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gastrointestinal tract into the bloodstream and thereby to redue the

oral toxivedcrsitodf thihgasprioehmésnts slows down the rate of gastric emptying. The bipyridylium

20 herbicide will consequently be trapped in the gel, and its movement from the stomach and
into the absorptive small intestine will be impeded. The emetic present in the composition is
absorbed relatively rapidly and will in a short time cause expulsion of the gel containing the
bipyridylium herbicide by vomiting, thereby preventing the ingested herbicide from moving
further down the gastrointestinal tract, where absorption of the bipyridylium compound

25 would otherwise take place. In preferred compositions a purgative is present in the
composition, to assist in removing any non absorbed bipyridylium herbicide which has
passed from the stomach into the small intestine despite the action of the emetic. In the event
of a bipyridylium composition according to the invention of EP 0467259 being ingested, the
combined effects of the gelling agent, emetic, and when included, the purgative, will

30 substantially reduce the absorption of the bipyridylium compound from the gastrointestinal

tract into the bloodstream, and thereby to reduce the oral toxicity of the product.
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sold under the tradename KELZAN and this is the sole suspending agent used in the
examples. There is however a brief comment that other suitable suspending agents include
alginates.

20 We have now found that alginates themselves are surprisingly effective pH-sensitive
gelling agents for use with bipyridylium salt formulations when vsed as the pH-sensitive
gelling agent.

Thus according the present invention there is provided the use of an alginate as a pH-
triggered gelling agent in the manufacture of a composition comprising a salt of paraqguat, a

25 salt of diquat or a mixture thereof, the composition further comprising an emetic and/or
purgative such that a pH-triggered gel effect takes place at the acid pH of human gastric
juice.

It is preferred that the alginate is used as essentially the sole gelling agent.
Thus according to a second aspect of the present invention there is provided an
30 aqueous herbicidal composition comprising a salt of paraquat, a salt of diquat or a mixture

thereof, the composition further comprising an emetic and/or purgative wherein a pH-
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is radically different to that of a suspending or thickening agent used in EP 0467529. In the

20  present invention, it is desired to provide a relatively Jow viscosity composition which gels
only at the pH of human gastric juice to provide the safening effect.. In EP 0467529 the
suspending agent is required to keep the solid inorganic gelling agent in suspension by
thickening the composition whilst it is at the “normal” pH and before any gel is formed at the
acid pH of human gastric juice.

25 The compositions of the present invention generally exhibit enhanced stability as
compared with comparable formulations disclosed in EP 0467529 since in the absence of
significant quantities of a solid inorganic gelling agent, there is a greatly reduced need to
thicken the composition to ensure stability. It is thus possible to achieve a formulation
having excellent physical stability combined with a commercially acceptable low viscosity

30 and good pourability from the container. Furthermore compositions according to the present
invention provide a safening effect substantially equivalent to that of compositions described

in EP 0467529 in terms of the reduction in systemic exposure to bipyridylium salts in the
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defined) is.less than 2% and . _
that gel strength increases with the average length of the G blocks and it has been reported

15 that there is a profound effect on gel strength when the average length of the G-blocks is
between 5 and 15 (Olav Smidsrgd and Kurt Inger Draget, "Food colloids - Proteins, Lipids
and Polysaccharides”, p 282). We have found surprisingly that, whilst high G alginates may

* be used in the composition of the presént invention, alginates sold as high M generally
provide a superior safening effect. As will be discussed below, this is indicative of the fact

20 that safening does not depend simply on the formation of an effective gel but depends on a
number of factors, including for example the relative rates of absorption of the bipyridylium
salt and the emetic and the purgative if used. Alginates are often sold in the form of the
sodium salt but different commercial grades may contain varying proportions of residual
calcium ion. We have found that the calcium content does not greatly affect the stability of

25 the composition but that a low calcium content tends to give an improved safening effect. It
is preferred therefore that the calcium content of the alginate (as defined) is less than 2% and

preferably less than 1%, for example from 0.1% to 1% and especially from 0.2% to 0.5%.
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having a 1% solution viscosity in water as herein defined of from 2 to 2000 mPas.

20 A high viscosity of the forﬁxulétion at its natural (neutral) pH is positively undesirable
for most applications and it is preferred that the viscosity of the formulation of the invention
(“composition viscosity” as measured using the method of Example 1) is below 200 mPas,
for example from 10 to 100 mPas and preferably from 20 to 80 mPas. Tt will be recognised
however that a high viscosity formulation, for example having a viscosity up to 300 mPas or

25 more, may have utility in some specialised applications. The viscosity of the composition
will of course depend on the totality of its content including any surfactants present. A
typical composition of EP 0467259 having an optimum balance of sufficient suspending
agent (KELZAN) to achieve some stability but not being too viscous to be poured or mixed
in the spray tank (such as Example 5) has a viscosity of about 160 to 180 mPas.

30 A further factor to be taken into account in addition to the viscosity measured using
the method of Example 1 is the viscosity at very low shear which determines how well the

composition pours from a container and how easy it is to rinse out the container when empty.
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GHR 0.5 %
- KELCOSOL high M:G high Ca*,. | = 1000 - 120,000 — 190,000 6.4 8.0,
o I.S%m_axA - 1500
5

An especially preferred alginate is that sold under the trade name MANUTEX RM
which combines the desirable properties of being high M, low calcium and having a 1%
viséosity in the especially preferréd 'rangé.. MANUTEX MANUGEL, KELGIN and
KELCOSOL are trademarks of ISP Aginates, The concentration of alginate in the
10 composition will generally range from 3 to 50 g/l, for example from 5 to 15 g/l and
preferably from 5 to 10 g/l. Higher concentrations may be used if desired but may tend to
increase the viscosity of the composition beyond what is acceptable in commercial practice
whilst a concentration of below 3 g/l may not provide sufficient safening.
If desired, the pH of the composition may be adjusted to about pH7 (for example
15 between pH 4 and 9 for example between pH 6.5 and 7.5) using conventional pH adjusters
such as acetic acid or sodium hydroxide.
If desired other pH-triggered gel-fonming polymers may be included in addition to the

alginate or a proportion of the alginate may be replaced by such a polymer. Examples of
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t akes place at the_acid pH of human gastric juice where the gel i ng
agentdi s an al gi natl8vaaroiHBR K hiqumd aspend o iheippesennimpeitiesthéa)is pRwidet afor €
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 thereof, the composition further comprising an emetic and/or purgative wherein a pH-
. triggered gel effect takes place at the acid pH.of human gastric juice wherein the gelling
agent is an alginate and wherein the composition comprises (a) one or more cationic or non-
.20 ionic surfactants and (b) one or more anionic surfactants.

Whilst preferred compositions of the present invention contain no solid component
which has to be suspended and hence do not suffer from the stability problems of
compositions of EP 0467529, a slight separation or uneven thickening of the composition
may be observed during accelerated storage tests. The preferred surfactant systems of the

25  present invention have been found to be stable over extended test periods.

Examples of suitable anionic surfactants include a salt of an alkyl benzene sulfonate
such as sodium or magnesium dodecyl benzene sulfonate (commercially available examples
include NANSA HS90/S); alkyl ethoxy carboxylates, for example those of general formula
R(OCH,CH;),0CH,CO;H. where R = Ci2-Cis atkyland n = 6 to 12 (commercially available

30 examples include EMPICOL CBF and EMPICOL CBLY);
disodium Cs to Cyo straight or branched chain alkyl sulfosuccinates such as disodium fauryl

sulfosuccinate and disodium isodecyl sulfosuccinate (commerci ally available examples
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CHEMAX). It may be noted that surfactants such as alkylamine ethoxylates are sometimes

classified as cationic surfactants, but at neutral pH as in most compositions of the present
20 invention they are properly considered to be non-ionic.
Examples of suitable cationic surfactants include amine ethoxylates and alkoxylated .
diarmines (commercially available examples include JEFFAMINE products).
Preferred combinations of the above include alkyl benzene sulfonates (anionic) and
alkyl amine ethoxylates (non-ionic); alkyl amine ethoxylates (non-ionic) and sodum dialkyl
25  sulfosuccinates (anionic); alkyl amine ethoxylates (non-ionic) and disodium alkyl
sulfosuccinates; alkyl benzene sulfonates (anionic) and ethoxylated linear alcohols (non-
ionic); alkyl benzene sulfonates (anionic) and ethylene oxide propylene oxide block
copolymers (non-ionic); alkyl benzene sulfonates (anionic)and alcohol ethoxylates (non-
ionic); and alkyl benzene sulfonates (anionic) and sodium dialkyl sulfosuccinates (anionic)
30  and alkyl amine ethoxylates (non-ionic).
The efficacy of the compostition in safening bipyridylium salts and in particular the

way in which gelation takes place is complex and poorly understood. It is important however
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20 However, regardless of any particular theory, tests on a non-vomiting species (rabbit)
indicate that a surprisingly increased rate of absorption of emetic relative to. paraguat ion is
observed for preferred compositions of the invention as compared with compositions such as
those described in EP 0467529,

Paraquat is the common name of the 1,1’-dimethyl-4,4"-bipyridylium cation. Diquat

25 is the common name of the 1,1"-ethylene-2,2’-bipyridylium cation. Salts of paraquat and
diquat necessarily contain anions carrying sufficient negative charges to balance the two
positive charges on the bipyridylium nucleus.

Since the characteristic herbicidal effect of a bipyridylium quaternary c;ation 18
independent of the nature of the associated anion, the choice of the anion is a matter of

30 convenience, depending, for example, on cost. Preferably the anion is one which gives rise
to a salt of convenient water solubility. Examples of anions, which may be mono- or

polyvalent, include acetate, benzenesulfonate, benzoate, bromide, butyrate, chloride, citrate,
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Representative examples include 2,4-D, AC304415, Acetochlor, Aclonifen, Alachlor,
Amicarbazone, Aminotriazole, Azafenidin, BAS145138, Benoxacor, Bentazon, Bialophos,
20 Bromoxynil, Butylate, Carfentrazone-ethyl, CGA 276854, Clomazone, Clopyralid,

- Cloguintocet-metxyl, Cloransulam, Cyanazine, Dicamba, Dichlormid, Diclosulam,
Diflufenzopyr, Dimethanamid, Fenclorim, Fentrazimide, Florasulam, Flufenacet,
Flumetsulam, Flumiclorac-pentyl, Flumioxazin, Flurazole, Fluroxypyr, Fluthiacet-methyl,
Fluxofenim, Foramsulfuron, Furilazole, Glufosinate, Halosulfuron-methyl, Halosulfuron-

25 methyl, Imazamox, Imazapyr, Imazaquin, Imazethapyr, lodosulfuron, Isopropazol,
Isoxachlortole, Isoxaflutole, MCPA, MCPB, MCPP, Mefenpyr, Mesotrione, Metobenzuron,
Metolachlor, Metosulam, MON4660, Nicosulfuron, NOA-402989, Pendimethalin,
Primisulfuron, Profluazol, Prosulfuron, Pyridate, Rimsulfuron, S-Dimethanarid,
Sethoxydim, S-glufosinate, Simazine, Slurtamone, S-Metolachlor, Sulcotrione,

30 Sulfentrazone, Sulfosate, Terbutryn, Thifensulfuron and Tritosulfuron.

A variety of known emetics may be used in the compositions of the invention.

However, preferred emetics are those compounds disclosed in UK Patent No. 1507407 for
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mixing the components. It is generally preferred to add solid alginate to an aqueous solution
20 of the bipyridylium salt, since a more homogencous composition is obtained than when

alginate is first mixed into water and an agueous solution of bipyridylium salt is subsequently.

added. For example the bipyridylium salt is mixed into water optionally in the presence of

the emetic and the alginate is then added with mixing. Purgative is added followed by the

anti-foam, surfactant system, dye and odourant. Finally and if desired the pH is adjusted to
25  neutral.

Thus a typical order of addition of the components would be:

a) prepare an aqueous concentrate of the bipyridylium salt containing the desired proportion

of emetic (typically containing for example 30% to 40% by weight of paraguat ion in water);

(b) if necessary add a further quantity of water to bring the total quantity of water to just short
30 of the desired quantity (to allow for final adjustment); (c) add the alginate; (d) add the

purgative, antifoam, surfactants, dye and odourant (if used); (e) adjust the pH if necessary
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odour ant . . Fi r}all.% g%)d 'bf desired the pHis adjusted to 25 neutral. Thus a
typi ca o’?e&8§°ﬂ‘f‘ a |Qa"on of the components woul d be: a) prepare an aqueous

concentrate of ThiteadgbRithd &Y4 fuRes Qép%cm@ﬁ@%@wﬁ iﬁ@ﬁti&?ﬁi&?@ﬁ?&ﬁ?&f 1 Qi oOf

enetic (typically containing for exanple %to 40% by wel g paraquat
ion in wablprpparinglan dguemedessiardal antdpaesi o doneprisipmantdlt of eiaquat, arsalkt of Biquag

the total quantity. of er to just short 0O of the desired quantity (to
al | ow f or %3 %mréd}lferg?ﬁ@%;m(féw%@eﬁms o érmge%n THEORRP 4D GRS 2,

anti f oam f \ [ 1 I : j f
mecessary ™ CerRRs TR D RB R Fo e oy B Bt B et & ¥ Pt
necessar ytoamill @iiftional quantity of water to adjust all concentrations to the
desired values, The conpgsition is preferably stirred throughout each

stage. It wil | Theinyppocisdtesratedhy tpdoliagnaExsmplgstie which dkpasisead in step
(b) abov ) L 1Ak [ . us. -
concent r sRateaeE AR Olnl Mp bl Biec GRAE T REN Bhich S oENERY Ry i coch
accor di ngease ghveh it tefi@s ofigzeesight oftdoenposEiss Mked. NYieNédrednttRRh & fadjupbevhdgsd a
met hod of preparing an aqueous herbici dal conposition conprising a salt of
par aquat , COANROsIond$ iveq iyeien ibis lgssihan 17086t Rey wmmh@mr@@%w@é%«gtﬁ@%s &ps
of fordmnn e, i i S It _of pa at, a salt of

i qual or e PR IR IO SRRR Bl Rte B enBlal BB oTrate 20 o
said solution. The invention is ill ugkxaedely the foll ow ng Exanples in

which all parts and _ ] ] )
A composition according to the present invention was prepared having the following

composition:- - I
COMPONENT CONCENTRATION
Paraqguat dichloride 200 g/l (paraquat ion)
SYNPROLAM 35-X°15-: et 31egll
Magnesium dodecy! benzene sulfonate - 19 g/l
MANUTEX RM 5 ¢/l
Magnesium sulphate 74 gt
Acetic Acid TopH 6.5-7.5
Emetic 0.5g/1
2-amino-6-methyl-5-oxo-4-n-propyl-4,5-dihydro-5-triazolo[ 1,5-
a}]-pyrimidine
Water To 1 litre

20 SYNPROLAM 35 X 15 is an alkyl amine ethoxylate with a molecular formula that can be
written as R-N(CH,CH;O),H(CH,CH,0),H where the sum of x and y is 15 and R = C3-Cjs.




percentages are by wei ght unless otherw se stated. The concentrati Cﬁ“i#f{zr 2005
adjuvants is in each case given in terms of the weight of conpositiorn "
used. Thg, gejjbration of adjuvant in the conposition i i when it is
| ess than“(g Yo Eor exanpl e the product NANSA HS90/S is 1EC@E§§P’PBCF as a
90% by wei ght sol ution of sodi um dodecyt lbenzene sul fonate. EXAMPLE 1 A
conposition according to the present invention was prepared having the
following conposition: . COVPONENTCONCENTRATI ON Paraquat di chl ori de200 g/ |
(par aquat MANUTEYXNRROLAMBE X dkinaSlavitl & 10RO EBHQE ae Yy %Hﬁr%ﬁ?

sul fonatel9 g/1 MANUTEX R%BQ/ 1 Dlvagnesilgém sul phate74 gl 1giceotljlﬁc Aci 'IagdﬁH
6.5 - 7.51%mehiton viscosity of 200 to 400 mPas,

2- am no- 6z et hyl - 5- oxp- 4-r a- propyl -4, 5-di hydro-5-triazolo[ .1,5- 0.5 g/l
o Ao g SR s VR BRS BY wonisred I Seiae = Pain e Hka M ridigh
et hoxyl at 1 a, I ac -G BT .

o NG oy S RpepBRr B B 3007 EcbiBbeiiah viEoslr) 4D Bbgs. e sgbjlipy o
21 D B5c 28@bmy6xsifidh 0y gitR in ESarlE/7GB02/ 01147 MANUTEX RMis a high M

al ginate having a | ow cal ciumcontent (0.4% nmaxinum) and a 1% sol ution
viscosity of 200 to 400 meas. The coRpdsYIPLER has a viscosity as neasured

using using a I.C 1+ H gh Shear Rheoneter at .25 ' C at 300
s-1 ("conposi t,{ggc??'in\fog%id& ‘%95})%%9\;0%% eg‘%lgén.ve?ﬁ(én g@%mep?ricé,%gxfmg g fpdowing
conposi t i eimpRitPnven in Exanple 7. EXAMPLE 2 A conposition according to the

prese followin
COMPONENT CONCENTRATION
Paraquat dichloride 200 g/ (paraquat ion)
SYNPROLAM 35X 15 31 g/l
AEROSOL OT-B 19 g/l
MANUTEX RM 10 g/l
Magnesium sulphate 74 g/l
Acetic Acid TopH6.5-75
Emetic as Example 1 05 g/l
Water ' e To 1 litre

10 AEROSOL OT-B contains 85 % sodium dioctyl sulfosuccinate and 15 % sodium benzoate. -
The composition had a composition viscosity of 68.0 mPas. The stability of the composition
is given in Example 7. S '

| EXAMPLE3

A composition according to the present invention was prepared having the following

15 composition:-

COMPONENT CONCENTRATION
Paraguat dichloride 200 g/l (paraquat ion}
SYNPROLAM 35X 15 31 g/l

AFROSOL A-268 19 g/l

MANUTEX RM 10 g/

Magnesium sulphate 74 g/l

Acetic Acid ' TopH6.5-7.5




conposition:
i on) SYNPROLAM 35 X 1531 g/|

sul phat e®™0 t@/d76Nceti ¢ AcidTo pH 6.5 -
WaterTo 1 litre 10 AEROSOL OT-B contains 185 % sodi um di octyl
The conposition had a conposition viscosity of

The stability of the conposition is given in Exanple 7. EXAVPLE

and 15 % sodi um benzoat e.
68. 0 mPas.

COMPONENTCONCENTRATI ON Par aquat di chl ori de200 g/ 1 (pa
AERCSOL OT-B19 ¢/ |

8k 2005

MANUTEX RMLO9/ 1 I\/agﬁ%ggl um

7.5 Emetic as Exanplretl®s®gil7
sul f osucci nat e

3 A conpgsiid 4

following 15 conposition:

ending To The present TnverntTon
COVPONENTCONCENTRATI ON P&

epared—having— he
ytlht | di chl ori deaop

g/ 1 ( paWwaguat
RMLO l

i on) SYNPROLAM 35 X 1531 g/|

AERCSOL A-RPBRGeg/ T VANU T

Acetic AcidTo pH 6.5 - 7.5 1 DEC 2005 WO

g.l_,__lx%]eqi um-sul lnh.:a'r e7d4 gll
02/ 076 2ABRODPLHER6@HS 21s0d it Bodert suifcascoixaepl e 1 Water AEROSOL A-268 s

di sodi um i sodecyl sul fosucci nate.

To | litre The conposition had a

0.5 g/l

conposi t i dACEPEPE%HeY had aTomposiar vistoretysif 48i0 iPys. SFhetstabiigryfabé témposition

is given in Example 7.

EXAMPLE 4

5 A composition according to the present invention was prepared having the following

composition;-

COMPONENT CONCENTRATION
Paraquat dichloride 200 g/l (paraguat ion)
SYNPROL.AM 35 X 15 43 g/l

NANSA HS90/S 27 gl

MANUTEX RD 25 ¢/l

Magnesium sulphate 74 gfl

Acetic Acid TopH6.5-7.5
Emetic as Example 1 0.5 g/l

Water To 1 litre

NANSA HS90/S is sodium dodecyl benzene sulfonate,

MANUTEX RD is a high M alginate having a low calcium content (0,4% maximum) and a

10 1% solution viscosity of 4-15 mPas.

The composition had a composition viscosity of 91.1 mPas. The stability of the composition

is given in Example 7.

EXAMPLE 5

A composition according to the present invention was prepared having the following

15 composition:-

COMPONENT

CONCENTRATION

Paraquat dichloride

200 g/l (paraquat jon}

SYNPROLAM 35X 15 43 gf]
NANSA HSOO/S 27 g/l
MANUGEL GMB 50 g/l




is given in Exanple 7. EXAMPLE 4 5 A conposition according to the greseptys
I nvention was prepared having the follow ng conposition:

COVPONEN] GGNGENTRATI ON Par aquat di chl ori de200 gfl (paraq ' NPRCLAM
55 X 1o 9’ 1 RIREA HSo0! Gaa g/ 1 MANUTEX RD25 g | Nagnesﬁﬁén?’gg‘?%ﬁg\gem g/ |
Acetic AcidTo pH 6.5 - 7.5 Enetic as Exanple 10.5 g/1 WaterTo 1 litre NANSA
HS90/ S i s sodi um dodecyl benzene sul fonate. MANT _1TEX RDis a high M

al ginate having a | ow cal cium content (0.4% maxi mum) and a 10 1% sol ution
Vi scosthnégfunqlsg@hg@as. The conposition had a corrpcs%(%pn viscosityofy 91. 1
nmPas.| The stability of the cgnposition is given irn nple 7. EXAMPLE 5 A
conposhtdtiorhi@adcording to the present invention was |prepdeesl- having the
f ol | Oi-Rg-——t5~c0Apesiti-on COVPONENTCONCENTRATLON Par aquat di chl orj de200
g/ | (iPEreudErenple SYNPROLAM 35 X 1543 g/ | NANSA H$I0F 817 g/ | MANUGEL |GVB50

P e WeaWa o OO OO0 VYoasd e »late V) 114 1
DEC 2005 WO 02/ 076212 —15—PCH-GBO2-0114+Mbg jigsl Tm st-phat-e+d—g/ |
1P i

Acetilc"ASf dTo pH 6.5 - 7.5 Enmetic as Exanple 10.5 { tre

MANUGEL GMB is a high G alginate having a low calcium content (0.2 to 0.5%) and a 1%
solution viscosity of 100-270 mPas.
The composition had a composition viscosity of. 418.0 mPas.

5 EXAMPLE 6

A composition according to the present invention was prepared having the following

composition:-
COMPONENT | CONCENTRATION
Paraquat dichloride 200 g/l (paraquat ion)
SYNPROLAM 35 X 15 43 g/l
NANSA HS90/S 27 g/l
MANUTEX RM 17 g/l
Magnesium sulphate = 74 g/l
Acetic Acid TopH6.5-7.5
Emetic as Example 1 : - 105 g/
Water : To 1 litre

The composition had a composition viscosity of 281.5 mPas.

EXAMPLE 7
10 A comparison sample was prepared corresponding essentially to that of Example 5 of
EP 0467529:-
COMPONENT CONCENTRATION
Paraquat dichloride 200 g/ (paraquat ion)
SYNPERONIC NP8 35 g/}
NANSA 1169PS 117 g/l
KELZAN 3¢l
Magnesium sulphate 50 g/l
Magnesium trisilicate 100 g1




WaterTo 1 litre 5 MANUGEL GVB is a high G al ginate having a | ow CalﬁTﬁg]C 2005
content (0.2 to 0.5% and a | % solution viscosity of 100-270 neas

conposi t Mshod21a conposition viscosity of 418.0 neas. ExavVRIEn26147
conposition according to the present inuvggtion was prepared having the

foll owi ng conposition: COVPONENTCONCENTRATI ON Par aquat dichl ori de200 g/|
(paraquat ion) SYNPRO_AM 35 X 1543 g/ 1 NANSA HS90/ 827 g/I MANUTEX RML7 g/

Magnesk &H{Pp AcTdTopH-6-5—75 e—as—Exarpte—10. 5
o/l Vat er "IQ?F %gﬁéégﬁn‘noos]i()tl on had a conpositi o]néigjéco& ty of 281.5
nPas. | Pyerkdse 7 10 A conpari son sanpl e Was prepar e)%lg ESpONdi Ty

essentially to that of Exanple 5 of EP 0467529: C( CONCENTRATI ON

Par aqualfadidetBloe 58&301@ g/ | (paraquat ion) SYNPERONIG Np$35 g/T NANSA
1169RS:7—g/H-KELZAN3 g/l -Magnesium-sul phat e50. gl |l |[Magnesium trisilicatel00

g/ | APisekpsot20Nenttyan7e 2 1 2 - 16 PCT/ GBOR/ 01147 0Cfpound A (Emetid of

Bam gt kie o™

Water

TopH6.5-75

To 1 litre

The stability of the compositions of Examples 1 to 4 was compared with that of the
comparison. Samples were stored for from 4 to 8 weeks at a constant temperature (25°C,
40°C or 50°C as indicated). Any slight separation was noted. Substantial separation was

5 measured as the height of the separated phase divided by the height of the total composition
multiplied by 100 (%).



Pyridine basel0.0 gll Sulfacide Blue 5J liquid5.0 g/l Silcol apse 5 DEC 2005
(antifoam 0. 25 Acetic AcidTo pH 6.5 -- 7.5 WaterTo | litre The stab 'ty of
the conp of Exanples | to 4 was conpared with that of th

conpar i sgﬁ(bmég]arrgllzes were stored for from4 to 8 weeks at B¢ E’&Fé’?’é{h]t”
tenperature (25C, 40C or 50C as indicat éa)r Any slight separation was

not ed. Substantial separation was 5 neasured as the height of the separated
phase divided by the height of the total conposition nmultiplied by 100
(9. [ C 2005 V\D 0 2/0 76 2 1 2 -17 PCT/ CB02/ 01147 Exanpl eTenper aturegth
of Deseription Separ tion ! of Storageage(%

Corrpar?%‘@ﬁ@ We JR@B?F&BE% fLapgé oepBreatription 80%64018 WeeksNo| SeRakRkL O

obseryed on renp fromQyven. Affer equilibrating at roomjenperaturg for
24 holyrs, a sli ﬁ?ét%?a X Sg TP%fe was observed. 250C8 vveeksNo(%)spar atipn

obser Y edngiatib& | 90re: rerm\@lf; WeRM OV R Qﬂe%gpéeffi{lm attng—at n‘iﬁ%l P—

tenpetature.  350C8 weeks separatton O erve %I’ on0 re oven

or on|équilibrai#ffg at ropSwekper aNurS@ﬁqarﬁﬁﬁ%swgggyperﬁ&pﬂr ror—obser ved
ei thef onO renoyal fromoyen or onjequilibrating at room tenperature.
EXANMPLES from oven. After equilibrating at

%_

room temperature for 24 hours, a

slight grainy residue was observed.

0 -
2 50°C 8 weeks No separation observed either on 0
removal from oven or on

equilibrating at room temperature.

3 50°C 8 weeks | No separation observed either on 0
removal from oven or on

equilibrating at room temperature.

4 50°C 4 weeks | No separation observed either on 0

removal from oven or on

equilibrating at room temperature.

EXAMPLE 8
The compositions of Examples 1 to 6 exhibited a safening effect (as determined in
5  rabbit by a reduction in the systemic exposure to bipyridylium salt at constant dosage) which
was Jargely equivalent to that of the composition of Example 5 of EP 0467529 and which
was significantly better than a corresponding composition containing no magnesium
trisilicate or alginate gelling agent.
EXAMPLE 9
10 A composition according to the present invention was prepared having the following

composition:-




The conpositions of Exanples | to 6 exhibited a safening effect (ag¢ peo 2000
determned in 5 rabbit by a reduction in the system c exposure to

bi pyri dyMQuew§aelig at constant dosage) which was |argely eauigeabentsto that
of the conposition of Exanple 5 of EP 0467529 and which was significantly
better than a correspondi ng conposition containing no nmagnesi um
trisilicate or alginate gelling agent. EXAMPLE 9 10 A conposition according
to the present invention was prepared having the following conposition: 1
DEC 2005 WD 02/076212 -18 PCT/ GBO2/ 01147 COVPONENTCONCENTRATI ON Par aquat

di chliarONet20eEgT1( par aquat Ton) D quat 80 g/ T  AERUST S ETHONEEN T
2531 g/l NMANUTEX RMIQ g/l Magnesium sul phat e21 g/l n(?f?']%%‘%“g)ﬁ? Sulffacid
bl ue tha@agilbhmhéﬂ:tl ng Agent0.10 Acetic Aci dTo pH Qgégﬂ (BarBqEEEd)C a3
Exan-e—+0-5—-g~+—aterFot+titre-The.conposition had a conposition
Vi sccé?‘ﬂk}atof 154.7 nPas. EXAMPLE 10 corrposition a¢8bredi ng to the pregent
I nvernt red—tavrng—the I'UIIU\MIIg S5—conpastti-ehn:
COVP( ?I%%&TI ON Paraquat di chl ori de200 g/ I Eg quat i on) AERO$OL
OT- BAZ THONE BPROsAM 35 X 1531 71 3T g

MANUTEX RM 10 g/l

Magnesium sulphate 21 g/l

Antifoam 0.5 g/l

Sulfacid blue 51 2.5 g/l

Alerting Agent 0.10

Acetic Acid TopH65-7.5

Emetic as Example 1 0.5 g/l

Water To 1 litre

"The composition had a composition viscosity of 154.7 mPas.
. ' EXAMPLE 10
A composition according to the present invention was prepared having the following

5  composition:-

COMPONENT o CONCENTRATION
Paraquat dlchlomde 200 g/t (paraquat ion)
AEROSOL OT-B 22 g
SYNPROLAM 35 X 15 31 g/l

MANUTEX RM 10 g/l

Pectin 5.0 g/l

Magnesium sulphate 74 g/l

Anitfoam 0.25 g/l ]
Sulfacid blue 37 2.5 g/l

Alerting Agent 0.10

Acetic Acid TopH6.5-7.5
Emetic as Example 1 1.5 g/l

Water To 1 litre




MANTJ EX RMLO g/ |

Pectin5.0 g/l

Magnesi um sul phate74 g/1 Ani tfoam.¥§gghlgggg

Sul facid blue 512.5 g/1 Alerting Agent0.10 Acetic Acid To pH 6.5 -

Enetic agdaxanp)

nPas.

54C respectively. EXAMPLE 1 |

18 11.5 g/| WaterTo 1 litre 21 DF C 2005
PCT/ GBO2H?1147 19 The conposition had a %1%439?7"%%.0

The Conposition was stable

nposition viscosity o
orage for 2 weeks at
A conposition according to the present

i nvention was prepared having the followng 5 conposition:
COVPONENTCNGENTRN TGO dacagpeditioli dbdoaity d 22RO giHas.( Phe G@atmbsition v ANANBR
1169A63. 3

/1 Etho n T2531 I
Ani t f oar n@fgﬁi‘ff?“ﬁ?ge %Eﬁf%ia ab‘rﬁﬁ’c
pH 6.5 - 7.5 Enetic as Exanple 11'5%
a conposition viscosity of 91.99 nPas.

MANUTEX RMLO g
gipd at54)

i Magnesi um sul phate74 g/l
[ resgeshivelig Agent 0. 10 Acetic Aci dTo
il'o 1 litre The conposition had
npositi on was stable

storage for 2 wemkfpositionlltomnt @ithdhesdneahRAfidy @hyprepared having the following

5

composition:-

COMPONENT CONCENTRATION
Paraquat dichloride 200 g/l (paraquat ion)
NANSA 1169A 63.3 g/l

Ethomeen T25 31 g/l

MANUTEX RM 10 g/t

Magnesium sulphate 74 g/l

Anitfoam 0.25 g/l

Sulfacid blue 57 2.5 gl

Alerting Agent 0.10

Acetic Acid TopH6.5-7.5
Emetic as Example 1 1.5 g1

‘Water To 1 litre

-10C and at

after

‘The composition had a composition viscosity of 91.99 mPas. The Composition was stable
after storage for 2 weeks at —10°C and at 54°C respectively.
EXAMPLE 12
A composition accofding to the present invention was prepared having the following

10 composition:-

COMPONENT CONCENTRATION
Paraquat dichloride 200 g/l (paraquat ion)
AEROSOL OT-B 22 g/l
SYNPROLAM 35X 15 31 g/l

MANUTEX RM 10 g/l

Magnesium suiphate 74 g/l

Amnitfoam ' 0.25 g/

Sulfacid blue 53 2.5 g/l

Alerting Agent (.10




EXAMPLE 12 A conposition according to the present
having the following 1o conposition:

di chl ori d¥Q08V§PE (par aquat ion) AEROSOL OT-B22 gl |

MANUTEX RMLO g/ |

5J2.5

Acetic Acid Enmetic as Exanple |

g/

af 84— 07

Magnesi um sul phat e74 g/l »éni t f oanD.

Al erting Agent0.10 1 DEC 2005 WO 02/ 076212 PCTI GBO21 01147 -20
Water To pH 6.5 -7.5 1.5 gll

i nvention was prépaped 200
COVPONENTCONCENTRATI ON Par aquat

SYNPREeCAM 88/0X14531 g/ |

25 gl|

s.— The (‘nrmnql tion

Sul faci d bl ue
To 1 litre The

was

conpoy
st abl ¢

b LAl Q0 A0 a COnMposTtTon—viscostty—of
3 ?t er storage for 2 weeks at

--10C and at 5

iy pHsﬁaéefhi/el y. EX4

ad !q:n/l nr

A\VPLE
) the

i nmvemnt i OT1

| CPMI Lru

13 A :@malagmmnggcprdl ng to the presemnt i
followng .5 conposition,. COVPONENT Paraquat dichl orrﬁ&/ AEROSOL OT-B
Et honp¥rtdi25 MANUTEX RM Magnesi um sul phat e To 1 litre

The composition had a composition viscosity of 84.07 mPas. The Composition was stable

after storage for 2 weeks at ~10°C and at 54°C respectively.

EXAMPLE 13

A composition according to the present invention was prepared having the following
]

5  composition:-~

COMPONENT CONCENTRATION
Paraquat dichloride 200 g/l (paraguat ion)
AEROSOL OT-B 22 gfl

Ethomeen T25 31 g/l

MANUTEX RM 10 g/l

Magnesium sulphate 74 g/l

Anitfoam 0.25 g/l

Sulfacid blue SJ 2.5 ¢/l

Alerting Agent 0.16

Acetic Acid TopH6.5-75
Emetic as Example 1 L5 g/l

Water To 1 litre

The composition had a composition viscosity of 74.58 mPas. The Composition was stable

after storage for 2 weeks at —10°C and at 54°C respectively.
EXAMPLE 14

The pourabilities of compositions of the present invention were compared to that of a
10 composition of EP 0467259. The CIPAC MT 148 method was followed which involved
filling a 500 mL measuring cylinder of known weight to the 400 mL mark. This was then
weighed and allowed to stand undisturbed for 24 h. After this time, the contents were poured
out for 60 s at an angle of 45 ° and then fully inverted for a further 60 s. The measuring
cylinder was then reweighed (the % residue can then be calculated), rinsed with 400 mL

15 distilled water, inverted 10 times and then emptied as before. The final weight was then



CONCENTRATI ON 200 gl | (paraquat ion) 22 g/l 31g/l 10 g/1 74 g/l A1 Hoanifh
Sul facid blue SJ Alerting Agent Acetic Acid Enetic as Exanple | Water 0.25
g/l 2.5 giboDekQzo pH6.5-7.5 1.5 g/I To | litre The conpagsition had a
CONposi t | o%””%/i‘i(gz)zsi ty of 74.58 nPas. The Conposition was stdbPe'>Ufter
storage for 2 weeks at -10C and at 54C redpectively EXAMPT E 14 The
pourabilities of conpositions of the present invention were conpared to
that of a to conposition of EP 0467259. The CI PAC MI' 148 net hod was

f ol | oweECOMEE Ang g singediresidug cplgulateslo (Thenksulte af fini fignoydtiondake Sovknown

wei ght g9 fhe 400 nL mark. This was then weighed and allowed to stand

undi st urbed for 24 h. After this ti nme, the contents were poured out for 60
s at ancgmgbsgisd 45 and thén Tulg . i1V fforja-ftprt 60—s_The
neasuring gcyI inder was then rewepi\%éhdel% (?{h’e % r esii d&%éjnséeéﬁ&fsﬁ%ﬁ i wiw)
cal culjated), rinsed with 400 nL 15 di h |l ed water, 1 nverted 10 tinmes and
t hen enptdangde &6 before. The final wei g was then 1 DEC 20651900 02/ 076212
PCT/ GBo2/-041+—317—21-recordedand the rinsed residue calculated. The results

of f OUVEJa?{p?éJ'zft ions are shpwn 213 0.27
Example 13 2.02 0.16
Comparison from Example 7 3.99 0.35

(Example 5 of EP 0467529.)




bel ow. ConpositionResidue (% w w) Ri nsed Residue (% ww) Exanple 112.40F0C 12806
Exanpl e 122.130. 27 Exanpl e 132. 020. 16,£onpari son from Exanple 7 3.990. 35
(Exanmpl e 5 of EP 0467529.) 21 DEC 200% -22 CLAIM5 1. The use of an
alginate as a pHtriggered gelling agent in the manufacture of an aqueous
conposi tion conprising an aqueous sg| Wisgn of salt of paraquat, a salt of
diquat or a m xture thereof, the conposition further conprising an enetic
and/ or puigat i Vbe ssecdt ahhibginage pih pHitgigeered geiéihg abére éii tHeakamfgphacef at t he
acid pH of human gastric.juice, provided that the conposition is not a

nul tipl e enul sPEH° S@m%‘dé)&lﬂ?m%‘s}‘?@raﬁiaﬁilﬁéﬁs S%‘Hﬁ%@??ﬂﬁ neFsgely A8yt t he use

of an al gi nat eof @GEAIH L MxfuPe SRl M e Etﬁﬂpésktﬁjnnﬁrtﬁe%lrﬁﬁrgfnggﬁr&wﬁ@t , a salt

of diquat or a mxture thereof, the conposition further cConprising an
enmetic and/ or padenirgasivewhdr tbana pHpHggared geredidcitekesgiidcect titealcrisplpl ace at

the acid pH of human gastric juice, .characteri.sed.in. that .the conposition
contains |ess ?ﬂ%‘ﬁnafb&éﬁgﬂgmf? Owﬁ?q Fh(??%lf’ Cﬂﬁ’é’ﬂ%@?%’i%@&‘ﬁ?@ﬁte. 3. An
aqueous her bi cggalsiggonposi ti on enbodyi ng the use of an al ginate according

to claim]l conprising a salt of paraquat, a salt of diquat or a mxture
thereof, Zhe cAOmpsausausbarbicidalisempesitipr pebpdyingtherise pEamalginete pur gat i ve

wh i H-tri . h id pH of.
onetrio b e lHARLER ARl FLURR RN SR PLARREL 4 o e B e Rl 106
sol ution vi scasidoy, thocomp@itioasfuliBéraiompd frign@dentdticfahemy Butgativd00 nPas. 4.

An aqueous conposition according to claim3 wherein the alginate has 1%
sol ution vi sco®hespiy hrkidtiggereb e stlerifakrsmilaret 8t acidophl of hemamedtifeas. 5. An
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litre of magnesium trisilicate.

3. An aqueous herbicidal composition embodying the use of an alginate
according to claim 1 comprising a salt of paraquat, a salt of diquat or a mixture
thereof, the composition further comprising an emetic and/or purgative
wherein a pH-triggered gel effect takes place at the acid pH of human gastric
juice and wherein the gelling agent is an alginate having a 1% solution
viscosity in water as herein defined of from 2 to 2000 mPas.

4. An aqueous composition according to claim 3 wherein the alginate has 1%
solution viscosity in water as herein defined of from 2 to 1000 mPas.

5. An aqueous composition according to claim 4 wherein the alginate has 1%
solution viscosity in water as herein defined of from 20 to 400 mPas.

6. An agueous composition according to any of claims 2 to 5 wherein the
alginate is classified as High M.

7. An aqueous composition according to any of claims 2 to 6 wherein the
calcium content of the alginate is less than 1%.

8. An aqueous composition according to any of claims 2 to 7 wherein the
concentration of the alginate in the composition is from 3 to 50 g/1.

9. An aqueous composition according to any of claims 2 to 8 wherein the pH is
adjusted to between pH 4 to pH 9.

10. An aqueous composition according to any of claims 2 to 9 comprising an
additional pH-triggered gel-forming polymer selected from polyvinylalcohol,
partially hydrolysed polyvinylalcohol, polyethylene glycol and pectin.
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alginate is classified as Hgh M 7. An aqueous conposition according to
any of clainms 2 to 6 wherein the calcfiumcontent of the alginate is |ess
than 1% 8. An aqueous conposition according to any of clains 2 to 7

wherein t C t . -Ql. ha i, th onposition is from3 to
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to claiml | erein the non-ionic surfactant is selected from nonyl
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I5. An aqueous composition according to any of claims 11 to 14 wherein the total
surfactant concentration is from 25 to 100 g/l of the composition.

16.  An agueous composition according to any of claims 2 to 16 wherein the
composition contains an emetic which is 2-amino-6-methyl-5-0x0-4-n-propyl-
4,5-dihydro-5-triazolof I,5-a}-pyrimidine.

17. An aqueous composition according to any of claims 2 to 16 wherein the
purgative, if used, is magnesium sulphate.

18. An aqueous composition according to any of claims 2 to 16 which contains
greater than 50 grams per litre of bipyridylium ion.

19. A method of preparing a composition according to any of the preceding claims
which comprises the steps of forming an aqueous solution comprising a salt of
paraquat, a salt of diquat or a mixture thereof and subsequently adding a solid

alginate to said solution.
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according to any of clainms 2 to 16 whgyein the purgative, if used, is
magnesi um sul phate. 18. An aqueous conposition according to any of clainms 2
to 16 which contains greater than 50 granms per litre of bipyridyliumion.
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the steps of mpsidag al ginate into water and subsequently addi ng an aqueous
solution conprising a salt of paraquat, a salt of diquat or a m xture
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18. an aqueous composition according to any of claims 2 to 18.




