkkrs (4. Dﬁg‘)g Sghe)

0 was
added Em&tugg/ w(1 3 t\%@h%ﬂaﬂ@n %Bgo f? &9?8}%&%&%&&%@}‘%% agd wat er
(4. ogg)S%amémdymde &}&dl wa® thew)added got mntrwacédthem@drra @rmg/vas t hen

shaken giedphajpt t&1.72! | ¢hfs F@scﬂ'ﬂ&d’ﬁ% éﬁptmwpommmgweﬁpﬁgum hydr oxi de
(2.819) vvas then added to neutrali e acid and bring the pH of the

systemup to 6.38. This resulted RBOPOL 2984 swel i ng.
EXAMPLE 10 A solutionodfusudfosate dul dateat (61 4% W32 S50g) Glas4adddetd\to 396 185) was

(1 +0g) fuli) “Lupdhs ene"’d’ﬁ‘*ﬁ & f@ﬂ@%ﬂt) 2084 OP0EY S iter G008 T
shaken Bi¥gure was then s aken and Teft on rollers to ensure thorough mixing.
Sodium hydroxide (3.01g) was then added to neutralize the acid and bring
the pH up to 6.57. This resulted in the CARBOPOL 2984 swelling.
EXAMPLE 29

A solution of sulfosate in water (61.4%, 45.55g) was added to a 6.17%
(w/w) aqueous solution of CARBOPOL 2984 (30.00g) and water (4.50g). The
mixture was then shaken and left on rollers to ensure thorough mixing.
Sodium hydroxide (3.16g) was then added to neutralize the acid and bring
the pH up to 6.51. This resulted in the CARBOPOL 2984 swelling.

A solution of sulfosate in water (61.4%, 40.09g) was added to a 5.99%
(w/w) aqueous solution of CARBOPOL 2984 (30.00g) and water (10.00g). The
mixture was then shaken and left on rollers to ensure thorough mixing.
Sodium bicarbonate (6.45g) was then added to neutralize the acid and bring
the pH up to 6.66. This resulted in the CARBOPOL 2984 swelling.

EXAMPLE 3]

A solution of sulfosate in water (61.4%, 39.99g) was added to a 6.18%
{w/w) aqueous solution of CARBOPOL 2984 (30.00g) and water (10.02g). The
mixture was then shaken and left on rollers to ensure thorough mixing.
Sodium carbonate (4.80g) was then added to neutralize the acid and bring
the pH up to 6.59. This resulted in the CARBOPOL 2984 swelling.

EXAMPLE 32

A solution of sulfosate in water (61.4%, 40.00g) was added to a 6.15%
(w/w) agueous solution of CARBOPOL 5984 (30.00g) and water (10.50g). The
mixture was then shaken and left on rollers to ensure thorough mixing.



left on rollers to ensure thorough mxing. Sodi um hydroxide (2.85g) was
then added o 9gpsdssal i ze the acid and brinng the pH of the SY SpEGEbs/61805
6.36. This resulted in the CARBOPOL 2984 swel | ing.

EXAMPLE 11 A solution of sulfosate in water (61.4% w w, 39.81g) was
added to a 5% (w w) aqueous sol ution of 1Z&8ARBOPOL 2984 (24.63g), and water
(5.82g) and et hylene glycol (0.35g) were then added. The m xture was then

shaken angod fift hmomé stow i3S thieh amdowmemmnge thedacid addbeinigde

b Wt an e e

96/ 03038 PCT/ GB95/ 01605
- 9- A solutj on of sul osate in atE?O% 50.00 wQsSéHdHB'ﬁ%naQ§ 19%
sulfosate i n wat er 4% 73 ) _was_ad % W eous
sol ution /‘@A 533851 Qf %ggOPO %IT%P%} (%i 6ﬂgb)“"’ n¢? (tt?f gﬁ Zﬂé gl ycol

(0.35g9) WFhe ntzheureaddsactheﬁr Rhakenx and defbont AeT1eph aiocensund therbughnmixingers to

et al i 2 0P g e, (Egh et EHsR afee fo eeatide WhE st hting
resul ted ithe tnﬂeumﬁ]?@ Fhds reseltednin the CARBOPOL ETD 2050 swelling.
EXAMPLE 13 CARBOPOL 2984 (2. 1ZQZMHE&LEEX9d with a solution of

sul fosate in wate
A solut1on of glyphosate isopropylammonium in water (61.5%, 20.21g)

was added to a (w/w) aqueous solution of 6.17% CARBOPOL 2984 (15.00g) and
water (5.01g). The mixture was then shaken and left on rollers to ensure
thorough mixing. Sodium hydroxide (2.86g) was then added to neutralize the
acid and bring the pH up to 6.49. This resulted in the CARBOPOL 2984
swelling. :

EXAMPLE 35 :

A solution of diquat dibromide in water (26.3% w/v, 32.50g) was added
to a 6.09% (w/w) aqueous solution of CARBOPOL 2984 (11.67g) and water
(8.35g). The mixture was then shaken and left on rollers to ensure’
thorough mixing. Sodium hydroxide (0.30g) and a 40% aqueous solution of
sodium hydroxide in water (0.14g) were then added to neutralize the acid
and bring the pH up to 6.42. This resulted in the CARBOPOL 2984 swelling.

EXAMPLE 36

A solution of paraquat dichloride in water (32.3% w/w, 20.01g) was
added to a 6.10% (w/w) aqueous solution of CARBOPOL 2984 (11.68g) and water
(8.45g). The mixture was then shaken and left on rollers to ensure
thorough mixing. Sodium hydroxide (0.24g) and a 40% aqueous solution of
sodium hydroxide (0.16g) were then added to neutralize the acid and bring
the pH up to 6.57. This resulted in the CARBOPOL 2984 swelling.

' EXAMPLE 37

A solution of paraquat dichloride in water (32.3% w/w, 25.01g) was
added to a 6.10% (w/w) aqueous solution of CARBOPOL 2984 (15.00g). The
mixture was then shaken and left on rollers to ensure thorough mixing.
Sodium hydroxide (0.37g) and a 40% aqueous solution of sodium hydroxide
(0.10g) were then added to neutralize the acid. This resulted in the
CARBOPOL 2984 swelling.



(61.4% w w, 45.50g) after which and water (12.34g) and et hyl ene gl ycol

(0. 349) WeH%. gd. The m xture was shaken and left on rollers to ensure ,
t hor ough m xi'ng.. Tri et hanol ani ne (10.01g) was then added t SCTSRPANP5e the -
acid and bring the pH of the systemup to 6.66. This resulted in the
CARBOPCL 2984 swel | i ng. - 14 - EXAMPLE 14

CARBOPOL 2984 (1.94g) was mxed with a solution of sulfosate in water

(61.4% w w, 45.51g) after which Mﬂagﬂg&$é¥57g) and et hyl ene glycol (0.35Q)
wer e added. The m xture was shake t on rollers to ensure thorough

m xi ng. Tri & eldiehioficparaguad dichlasidedin water {32+3%an(w:e2@08ghovad and bri ng
the pH alidéd€o Sy 6t 3% (W/w)Oaduedds sbMitsioh st CAREDPOD Zobs (%Eﬁ@qssﬁ?ﬁﬁl

|1 : LEXAVPLE 15 . RB 2984
(1. 75¢) Shleride (1,008), and, watsr, (7380 The mISEO pes ﬁfwhe'@ﬂ iﬂﬁ%?, 45. 58()
af t er wan gtellense to (ensudd ghorough atikjngsneSafiym diydeaxidBgl0.MBg)e wasicthdn The
M Xt ur e y@s o HeBEra78e 1tRE tactl. rghwrrisﬁﬂeﬂngfﬁ:ﬁe tdpﬁﬁ@dﬂ%g@gﬁj&g”nﬁg the pH

Tri et hanol am ne (10.05g) were added to neutralize e aci
of the systemup to 6.81. This redAMRI&E 39 the CARBOPOL 2984 swel | ing.

EﬁlA:ch;E 16 ﬁ soluERIRBEPQu1 side (ih dgr mwén mdti)c')t ha?gaaémgb?gsoio:nd
et hyl engﬁ/gv{)y%%?ruﬁ{).Séggi%ﬁ%wﬁ@@eghgaﬁ#xéma ya ai’e@&hu ?%ﬂt on
rol | er smixtuees@sethenoshakem andxiefy. offrotlerantd ansure {licPoadiymixing. added to
oo g 1P e KR Do ot s
.29. . g.
EXAMPLE 40 '
A solution of sulfosate in water (57.6% w/w, 30.41g) was added to a
6.55% (w/w) aqueous solution of CARBOPOL 2984 (22.03g), and water (6.57g)
and ethylenediaminetetraacetic acid (1.51g) were then added. The mixture
was then shaken and left on rollers to ensure thorough mixing. Sodium
hydroxide (2.29g) was then added to bring the pH of the system up to 6.16.
This resulted in the CARBOPOL 2984 swelling.
EXAMPLE 41
A solution of sulfosate in water (57.6% w/w, 30.35g) was added to a
6.55% (w/w) aqueous solution of CARBOPOL 2984 (21.97g), and water (5.03g)
and ethylenediaminetetraacetic acid (3.05g) were then added. The mixture
was then shaken and left on rollers to ensure thorough mixing. Sodium
hydroxide (3.05g) was then added to bring the pH of the system up to 6.29.
This resulted in the CARBOPOL 2984 swelling.
EXAMPLE 42
The rheological properties of the products of the foregoing Examples
were measured on a Bohlin rheometer using a cup and bob or cone and plate
geometry. The measurements were primarily carried out at a temperature of
25°C. Oscillation measurements were carried out within the linear
viscoelastic region as determined by strain sweep measurements made at a
frequency of 1Hz (6.28 rad/s).
The values for the moduli at 1 Hz are presented in TABLE I, where G*
is the complex modulus; G' the storage modulus; G" the loss modulus; & the
phase angle between the loss and storage moduli; and tan & is G"/G'.
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- 10 - WO 96/03038 _ EXAMPLE 17 CARBSTfdB93/8Fsds
(1.58g) was m xed with a solution of sulfosate in water (61.4% w w,

45.55g) after which water (13.07g) and ethylene glycol (0.34g) were added.
The mi xture was shaken and left on rolidbs-to ensure thorough nixing.

Tri et hanol am ne (10.05g) was added to neutralize the acid and bring the pH
of the systemup to 6.78. This resulteggglignithe CARBOPOL 2984 swelling.
EXAMPLE 18 CARBOPCL 2984 (1.23g) was mixed with a sol-ution of

sul fosate in water (61.4%w w, 45.67g) after which water (13.22g) and

et hyl ene gl ycEXAMPLE 860)G WiPa) Gtid®d) TRE (PaXt urtenvias shaken and left on
rollers to ensure thorough m xing. Triethanol am ne (10.08g) was added to
neutralize the agid anggbringzghe pH ¢@f.4 he syspsgn up to 6.87. This

resulted in the RBOP 984 11 ng.
EXAMPLE 19 &%@82'59843%\%?059) D98 i x8d%%8 th a sol ution of
sul fosate in wat®r (61.3900 W W38H5. 6292046 ter Oh0Eh water (13.43g) and

et hyl ene gl ycol f0.37g re ed. T I Xt ume s shaken and |l eft on
rollers to ensur‘e thor)g&' mZ?'?\‘g. Tr?g?[\nanol gr’r?dn?; (10. 13g) was added to
neutralize the a%id an@lbring2thhe pH &1.% he sPs@m up to 6.93. This

resulted in the £ARBOP@g, @98428\uel | i ng, 47 0.088
EXAMPLE 20

7 60.9 60.8 4.44  0.073
8 112 112 5.90 0.053
9 167 167 8.34 0.050
10 255 254 13.2 0.052
11 424 423 28.1 0.066
12 343 343 19.2 0.056
13 407 404 43.5 0.107
14 458 452 74.8 0.165
15 378 373 62.2 0.167
16 125 123 21.9 0.178
17 . 199 196 35.2 0.179

18 63.0 60.9 16.1 0.264
19 23.3 21.9 8.12 0.37

20 35.8 35.6 3.58 0.10

21 130 130 8.07 0.062
22 154 154 10.0 0.065
23 241 240 - 15.4 0.061
24 189 188 11.0 0.058

25 88.8  86.7 19.4 0.224
26 53.8 50.0 19.8 0.400

27 359 359 16.5 0.046
28 212 212 9.69 0.046
29 172 172 8.58 0.050
30 204 204 9.38 0.046
31 216 215 10.8 0.050

32 - 205 205 13.8 0.067



A solution of sulfosate in water (61.4%ww, 40.02g) was added to a 6%
(ww) aq ogdysuti on of CARBOPCL 2984 (26.23g), and water_(20.00g) was

t hen added. e mxture was then shaken and left on rol | er PGHCBIIFS

t hor ough m xi ng. Sodi um hydroxide (2.77g) was then added to neutralize the
acid and bring the pH of the systemupgto 6.49. This resulted in the

CARBOPOL 2984 swel |ing. j EXAMPLE 21 A
solution of sulfosate in water % W, 40.02g) was added to a 6% (w w)
aqueous sol ution of CARBOPOL 2 . , d water (13.33g) was then

added. The m xture was then shaken and left on rollers to ensure thorough

m Xi ng. Sodtxmptwmbom*d@pgﬂge@@h) wagnt(pqz aqgpds to neutralize the acid and
bring the pH o83the ppetemprpto 6. 43,5 Thisg.gpul ted in the CARBOPOL 2984

swel |'ing. WO 0303

EXAMPLE 22 35A sol242i on 242 sul fodBiZ in G0 (61.4% w w, 40.07g) was

added to a 6% §gv w) eousqEpl uti o CAR 2984 (30.00g), and water
(10. 00g) was t%fn ad eg. Thze(fdr:i xturgo'(v?/as th?ﬁ%aken and left on rollers to

ensure thoroug¥ mi xi #d2 Sod#tim hydr &iZ&le (20986f) was then added to
neutralize the3gcid 488 briig8 the pglgy thegspsgtemup to 6.40. This

resulted in th§\9 CARB%?. 29% swel | w% 0.082
40 - 129 9.55 0.074 -
41 - 117 9.97 0.085



EXAMPLE 23 A solution of sulfosate in water (61.4% w w, 40.02g9) was

added to a @io 6s3vks aqueous sol ution of CARBOPOL 2984 (33. 349»0@5)0%0@
(6: 68g) was t hen added. The m xture was then shaken and | eft on rollers to

ensure thorough m xing. Sodi um hydr oxi de 3.59g). was then a —to

neutralize the pH of the systemup to 6. 86THENSHEET HAS GEEN
resulted in the Eﬂmu I 1ing. _ _
EXAMPLE 24 sel uti om fosat gLAIMSwWat er (61. 4% w w,

REPLACED

—1A4g) wWas
added to a m xture of a 4.7% (w w) aqueous soI ution of CARBOPOL 2984
(33.34g) and ethylene glycol (1.27g). The m xture was then shaken and | eft
on rollerslto 8rwatee dispersibhe gekicapprizddgum hydr oxi de (15.51g) was then

dded t t da 6. 28.
This reiu{‘fﬁdﬁ; o TR Rs Aty B B8 o PSater SHRAIU AL

formed (259) gnffdgct iyeoampuah gfed ‘Fﬁi’éegUF‘ %IW@YW&' 1"06?1'(51- (Chris Craft
M7030) and t he(spoatér;samheni ng was heat sealed. After storage at 25C for 3

achot and i s (DbANHEME 1o HSE, AREIIHE to”bhuse"a SRLE! of' (o), ") %dna ' "€

EXAMPLE 25 A(sbitot gelh of sulfosate in water (61.4% 20.02g) was added
to a 6.25% (wW w) aqueous sol utlon of CARBOPCL 941 (15.02g) and water

-(5.009). The mjxture was the ken nd | eft rollers to ensure thorough
i xi ng. Soth m\ Fbﬂtaeeretb& \BfsC ﬂ@ﬂ a‘(!dﬁﬁa‘f“olnééﬂéﬂ ZO"PREsi88i d and

bring the pH ufa)t antefFéctilbi anotmﬁtdft &l iofid,heateiRBe bl e Sgrochsmitd1ng.

EXAMPLE 26 f t )6g) was added
to a 6.22% ( S&}ﬁgﬁaée‘ﬁ%ﬁg% OIE#I ogfssléiﬂggﬂﬁggfeﬁ?&}g?ﬁfg%& d water
(5.149). The n{ Uﬂtem/a@tt.hen shaken and left on rollers to ensure thorough
m X1 ng. (d) an amount of a base sufficient to cause the pH of the resulting

gel to lie in the range 6 to 10.

3. A water dispersible gel as claimed in claim 1 or 2, said gel
comprising:
(a) 1-60% by weight of an ionic, water soluble agrochemical;
(b) 1-4% by weight of a crosslinked polyacrylic acid;
(c) 30-80% by weight of water; and,
(d) 2-20% by weight of a base.

4. A water dispersible gel as claimed in claim 1, 2 or 3 wherein the
crosslinked polyacrylic acid has a molecular weight in the range 5x105
to 5x106.

5. A water dispersible gel as claimed in claim 1, 2, 3 or 4 wherein the
base is an ammonium or alkali metal hydroxide, carbonate or
bicarbonate; or an amine of formula R1R2R3N wherein Rl. R2 and R3 are,
independently, hydrogen or cl-G alkyl [optionally substituted by 61_6
alkoxy, hydroxy, halogen, c1-6 haloalkoxy, c1-6 hydroxyalkoxy or c1_4
a]koxy(cl_ﬁ)alkoxy].

6. A water dispersible gel as claimed in claim 1, 2, 3, 4 or 5 wherein

the ionic, water soluble agrochemical is a paraquat salt, a diquat

—

heet Has Been Replaced -
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- 12 - droxi de (1.53 lll mluﬂ ulmm to neutralize the acid and
bring the pléfdup&?o 6.44. Thi sH* m IL . CARBOPOL 91 P<HEBTY416pS
EXAMPLE 27 A solution of sulfosate in water (61.4% 26.04g) was added
to a 6.18% (w w) aqueous solution of IBARBOPOL 2984 (30.02g) and water
(24.06g). The m xture was then shaken and left on rollers to ensure

t hor ough m was t hen added to neutralize the
acid and br?hgﬂt ﬂ‘gq’dwm Bycgg%lkq# éfﬁylpg&faetgul ted in the CARBOPOL 2984

swel |'i ng. EXAMPLE 28 A sol ution of
sul fosare i A witeerdispdrsibie 381 Hdgr1avmed aimdetaimol o 20. 3,7 % ¢mSnihergieous

sol Uti on o AREERCL 98 i 8o 5 poloifohicalhgHl Xl ves then

shaken and et on'r 8 ure orou roxi de
(3.019) wasdtM@m@mdwmgsatsunmrméamwmQr aluphpsmgtm@swm up to -6.57.
Thi s resul ted in the CARBCPO_ 2984 swel | i ng.

EXAMPL ti,on of sulfosate in 61. 49 55 ) was added
Co a6 8706 0GR AUBTLARIOR SYSHAb RO 1300 ANt B AHIPEETOIGF okt v or
(4.50g). Thelaimed vincamyasne lodfntheh preneeding cédimsoncandbimedsit @ ensur e t hor ough

m Xi ng. SOdi[PH:E D “iﬁ]e added to neutralize the acid and
bring the pH up %l&ll Eﬁscl&? %Gdr%)es %\fst?g?jgl n the CARBOPCL 2984 swel |ing.
9. A process forpreparing a water dispersible- gel as claimed in claim 1,
the process comprising mixing components (a), (b) and (c) and then
adding component (d) until the pH of the mixture is in the range 6-10.

.

THIS SHEET HAS ©EE] !
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' _ PATENT COOPERATION TREAT 2
EXAMPLE 30 A solution of sulfosate in water (61.4% 40.09g) was added ‘

to a 5.99% (ww) aqueous sol ution of CAl 984 ( 30. oo@Ug e
(10.00g). The mixture was then shaken a ft on rollers re)ﬂguv\ﬁso C’) M.
t hor ough m xi ng. Sodi um bi carbonate (6.45g) was then added't o .neutral i ze, ‘

the acid and bring the pHNIERNATOSAL FRESIMIDNARY EXAMINATROKARROIGE 2984° P
swel | i ng. : : EXAMPLE 31 A sol ution of

sul fosate in water (61.4% 39.99g) was‘F&ddelde s R4 @89% (W w) aqueous
sol ution of CARBOPOL 2984 (30.00g) and water (10.02g). The mixture was then
pplicant's o

shaken a o ST ey .
. : e vabiod 1
Thi s resul tSP@FD -{?Qﬂ&%gfggg%}?gc}ggft ;ngi?vﬂplﬁ? ﬁg‘-.lgNan%zmﬁ%m%ﬂgﬁgﬁ(Ft;gim%ﬁgm/m)

EXAI\/PIéEli O/ternationa.l Appi@ioalNe.ON OF sutﬁeﬂmﬁmh%%oggb?égv 3) Pﬂb;iquaym/ﬁﬂﬂecr
to a 6.1% sgfutifo : ter '
(10.-509) | / 8 then q&gzéﬁﬁ leff on roll pr%%(%?/éﬁggfe

t hor ough W@d Patent Classificali (BK) 95 agsiomal classification and IPC

PCT/ GB954 01605 ADIN25/04 -

(3.030) frerthen—sdtded—to—nettratze—the—s '

This resplted in the CARBOD}}(5984 swel |'i ng.

EXAMPLE B3ZENECA ATBodtuilon”of sul fosate in water (61. 4%

to a 6.13%

1. This international preliminary examination report has been prepared by this International Preliminary Examining
Authority and is transmitted to the applicant according to Article 36.

2. This REPORT consists of a total of t: sheets, including this mf@

@ This report is also a.ecomi:mi:d by ANNEXES, i.e., sheets of the description, claims and/or drawings which have
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

These annexes consists of a total of 4! sheets. /

d
3.  This report contains indications and corresponding pages relating to the foliowing items:

I lz] Basis of the report
1 [] Priority ,
IR D Non-establishment of opinion with regard to noveity, inventive step and industrial applicability
v [] Lack of unity of invention
v m Reasoned statement under Article 35(2) with regard to noveity, inventive step or industrial applicability;
citations and explanations supporting such statement
Vi L Certain documents cited
vil g Certain defects in the international application
viu D Certain cbservations on the international application

_ Fl-)ate of submission of the demand . Date of completion of this report
~ 0870171996 .u I!. "' 98
Name and mailing address of the IPEA : Authorized officer
European Patent Office, P.B. 5818 Patentiaan 2 Q2 ar~
30}) NL-2280 HY Pjswii- Nemwriands L) - .

Tel. (+31-70) 340-2040, eponl, -

Fax:( (+31-70) 340-3018 ) )7 9 Moliners W.

Telephone No. 3

Form PCT/IPEA/409 (cover sheet) (January 1994) (01/02/1996)



(vv/w) aqueous sol ution of CARBOPCL ETD 2050 (16.689) and WaGhaibm: HdGaion Na1€
mxture was then shaken and left on rollers to ensure [ horough m X ng.
Sodi um hydr GNTEBNATONAY PREABAINABN EXAUUNATION REBORT! | ze | he aciRCTAABOINI60S)

the pHup To 6. 71, Thrs tesulted rn the CARBOPOL ETD 2050 sweTTTng.

EXAMPLE 34 A sol ution of glyphosate isopropylammoni umin water (61 5%
20.21g) was added to a (ww aqueous solution of 6.17% CARBOPOL 2984 :
(15. 00g)* arﬁfsﬁléf@F’eES"Olg) The mi xture was then shaken and left on rollers
to ensure thorough m xi ng. Sodi um hydroxi de (2.86g) was then added to

neut r al i1Z eislrdp&it radash dd300kp BY thd basislolNBepRbdmbHPs b whicthSve bebhiuBisHo®s b hRfing dficd uhrgsponsa toan
CARBOPOL  29%8n svdehrcle Aare referred to in thus recort as “orginally filed” and are not annexed to EebdyiPdidee 12D do not contalf
sol uti on afendliegepat di brom de in water (26.3% w v, 32.50g) was added to a

6. 09% (W w) aqueous solution of CARBOPOL 2984 (11.67g) and water (8.35Q).
The m xture ha oh rollers to ensure thorough m Xing.
Sodi um hydr oxide m?g’%f?% a}ggouﬁ%"aséffw 58?feous sol ution of sodi um hydroxide in-
wat er (0.14g) were then added to neutralize the acid and bring the pHup to
6.42. This regyl tiRdestripioh RgeECARBOPQL 52984 swel | i ng. | as originally fied

EXAMPLE 36 A sol ution of paraquat dichloride in water (32.3% w w,
20.01g) was added to a 6,989 (W w) aqueous sol ution ofed@nmBaP@d 2984
(11.68g) and water (8.45 The m xture was then shak 3 %rﬂ]d ft on rollers
to ensure thorough m xi ng *Sodi um hydr oxi de (0. 24Q) and"a "4 oaqueous

sol ution of sodi um hydroxide (0.16g) were then added to neutral ize the acid
and bring thepHp.hOng: 57- This resul ted in-the CARBGR iy #g84 swel i ng.
EXAMPLE 37 A sol ution of paraquat dichloride in water (32. 3% W w,
25.01g) was added to and. 10% (W w) aqueous sol ution of 2ARBEROLEI84
(15.00g). The m xture was then shaken and left on rollers to ensure

t hor ough m Xi ng. Nos.  fited with the demand

Nos. 1-6 , filed with the letter of 10.09)6’
[0 thedrawings, sheets /fig. ’ . as originally fitad
sheels / fig. . filed with the demand
sheets / ﬂg_ . , filed with the letter of

2. The amendments have resulted in the canceliation of:

[0 the description, pages:
O theclaims. Nos.

3 the drawings, sheets / fig.

3. [} This opinion has besn sstablished as if (some of) the amendments had not been made, sinca they have been considered to go
beyond the disciosure as filed (Rule 70.2 (c)).

4. Additional observations, it necessary:

form PCTAPEA/4OSWP (Box I) (January 1994) sheet 1



Sodi um hydr oxi de (0.37g) and a 40% aqueous sol ution ofsodi um qi)(%[aﬁé;'eaﬁ[.oenmo l
n € ' ;

(0;.10g) were then added to neutralize the acid. This rgesul e

CARBOPCOL 298ATER®ATIONEL PRELIMINARDERAMINNOGON REPORT PCT/GB95/01605
PCT/ GB951 01605 Iz

EXAMPLE 38 A sol ution of paraquat dichloride in water (32.3% w w,

20.02g) was added to a 6.13% (W w) aqueous sol ution of CARBOPOL 2984

(17.500N, IREidaba ahieMén: dRder ArtdR33(2)0W I ridfakdab nbvRingd §Fpntivd Rep 6f ivdustrial Appiabift@ titations

shaken and zhebipifmaidne kligpofing SudiitlnRat hor ough m xi ng. Sodi um hydr oxi de

(0.45g) was then added to neutralize the acid. This resulted in the _
CARBOPCOL 2984 swel | i ng. ' EXAMPLE 39 A

sol uti ort B8l fosate in water (61.4% 20.05g) was added to a 6.10% (w w) :
agueous sol ukbvap of CARBOPCL 2984 (thm93g) gl water (1.029). The m Xtureves

was then shaken and left on rollers to ensure thorough m xing. /
Triethyl amine (4.04g) was then adde&4m® neutralize the acid and raise theNo:

pH up to 7. Z%VQHThgs resulted in the CARBOP 984 swel |ing. YES/

tiv S

EXAMPLE 40 ol ution of sulfosare in Wller (57.6% ww, 30.41g) was

added to a 6.55% (w w) aqueous sol utisg of CARBOPOL 2984 (22.03g), and no

wat er (6.57g) and et hyl enedi am netetraacetic acid (1.51g) were then added. /
The m xt ure st fpeligebiiiaken and | ef €@k rol1&@ s to ensure thorough m xi-ngYes

Sodi um Claims NO

2. Citationé and Explanations .
The following documents (D1 and D2} have been considered for the purposes of this report:

D1  EP,A518689
D2 WO,A9201377

Novelty

The cited prior art does not disclose (see below) containerisation systems according to the
~ claims of the present application. -

Therefore the application satisfies the criterion set forth in Article 33(2) PCT because the
‘subject-matter of the claims, insofar they are clear (see below under point Vi), is new in

respect of prior art as defined in the regulations (Rule 64(1)-(3) PCT).

Inventive Step

The problem underlying the invention can be seen in the provision of a containerisation system
comprising a water dispersible aqueous gel' comprising a ionic, water-soluble agrochemical
(see page 1, lines 5-14 and page 5, paragraph 3).

The proposed solution according to independent claim 1 is characterised by the use of a gel
comprising as the essential features certain amounts of the ionic water-soluble agrochemical,
a cross-linked polyacrylic acid, water and a base causing gelation.

Document D1, which is considered to be the closest prior art, provides solutions to the same

problem for hazardous agrochemicals in general (see D1, column 3, lines 37-42; claims 1 and
28). This solution is characterised by the addition of an electrolyte to an aqueous formulation

which is preferably in gel form (see column 5, lines 8-13 ; claim15 and column 4, line 44-

Form PCTAPEA/409 (Box V) (January 1994) sheet 1



hyaroxi de (2.299) was then added to bring the pH of the sysl&muiig b0 .
Thi.s resulted in the CARBOPOL 2984 swel |l ing. AR abflaflon
EXAMPLE 41 INTERMMEOMNAL PRELIMINARY EXSRUNATION REPORT (57. §% W w, PRI/GHERFJ016RE
added t0 & ©.55% (W W) aqueous solution o CARBOPOL 2984 (Z21.97g), and

wat er (cHaf)s, 4R thu%@?&@ ;ﬁew@rgt;smbw%@éwé tﬁé”’a@ﬁﬂﬁhe‘fﬁ&él élB@BnéQﬁQ\%

The m xture was t aken and_l e on ro ensur e
Sodi umtwy[a%&rﬁdéa@ DI St herEomect 102 ARd CRIMEIH and 1a) <k Bsaghamical
EXiSI\?/PLEha bé&émbtae\dj WEtdrlyblmlﬁémolaﬂﬁMsMAﬁé i38943); the pH is preferabi; between 6
I, )
Ecanpl 5t (ees,Rall e he Thedng B RREHER e bl Yo HauliBey P&%ﬁié's%f
and pl dhe pgmamtapphcm neaguramént .5vierequireédnisdd glatat8).ed out at a
tenper gijdr %égént 9%3 bd &h 'lﬁHJg?ﬁl%deaq{'@ :d"ﬁﬁ&e‘%@r rhké‘é n@%&nﬁ‘f‘ab&
| i near V|soe stic re er :
at a fexgmmie¢ ad quxsaezshq aeifddy also menﬂrﬂ@e%ﬁ@egwm thHekensd (spe 59!111“@428
arg P”ﬁﬁé@@ﬂd??)nll\'@%oﬁd' thldNeﬁéﬁwﬁ:thmE?%gaﬁWbéQé Fsb%bbwnc 4eid (éh% S6I0MA0®1, lines
gf OlrJ a;é%&;ﬁpg bg?ﬂsélsgﬂtd féoug"h t}eeg drguse ppq@cgga@gﬁséggce an agroc?nemlcal &:o?umn 8,
PCT/ GCB3ha BB6@blumn 9, line 12 and claims 2 and 3), specified afihi.a. diquat, paraquat and
TABLE Iglyphosate and salts thereof (see column 10, lines 20, 29, 23 and 35-54). Polyvinyl alcohol is
the preferred polymeric material for the bags (see column 12, lines 3-6, 24-25 and 36-41 and
claim 24).
The proposed thickening agents seem to form gels by a process of solvation which is
influenced by the presence of electrolytes. There is no incentive for the skilled person to

investigate gelation using a neutralised form of a crosslinked polyacrylic acid.

Document D2 provides another solution to the problem of providing containerisation systems by
disclosing dispersibie formulations suitable to be packaged into water-soluble bags. The
formulations comprise a hazardous chemical, a surfactant, an acrylic acid polymer or
copolymer or its salt and 0.05-5% of water (see D2, page1- page 4, line9). The acrylic acid
polymer or copolymer has a molecular weight of 5000-5,000,000 and may be cross-linked (see
page 4, line 26 - page 5, paragraph1). It is present in an amount of preferably 0.5-5% while the
active agent is present at preferably 10-90% (see page 6, paragraph 2). Tan d should be < 1.5

- (see page 6, penultimate paragraph). Herbicides are among the hazardous material specified
among these glyphosate and paraquat are mentioned. The film forming material constituting
the bags is preferably polyvinyl alcohol (see page 10, paragraph 2).
The skilled person when trying to solve the above mentioned problem would probably not
consider this teaching, because it relates to substantially non-aqueous gels.

There is nothing in the teaching of either document nor in their combined teaching that would
have suggested to the skilled person o solve the problem defined above by modifying the gels
disclosed in these two documents in such a way that he would arrive at the solution proposed in
the present application; i.e. by choosing polyacrylic acid as the thickener in a gel according to
document D1 and neutralise it or by adding more water to the gel according to document D2
and at the same time omitting the surfactant, which is an essential feature of formulations '

according to D2. .

Form PCTAPEA’409 (Box V) (January 1994) sheet 2



EX:A\NPLE No G (Pa) G (Pa) G' (Pa) tan 8 1 quﬁlguongé&phcagonNo

16.-4 0. 058 2 37.3 37.2 2.95

390 389 INTERNATAONAL PRELIMINARY EXAMINATION REPORT2. 6 72.4 PCT/GBgsmeos

0. 065 5 Z15 215 TT. 9 TU. U55 28. 0
&237' 9 Theﬁﬁ)ré?lﬁ Eres&t%%gcgtbon sgtlsﬂgs the @Btetion @éi t8rth in Arﬁclé‘éﬁ%) PETOR
8. 34 subjeqgi-maiter of claims)1 to 6 inygjves aggqvennve steg{gRgle 65 1)6.> 11
424 423 28.1 0. 066 12 343 343 19. 2

0. 056 1 407, .. 404 43.5 0. 107 14 458

452 '"d"?!f.'% Applicgbiigy 15 378 373 62. 2 0. 167
16 THbelaimed Iri&ntion is 2ansidered tolbd irRlustrially applicablel &t claims liegefore satisfy the
35.2 : 60. 9 16.1 0. 264 19
23. 3 Cﬁ'i‘?@o”lzgt forth | fgrﬁc'e S%Qg?eﬂ 35.8 35.6 3.58

0.10 21 130 .° 130 8.07 0. 062 22 154

154 10.0 0. 065 23 241 240 15. 4 0. 061
24 189 188 11.0 0. 058 25 88.8 86. 7

19.4 0.224 26 53.8 50.0 '19. 8 0. 400

Form PCT/IPEA/409 (Box V) {(January 1994) sheet 3



27 359 359 16.5 0. 046 28 ”—leﬂ 217
9.-69 0. 046 29 172 172 8. 58 e tipnal applicatiog fo-
204 204 INTERNATIONAL PRELIMINARNCEXAMINATRIN REPORR 16 215 pcT/GB95/d16b5
0.050 ——S82—205—205 138 —0-067 Wo—967103038
PCT/ GB95/ 01605 - 16 -

TABLE | (Conti nued) EXAMPLE No G (Pa) G (Pa) G (Pa) tan 8

33 ViR 79 2 €2rtain defectsa¥ the internationd] ap"p’l-igatbn 34 132 130

18. 3 0. 141 35 242 242 10.7 0. 044 36
201 200 0.051 212 211 14. 2

0. 067 The followvggietecls in thelcgrgor contenlicgge international gmlggmn have beeon%7 39 2273

222  The descpiption shoulgigrave been hoought into conformify>with the amergied claims Toe4
41 requirements’of Rule 5.1 (BB (iii) PCT ar; B, not fulfilled.

Form PCTAPEA/409 (Box Vil) (January 1994) sheet 1



WO 96/ 17

ﬁg?g?wyggmﬂmﬂ““‘ﬁ “l“\“\ (a) an effective am-)l%t ) of anli oni ﬁ\ Wavv;?rer

sol ubl e agrocherti cél ; by an effectShdMSount of a cross-Iinked
pol yacrylic acid; (c) water; and, (d) an anmount of a base

sufficient to caus m xt.ur e , (k). and » .,(C), to gel. 2. A
wat er di sper sibl e éépn%eepaéqonéastém)cepépﬁpgﬁVg%?rodlysrsﬂz!éﬁ%mogfaﬂw Ina (g
an ef f ecti ve anpunwatef-selable on mtendupem%mlbagbﬂm wgtep dispersible gel comprigiid: an

ef fective anount b wat er; and,
(d) an anmount of a(fak)gség/gﬁiw Qﬁ?gﬁﬁ\ el‘?%lgﬁlsggrqch?rﬁxg Zasultl ng

gel toliein the thhg’é’obytwmgtmofasrosslmkedvaolaracruhcsmd sible gel as clained

inclaiml or 2, ) §0-86%4 (a) 1-60% by weight of an
lonic, water sol ub e aqr.ocHe we1 métér' Q%) 1- 4% by wei ght of a crosslinked

pol yacrylic acid; (d2- %bywexght t of a base.

2. A containerisation system as claimed in claim 1, wherein the pH of the gel isin
the range 6 to 10.

3. A containerisation system as claimed in claim 1 or 2 ‘wherein the crosslinked
polyacrylic acid has a molecular weight in the range 5x10° to 5x10°.

4, A containerisation system as claimed in claim 1, 2 or 3 wherein the base is an
ammonium or alkali metal hydroxide, carbonate or bicarbonate;' or an amine of
formula R'R*R®N wherein R, R? and R® are, independently, hydrogen or C,.5
alkyl [optionally substituted by Ci.s alkoxy, hydroxy, halogen, C, haloalkoxy,
C.s hydroxyalkoxy or Ci4 alkoxy(Cl.s)alkoxy]

5. A containerisation system as claimed in claim 1, 2, 3 or 4 wherein the ionic,
water-soluble agrochemical is a paraquat salt, a diquat salt, or a salt or ester of
glyphosate. '

6. A containerisation system as claimed in claim 1, 2, 3 or 4 wherein the ionic,
water-soluble agrochemical is paraquat dichloride, diquat dibromide, glyphosate
isopropylammonium or glyphosate trimesium.
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(57) Abstract

A water dispersible gel comprising: a) an effective amount of an ionic, water soluble agrochemical; b) an effective amount of a
cross-linked polyacrylic acid; ) water; and, d) an amount of a base sufficient to cause a mixture of (a), (b) and (c) to gel.




the ionic, water soluble agrochem cal is paraquat dichloride, diquat

di brom de, gl yphosate isopropyl amoni um or gl yphosate trinesi-um 8. A -
cont ai neri sation system conpr.ising a water dispersihle gel, as cl ai med -
in any one of the preceeding clains, contained in a wat er - sol ubl e or
wat er di spersi bl e bag. 9. A process forpreparing a water dispersible
gel as clained in claim1, the process conprising m xi ng conponents

(a), (b) and (c) and then addi ng conmponent (d) until the pH of the
m xture is in the range 6-10. _
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