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WD 2004/ 064796 PCT/ GB2004/ 000091 -1 METHOD OF DERMAL

PROTECTI ON This invention relates to a nmethod of
walerormb47pe ot ecti on and-in particular to a net hedr/GaRoo4/000091

dermal protection follow ng contact between the skin

and a conposition containing al5 bipyridylium

herbi cide. The term "dermal protection” as used herein

nmeans a reduction of the adverse consequences of

contact between hierilyioR iErvAIBRETHGFoRON ai ni ng
a bi pyridylium guences
i ncl ude, but are not I|n1ted to, skinirritation and
acute dermal toxicity. Inproved dermal protection may

r esull PisfiRsmfign Felefeg o adﬁetépd eéémal potgstine endin pritigrar to a method
of E&mgu}g&%fécqgﬁ #'olﬁ&;‘\quxﬁ%?dnﬁcq Setgvree IkV}IIl ahd buc}érééorgg %%]Snf%lmng a

on etra |on s
b@yﬁdﬂﬂgﬂha@kﬂﬁi protection. It is to be understood
~however that the present invention results in an

i mpr dbeteraedammal prajectiont anussbireiemeansta reduction of the adverse

m ornul ations...i nc
ctsBblen e dedfhiattieR e S ARAL A borBRGs i ContittP R e pinypistium
h&bfél’de fucA Al wricdBseq@biibel Sncfe, ERENARNMIBY thNgkin irritation and
mechani sm by whi ch such protectlon is actually 15
amdmbtoxmf% figprogrd derm'ai progaction maydesudiurem daednstion of dermal
act

ICIt cti. rise fr pm  con
phian S P BV DR R IR o MR e O estR) B fedugiitor dermal
péﬂéﬁrﬁt‘i‘dﬂ s Qﬁ(ﬁczﬂfv’e QF irhfrotléd Srm@NprofstiORPRIEH BetuiddBRtood however that
her bi ci dal spray after dilution. Bipyridylium
th Ordseeli 1d%@ltllqa\v@subémxrlefgxcs\teérd@dnalmrofagmqm‘mth oespéct s bipyridylium

ity e R Sina o real e el e P55 GbnBheentsippdin such

fo@r'hﬁlaﬁ@nsf thl pyRd dep%ﬁﬂérﬁ%h@h%@&ﬁﬁishpﬁ‘yswﬁ&ﬁ'sﬁ% protectlon is actually
acci dental contact with the skin are recomrended.

acResyed.afdvgrsaskim oritatios snd sgus dertriad thwtyrrbacaionh gargrally arise from
arisin fron1 k|n ont ct and .categqgori.s

o< G0 7 BAUEAEHTEIORGr Soniiev it i DRt el cOnerufrRisaior fp dilution

ast%bééél' £¥ t@%rlble%ahpsp&ggéﬁeaaﬁworpr otocols currently in

force in ternms of the effects of exposure of skin to
t he Bmyndjzienm berbicoden bevd beeh ecgiftared dordafricnkutapesei fodyery many years

suaII ho decontam nation of the site
i 8ot ang s TpSE N SR g &efiggpendations are
foHS'&/b@ dSu@iﬁ'lé“pﬂeEafuhBﬁé ég‘%fhs’t §ccfdeﬂ ?Eéﬂt&q vABCAE gklﬂ%r&% RcbBfended.
regulatory <criteria t1ona I nternation
R ézmdpidrytanthyrifiag m«:ssttheelsotauxahhmrd fvesitkg froml skar coatdcy end categorise the

met hods for assessing.skin ifritation are being
CO&&\?&UBB@BCWPglrye%%r%ﬁag}%mJﬁ InpHpiclstaran a1 eseliepry protocols
I
cuglgaﬁté}ﬁ nlsigr&\ﬁ%e id AR 0? Sﬁ%?‘?;ﬁgﬁﬁg{%‘?ﬁlég‘k%ghé %bcg%ﬁﬂl&tn goncentrate
fot hdefiradmetiad, nnal(yvghcklg} thwamgoieeSntamﬁmbﬁﬁfﬂletsﬁx bfexposure and

response via 30 the derpal. route. C earl
ObSERYAIN VFFT ARUREANENE P Qdalrip Ariiaticnds ﬁlaﬁmﬁ%é@f@ptdyng 9 the regulatory

crité U dNational or International Regulatory Authorities such as the EU. Alternative

methods for assessing skin irritation are being developed for regulatory purposes and
otherwise and are also available the determination skin irritation potential. Dermal Toxicity
is defined by the dose of the formulation (mg/kg) that evokes a systemic toxic response via
the dermal route. Clearly any reduction in skin irritation or dermal toxicity is highly

desirable.
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desirabl e. WD 2004/ 064796 PCT/ GB2004/ 000091 -2 In EP
0467529 there is described a |liquid aqueous her bi ci dal

W@ 0upo6di796 on conprising a salt of paraquat orPdi/GBa104/000091
or a mxture thereof, in a concentration of at |east
50 granms per litre, in adm xt2¥e wth a suspension of
from10 to 400 grans per litre of a nmagnesi um
trisilicate, the conposition further conprising an

enet t - ' i cate
A AL L ——
a Edlﬁofﬁﬁ&(quﬁtl adiquanof Mfrﬁ)h&fe thétest; Ir0$ esncantranesTAs 1eabtdol lams per

her bi ci dal conpri si ng a}f) a herbi ci dal conponent
litgey i perBIXHGC aflthsaawp@moa émmaw tor4Q9 a@m@ pe@ntreaofm magresium

trlspl% %otfhe c&mgg)stlt? ?rgﬁlr% ern r}e?gﬁg( %nl ?%ethc angéﬂgtpluf’ga %e ﬁpg lglagneswm
trigiHcaRtfome a gmf RpH Jiﬁhé Bihén pistridideanhited ﬂ@hlﬁcation further

conponent to the gelling agent is from1:1
digteses b]’l é@:‘teoéff liqyd herbiadalicomprisingo(iy @hkubm@@ cmmponent comprising a

sa fo% ar@ﬂ%} |9¥ 8&|qu€ ?)r{ gf mq%tur eCt 1f1)ga|1 lg%ﬁn% ?g gélla(t)ﬁle pH of
RISl 9i0e; 268 ¢i0 iaf @ndeBc Bﬁ@of Dy @BhiRn V\Jh%réu{‘gl%srﬁt?(%f the herbicidal
the acidity of thée gastric juice (which varies with

cogapionentyip the gellingagenius floas1:d tordan. Ve @bje@f ofabe utveptibn is to reduce

G TR R N
qUéh8§FialcymPbsitibe a@f%?dlijr%fb e HRALSh BliRYStedome aEleﬁy LakfR gastric

of gastric enptying bi pyridylium 15 herbi ci d
juige ((Whicb Neresuithih yubie widalppasibutrhas henegevalvard abow pH 1.92 for men

TS L R SR S LB AR g o
v1§d?9§1t}¢@ﬂﬁ9§ésttﬂ1@6bﬂtéqts abweubgd tﬁeexlat%tdf\gﬁétri ﬁ@'t}q}lg Pbipyridylium

in a short time cause expul sion o
hedmcudawnlil ntngBmeantlb bpyrappisd indine gy dmldatsdno\trynano ﬁbm theg stomach and

info i R RATH AGE  PE QPR U SEIetC RFRSPE In e cbhposition s
ab8RBE] Ridt98I 9’:1 il Q'vﬂl’l ih Déhoy Bhfe éc%ouegc ul%%n%éj%el containing the

ot herw se e pla In pre erre osi tions

blmurdg'hum\mrbmd@bﬁ semitmgnthefeéy pmmmg thie digested hadhididd from moving
non- absor bed bip | i um her bi ci de t hat

s B duCE P BHLRE e T T3 oRe! Py dybigsiompound
wcﬁﬁd"gﬂhteﬁg/ % @gfal:co nInOJref%prgd Edth Oééds?tlons gtu{x]%atf% re efnt ﬂ’lt

bi pyri onposi‘tion acc e I'n |on of

coh_ﬂ@oﬂﬂﬁﬂ 25 QSSEBB lm@md‘wdrﬁdu,ontdbeorbémhﬂpyﬁ@ﬁu&ﬁ flﬁbi@deﬂhat has passed
gel li g agent, eneti and when i ncl uded, the
%a"?‘i% IRipthe %alkw%fl%éffsa}tﬁ {heragtior ef theemels o Futhp gHent of a

o M e TR A TSP T
combaled effrits bf the @Elling@agpitpehieic, aﬂ’dﬁﬁhémfnﬂlﬂdaﬂ JtB@purgative, will

descrijbed in_EP 0467259 Broved in practice not to be
subsiiile rednes the gbegspiéon ofithevaipvrdvinen eqspetriddrom ghe gastrointestinal

traktniﬁ outgg bl%oame%e gﬁ@&e%y?&?éﬁﬁ@ed‘éhg %raéfgoeﬂélt}; ik pro uc’[I

The formulatlon described in EP 0467259 proved in practice not to be commercially

viable. It was found essential to include a thickening or suspending agent to assist in keeping
the particles of the insoluble gelling agent, magnesium trisilicate, evenly dispersed
throughout the composition during storage and transport. However by its very nature the
thickening agent increased the viscosity of the composition and a balance had to be struck

between the problems associated with a high-viscosity composition and the need to increase
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the particles of the insoluble gelling agent,
magnesiumtrisilicate, evenly dispersed 30 throughout
W b@4oetTpOsi ti on during storage and transport . PEDGEB@®E/000091
by its very nature the thickening agent increased the
viscosity of the conposition-ad a bal ance had to be
struck between the problens associated with a
hi gh-vi scosi ty conposition and the need to increase WO
Yi ;
Vlg&gﬂ#%gléY@@% | |tﬁ%q?§,goq%§8&§am§ ilf?l%%géﬁt IIJItlﬁractlce the balance

pragﬁh:tn urdhappy mﬁprﬁmﬂehﬁ i £ k}aa’tsbﬁupo@ﬂh@ﬁ @eld adlatwaya;&fb&‘ stability as
npromi se in that the conposition had relatively poor

reg@rébﬁqtﬂmg ofthe spb@ 5¢1él§g agent Dfrstrsgﬂlmrowqieexg@asmbg‘esqqun gesulting in

dlﬁﬂ:%ﬂg 1¥ ? : Cﬁt Ia.)l}d Inﬁeagﬁé ng ﬁé %grﬁg&%(gg g}fﬁﬁ@%% ﬁs;ﬁled’lspersmg t%% composition

efERPAS id Watlr intthé bpraytank aha ddtisney 1?1'rﬁﬁufgré@n}ﬁ9 BRRSinEsORettling of
5 effectively in water in the spray tank

theidispersed sojidiinorganie gdgng ARy Ny ricadi to ercsnc@matwm pgdeEht of

ersed sol i nor ellin ent | ead
mpg RO RRIRES xRt Spr AonER Tl i, AP of Ftoni oGty of
foMBiiaten BABEd & anli6he tiat th'eﬁel@Né’px@pcﬁﬁ@H@éFth@ Ehg?édlé}lts Ftﬁ:sent in the
contai ner of fornulation is used at any one
spray! tankf vdl motepoespood o bibse intenided)arsbiihe mfsmpg@ﬁ"emmaynntdoasequence
r nk w || coLnre t.o those intended
el R At B i o Dhe TR RSt aben Gh AR s A7 ghan gum
sold@llePieitidBamEeELY & f\lec{ddecﬁlst@ih"é i&@f&'sﬂ%eﬁflm@%&ﬁ%éd"ﬁl the
agent is the xanthan gum sold under the tradenane
CXNEQEANTbﬂd is hdveevies a bhief mmemmlweﬂm agjtahtperuspanslent dgants include
1 exanpl es. There is however a brief coment that
a Pﬁg sui tabl e suspending agents include alginates.
I'n MOWB/RAHBLIR itlis dl1§clgéeﬁ%é%stﬁﬂ ¥éfi‘1ﬁt Sthahs & a?@glﬁ'ﬁnsmgly
t hensel ves are surprisingly 15 e ctive pHsensit
efigetived plfysagenecllng agsms fartuse mlqh)hlpydyﬂyhmm saflférmulations when used

s A s s 2 e nIChP b P dhiieas derlosddes e b alginat
as @lpBi-BRlEred %élhﬁg BEEd ik BQSH&MheaslL bPY c@ﬂg&txtlégg crﬁ&gx?smg a salt of

manuf act ur € of “a~conposition conprisin
pap@naiga sdlt ofaligalt br @mixtucputhtreof, tiee mnﬁo@ﬂmntiheh@@f)mphbhﬁg an emetic

sition f rther conprising an enetic and/o
andoF BUERNS ek Fhaf Rt 2gket Pl e dakgatiocrt di acithrigef human

t the acid pH of human 20 gastric juice. It
gaﬁhéfﬁﬁ understood that the inventions described in EP
046 15211 tsenchde¥Stodd /that Bizcl 2 verdtions dedceibtdth M gilclﬁ’ﬁﬂzy ah® WO®2/076212
j.tigatiqn_ o he oral taoxicity of bipyri fum
arﬁ% 36 Erelwﬁﬁ%wﬂ%ﬁﬁ@np& thaaralitpeasy aﬁ% éfhuﬁ“eh%fb]él%ﬁ
[ |
cofien B IHAMIRlop wHRARSRT el F SBRSARILSILEE Phe rithylin reies
on Smmf@shalkqewomof ihegetied Odirﬁpd»sﬁt10215fr(§?rﬁ lﬁhebﬁorﬁbﬁplﬁ)bﬁdnﬁﬂg before it
purgation to assist in renoving any non-absor bed
carb%/?)

fljangpy purgation 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. We have now found that alginates have a surprising effect in reducing the skin
irritation and/or dermal toxicity following contact between the skin and a bipyridylium
herbicide composition. That effect is not to be expected given the teaching of

WO 02/076212 and the entirely different mechanism by which alginate acts to gel at the pH
of the stomach and is then physically ejected by vomiting.'
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her bi ci de whi ch has passed fromthe stomach into the

small intestine despite the action of the enetic. W
whawe/ o609 f ound t hat al gi nates have a surpri si PgI/eBR@a000091

in reducing the skin irritation and/ or dernal

toxicity follow ng contact betd4ween the skin and a

bi pyridylium herbicide conposition. That effect is

not to be expected given the teaching of 30 WD

02/0 i Lely.di r [

i oo 108 AEBER AR ity BERE R AT et or 2 swaten
offilstes or fope ras plilyassing Ifbryweyreis tagd ibyariaulht foPBeaviMpexuding chronic

2004/ 064796 PCT/ GB2004/ 000091 -4 Solid calcium .
warRstyelpas wengueleg uloprs diabetic wlgers ped prsssirefllcersn dnrowisveis published
: | &Yl . _rope a, dressjn
oS O bR Ogbel LB R o e e §bsorts and
inCdrsicnivith ARLAdRIds Fond theesiRdSint @gmy {6 a:ﬁydﬂpﬁlﬁegep _Alginates

ul cers and pressure ulcers. Areviewis published in
tepd tmiecoanamde meis erd fostepthedbamationgd sramilatiosdissise Induaemoval, the

lnat eg%i bre absorbs.and.5 interacts with fluid

al
drtg‘%?nr%%?atb_g WAt P R PR RO hs i nt o a hydrophilic
gel . Adogdingtete fp?&@ﬁi ihGenki8 R Pht®14ASvIARY 8 efHod JrAStl protection
the formation o rwgr anul ation tissue. Upon renoval, t he
follpwing qegtactpetiyeenidis Hidd andagompositiombémprising & hptyridplium herbicide
w@éﬁoregkix gjgc to the resegt i nvention there is. provided a
ASESTooqRrRg BB ERES 8 25151 B S CLHSECE- bet ween
t he ‘Bid t8rn@ BibyAd FIAR A8rb!di @ inERARY pash iRlaPd Sl
her bi ci de %5{51 V\ﬁli ch net rlmdncorrprlib sedsﬂlg%’ﬁé@ﬁ gﬁdaﬁﬁl}]}g&?nﬁpamquat

ang| dyqueat Barpquas andidigoatposnernahly famelated n the Symi offdgricniturally
herhi.ci de incl udes paraquat, .di quat and, a m xture of . |

scl G ot Mer el S Th BN ReLROraiRa e B PP HORRPT i suitably

anf £183Us@bBEnkBteliN@ndArtBbe iR pslt tdUplitdionaccept abl e,
wat er - sol ubl e salts. The conpadsition for use in-the

Thms eqeenus comporifians acsordmigttaiieyinvanion quitadils conaio ahtenstt28 grams per
.intended to be djiluted prior to application. 15 Thus
littg 1 iRl i BE A0S BOMER fporBORk RS L gHALfi mBRures thereof

© (iR @y Yor SO RS AbiRain fefRdl & ﬁerg{n%éﬁg'{dylihﬁntsﬁ e{pgé;ssed as

exanpl & at | east 40 grans per litr par aquat
biphirglytmaen.nTlx¢ congosttivas emfy cofiaindgreateiutabh §O gramsper litre, for example

C jnatjon referred to herein as hipyridyliumsalt
&r %%%%Bié%fed(ﬁ) RS BeTifFS ﬁ&alwmﬁyﬁsﬁIOIThQO@BﬁﬁBngtqan%mﬁ&%OO grams or

i r | . e I

mGERLP BRORL Bisphs kb Ao RRfatbh b Sara B ARER @ about 250
or G50rgd spproaciss tentppeniimy vaRH: gnarsition stabilitibecnisra problem. In

litre may be prepared, al thou%h a concentration of =
PR RROSHIANSSR BELOBRiI FstieT D400 eragisppe fitre appipsrérien ion.
TS SRR ke e EOEp RIS AT R SE TRkt B RT3 eftans e
litgrog bipgridylnan icdtD0 granms per litre of bipyridyliumion.

Thus_a typical concentrate conposition contains from

50 lhgﬁqgmppégmpqetaﬁ usgddiepatny e Ig,}lalss of natural block copolymers

extracted from seaweed and consisting of uronic acid units, specifically 1-4a, L-guluronic

and 1-4b, D-mannuronic acid, connected by 1:4 glycosidic linkages. The general structure is

illustrated in Figure 1 below.

COOH
O 0
COOH
OH O OH O O——
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litre of bipyridyliumion. 25 The term al ginate as
used herein neans the class of natural bl ock
weopalgates s  extracted from seaweed and consi sPCTIGBF04/000091
uronic acid units, specifically 1-4a, L-guluronic and
1-4b, D-mannuronic acid, connetted by 1:4 glycosidic
I i nkages. The general structure is illustrated in
Figure 1 below COONOO 0 ~ COONOHO OHOOW
2004/ 064796 PCT/ GB2004/ OOO%SéURES FIGURE 1 The ratios
of mannuroni c/guluronic acid residues (MG vary
Thiepeiodbfiganiurbiie/galgalic acdkaiues (Mm}):@dr& )zie;?énﬁin%aﬁﬁﬁe algal source.

are classified as being "high-G' or i gh
Typigallyalgigatey are slaseified a3 bping highh& fans mgbef hélgodsum often sold in

th§ 2?fJnIm ijlthe ?%élg]?ltrsggtoug & g?‘eﬁgr £ %;ogll%ﬁng{%a} & rra %B%tﬁmnvlaﬁgng proportions

oﬂ’[eghaaucgmlmyldﬁm ch the al gi nate operat es to achi eve
dermal protection is not wunderstood and several

al t eFpempchanishely Whish ﬁlwalgl@atp opeaiasdo bghivwydenial protectlon is not

SRR ERP bl i B SR S R B ¥ lhion. 1
cleatrmlo%eéﬁﬁlat @Eétevéi@ﬁé:ﬁlbaﬁﬂlshﬁ WOV B/ RG22 orh Bt BP “triggered
ace, whilst skin may in sofre circunstances f

f jrst
dwn&dym W Od}QéO76i2ﬂ 2.slirthe first pkwe,swhilsh akintoiegy is sommchcumstances
cont ai ner . t hat

t .. effe cidic
b ljﬂﬁdl?vagé,ﬁaf? 1 Euiel i Soet B Rorian TRp R CanisElcchm poidic
conbgndr it katenel HeGwallawtd | b&nﬂ)déitfd?l an‘dhﬁ &ﬁfﬁgp@itfl iR highly acidic
gels. This aids its renovals fromthe
ga@@mumcp,qhe ¢aMpastan gebs Thtsmdssw mmsgala fmauﬁhe abdy)by vaniting. In
cofl r?sq tég ?km 1%%9&%&1& ﬁ{c s?qr%gﬂ 1}@@1 Eérfaicglttb%ﬁls most unhkely to “trigger”
a [
AR 05 B S RS SRR g et
willimmeslidtely stagsoldtsowit Skir arsitation resuits af Yeasmm bert $lohnthe skin

pepgET S P ar e s OhLieonBLY] Eerbaeees pﬁ%f'f & the RemaRiifion drics onto
thd $kih STtlid Kl?él%t}fahﬁlte aﬁéﬁﬁat@h&' 3 I' egll?)gezzta?ltt e S af%ﬁﬁébﬁ%%@g tion dries on

action as the conposition
theeskamr birtyexhetly idw this & aaliikvelie dnkisowmknown. Ther e does

t r to be any, connection bhetween the nmechani sm
no @ﬁ{’%ﬁgs 80 %Paearée bE anreQiRe e tehy eendhe Serhagisi by g«thsch a solid

cal'tcﬂléﬁ B8iARA rbdith OfssibiE %Y{He%eglﬁédéﬁﬁaﬁw %d?ng%@nqé wAlShs and the

skin protectant action of the present invention.

We have found that the addition of alginates does not necessarily provide significant
dermal protection against skin irritant agrochemical compositions in general and the dermal
protection action of the alginate appears to be largely specific to herbicide compositions
containing bipyridylium ion. The reason for this is not known.

Examples of commercially available alginates suitable for use in the method

of the present invention are shown in the following Table: -
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have found that the addition of al ginates does not
pr ot epCT/GB2004/000091

woewesedrd | y provi de significant
agai nst skin irritant agrochem cal
and the dermal

gener al

der nal

nventi on. W

conmpositions in
protediion action of the

al ginate appears to be largely specific to herbicide

conposi tions 25 containing bipyridyliumion.

The

reason for this is not known. Exanples of commercially

avai |l abl e al gi nates suitable for

use in the nethod

of

t halgipresent
Tabl e: WJ
Manoner Ca

Nienoawat |

20044064

2+ cont

nt 1%\Vis

ofa%Atateahd
796 PCT/ G§20Q4£,00008
o]

WI'Ye Visedsite

oSitv

f SppresMnacular
1 -6 Alhgi nat
welg
ox. nolecul ar

11%

pH of1 %

solution

SANGTEX Ri
high MG |

Ca2+, 600-

riaghi N G( riPers§aWef%gt

ow Ca2+,

0. 4%,200- 4

¥ MANUTEX_RD_high

t saP0r0p off
00 120, 00(
MG | ow Ci

1 MANOIEXORR
) - 190, 000
2+ 0 4% 4-15

5.0-7.5

MBNGHER KDgly highd§ -

900 120, @

eyt G50 Fy
00 -ma90,

h_ (o 2
T z

hi

)X KEfGF N

40-80

)00 6.4-8. %

5.0-7.5

I/l:l ol Il\l 1 \/

S0V HYg
110-270 80,

hi~nh M _C
.5 lﬂgf.%% HHXMW
1

000 -

UCGEL
20}.5% 0 5.

o R0

0-7.5 GM

0
0.

6.4-8.5

e
120, 000 -

o

A N e

190, 000 4

. 4LBemax 1,

508060
gh M&hi

5% nax 15

T

DO The der mal

6.4-8.5

| ar

glé\ggl ar

PUANEGEL ON hR\E:MEC
wei ght of,
wei ght of

lbw CA¥Q1 2L
t he al gi

t & 4l gi |

FTT ey
nate. The

pate is pr

ePENERI28F0d
aver age
ef erably from

5.0-7.5

5yIAN0GED 5
in ticd
for exanpl

250 G20

lar from
e that Qg

fiow c€% anpl

10,009 to

od der nul

e 160060
200, 000.
protectio

[ 0 §0b6boQQ0kh, o@n
W& have found
his provided

5.0-7.5

JSLEGSObt

190, 000) 4
80, 000)

NRNMFEX

nd MANUT

Xt ures

RMigh(Gat)) e
FX 1349, {10 ¢

cul an00fei g
pcul afsopei

pf_differe

ht 122,00000100,0@
ght 12,000 to

ht grades

f alginate

64 -8.0

be used if desired. The nol ecul ar

The dermal protection provided is not critically dependent on the molecular weight of

the alginate. The average molecular weight of the alginate is preferably from 5,000 to
250,000 for example 10,000 to 250,000, and in particular from 10,000 to 200,000. We have
found for example that good dermal protection is pfovided using both MANUTEX RM
(molecular weight 120,000 to 190,000) and MANUTEX RD (molecular weight 12,000 to

80,000). Mixtures of different grades of alginate may be used if desired. The molecular

weight of the alginate is reflected in the viscosity of its solution in water under a defined set

of conditions. Preferred alginates have an average viscosity in a 1% aqueous solution

(referred to herein as the “1% Solution Viscosity”) of from 2 to 2000mPas, for example from

2 to 1,500 mPas and especially from 2 to 1000 mPas and preferably from 4 to 450 mPas at
25°C as measured using an LV model of the BROOKFIELD viscometer (Brookfield

Engineering laboratory, Stoughton, Massachusetts) at 60 rpm with 2 number 3 spindle.

Especially preferred alginates are those sold under the trade name MANUTEX RM
and MANUTEX RD. MANUTEX, MANUGEL, KELGIN and KELCOSOL are trademarks

of ISP. The concentration of alginate in the composition will generally range from 1 to 50

g/1, for example from 3 to 50 g/l or in the alternative from 5 to 20 g/1, and in particular from
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wei ght of the alginate is reflected in the viscosity

of its solution in water under a defined set 10 of
weorndioed7oms. Preferred al gi nates have an aver ap@er/GB2004/000091

viscosity in a | % aqueous solution (referred to

herein as the "1% Sol ution Vissgosity") of from2 to

2000nPas, for exanple from 2 to 1,500 nPas and

especially from2 to 1000 nmPas and preferably from4

d.usi. | of
5 L BRGePrPlseo o OF b Ehe R AEmgy RS g eese he
vib@siey aof BE wom%ﬁu&hb?and Mas5RB GBetpeIlSIn @R cfaPPRakfidevifist a

nunber 3 spindle. 15 Especially preferred al gihates
copeentration ef belbw Jugitimay nbieprovidel suffigivnt daMdlE6tdelbn.alibe pH of the

MANUTEX.RD.. MANUTEX, MNA ELA N.and L )
RS 9,00t PTG e o 6 AL TP B ToproX1 o6t RX{HE qlfinate, and pH

fithebt $hidpe§itivé ; ] if desi
TINS5 0051 0 858 ot v
gt eer st lity er forcmy Stleo ré@6org/For parauatrcopgiokitions spichl witues are

2004/ 064796 P 2004/000091 -7 5 to 15 g/l. .
b%f? 0 Hﬁ%éﬁﬁ&g 43 exaPlgdetyesn abputpkl oo cgd bl 7-agd in

Lo a _ . . _ W

e 9206 Ml 36BN out it
pHWI Cetventiopaircelstor bdes sudifashedtivacad gr sodivay hpdroxide eayde used if

sufficient de rotection. The pH of the
degizehigadiushipeip ?%bgﬁ?rf"??sétéﬂn-i n terms of the dermal

or ot S : _

D1 Py RSSEEPLORE Sl e 2t L ARLA pRACuRIGRa T trifoss
apphgations ad] it st pefetred ilat desiiscosityt @f the fpnmiontodithd intantion
.for any other. reason. For paraquat conpositions
CeappposhionyAcaEl " pemetrsidisnedbometion of Exampis 5 belgw 300 mPas,
anggﬁfﬁlgu ??fo\gﬁg(?}% ﬁ%&#?r@gnﬁpor lgiﬁgﬁg%@ %S&prﬁ?%]sgaﬂgg}reéferably from 20 to
200snRds| ¥t veidl hesttexgnisad hetveese thad B bidh wiktdsity Gormfalthtdn, for example

Conventi onal _acids or bases such as acetic acid or o
hayiggiascasisr o664 09enkasor rore.deey have utihtgasemedpecalisag arplications.

i & 00 ' i i tv..0f -1he . .

T Bt che CorRREL I co B i IR b} ptgnt imetucing
angppffaceatd mBsenand it is preferred that the viscosity of

the fornmulation of the invention ("conposition

vi sddgipeqpe)of fhe preseitnventips) ip got ieairigisd e annspepifisrmgheous

bir By Herbicladh oo S, LS SRAAT o BRI Phis oftingte shoula
prévdde2ddmabastectibn i febpdotof REREHIIERH uEEMRIBEeHARS vhhidd S6quently

viscosity formulation, for exanple having a viscosity
cogpinzoovetasaladiuyere or algr pdditevest | Commetainl sompositions generally

. ci.alli | j.cations. _.The.vi scosi.t. f. the
incBEEHE} RERe SRFLCER' @ dBvan Bl OB Rrtis b
bidptSo @it e Bt the Mefbie &) gSuchnyirfBdthrita 6leand1 Bk iyvas ®NhosERRilled in the art

spoPe of the present invention is not restricted to
anq-m)y uglg gficrie naguewagnd anionic compounds. Examples are listed in EP 0467529

the disclosure of which is incorporated by reference. When one or more surfactants is

present the total surfactant concentration is preferably from 25 to 200 g/l of the composition,
preferably from 50 to 150 g/1 for example from 50 to 100 g/l and in particular 50 to 70g/1. .
It is to be understood that the presence of alginate increases the dermal protection in respect
of the composition taken as a whole, including the bipyridylium herbicide, surfactants and
other components that may be present as described below. Surfactants included to enhance

biological performance may contribute to adverse dermatological effects. In general however
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20 bi pyridylium herbicide conposition. It is clearly
desirabl e however that the al ginate should provide
wa@leoonmb47pé ot ecti on in respect of commercial | y p&EGBR004/000091
concentrates which frequently contain conventional
adj uvants or other additives.-&onmercial conpositions
generally include one or nore surfactants or
adj uvants in the corrposi tion to inprove the
| h h, surf
WRRRE{ohRN R BR flioh OE L BlaRA: B SRR s B Bsbmiaytiom
hexbici deriotpoRition iafd tat a&tehadplotdttion m%@&‘i&nl%m&% respect of
are listed in EP 0467529 the disclosure of which is
aquee By Ww@wnbyom@mmﬁbsurwmt olndeeska bipyredylium composition
nt the total surfact
cGfbRE PR o RAFERE malr oy Ashress S 560G pvegrinhgepresence of
algHARQBA 4 8dtres Mcﬁﬁ§é&i§;§d@1tfdh%§i%ﬁlg’ al%ﬁﬁtc—%dt nB%[lrfactant What is
exanpl e from Oto g/l and in particular
imp@ygtant however isitkattadipyridyhumrcsmpositivh abnmimmgxrlgmenemﬁd efirfactant

al ate iLncre der mal otection.in respect 30

s v Bl LT RGR thalbh e B SO R QR FORG ThRG Surlictant but no
alRiner i dyl i um her bi ci de, surfactants and ot her

conmponents that nmay be present as descri bed bel ow.

Sur f Bxanapiessofi tmpllcalcﬁacbrma)smfahmntsenclbdm sadi @fadn alkyl benzene sulfonate
rse der mat ol ogi cal

rf ormance contrlbu to ad
@F‘]a% &%dimm PR ‘Eﬁ“g{l dpdoey LQQHZ% Ht6 oopargercially available examples
inBedé SBAGOL HABAT La e BN R aftu Pl tel AL eﬂ?ﬁpl? Eﬁedsg Bf gé‘neral formula

the alginate is associated primarily w
REY O 1GRMQCR COEE biteireB =0 np0s iatkiybandne & a2 (dann.icially available

s e R DL SR R S Sur T act ane . ©
diogR €3 @,‘E(Péffah% b} BiEh SRR §1'nta'118@ sul%)smzahﬁle%&cﬁ Kk Bisodium lauryl

irritant surfactants may s owa greater s
sulfosuccmaieand dmdlurmlsbhm:ybmﬂﬁ;em@mané (commbggeinly evdilable e@amples

RO R0t o SRl o
subbR)Eindit | E&UE‘ QBBAH 1%(\%2%&12@&@0“12&9(( &%nﬂle?&{x n ﬂ%bele examples

surfact ant ows a rnirri
inclode AEB@S@DE@TQ csminmi tlkgirsutfonicainates gushikisfsadiualauBll tulRBuccinate
al gi nat e typical anionic surfactants

(PR 2VSHE Srommci DEXESSt: sdhem aptiiplesdhrmaldehyde
co?&en%é?[gé ermgyal al% e%%irﬁ%% 1&%%&1@2 tﬁ&;@;ﬁ sodium methyl

conmer € exa I'nc
ol¢d5D MiAYe (cahin)drmellj’l avaylablereRaxylea irtdudel ADINGB UIITG@%;;&@K% €arboxylates
of general fornula R(OCH2CH2) nOCH2CO2H. where =
(cempmerey Yé’i"%‘% I%WI% igcluge B G5 A); Phosphatie estrse

(Cﬁﬁ @;3 %fglw %SS%.IB%EO@%%Y an cinqg?‘ EEE)?’ %?Cl?ﬁ}]llde sulfate

(ccsmlném&ﬂﬂty(alvmwbﬂaese)&uqﬂlesaﬁclddéSGEN@m@IaM\M 15
sul fosucm nat e and di sodi um i sodecyl suI fosucci nate

( corramgleaof (pisphnerinnic w@ﬁ@n@sncludﬂ:mwlspmtﬁmxylates
4B PO LonGIE, S AR BERRERed, ek o
etlg/ldnt ogide ahd propyleno BREE ¢t cthhyrc AV v aitibge Suaiddsdiclude
SYNPERONIC PE/F88); alkyl amine ethoxylate (commercially available examples include
SYNPROLAM 35 x 15, ETHOMEEN C25 or T25 and NOVAMINE); ethoxylated linear
alcohols (commercially available examples include LUBROL 17A17; other alcohol
ethoxylates (commercially available examples include SYNPERONIC A range (11, 15, 20,
etc), ATPLUS 245); and fatty acid ethoxylates (commercially available examples include
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i ncl ude AEROSCL OT); sodium al kyl sul fosucci nates such

as sodium | auryl sulfosuccinate (commercially
w@r@ithetshe exanpl es include TEXIN 128 P); sodiRCT/GB2004/000091

napht hal ene fornmal dehyde 20 condensates (comercially

avai | abl e exanpl es i ncl ude MORAET D425); sodi um net hyl

ol eoyl taurate (commercially avail abl e exanpl es

i ncl ude ADI NOL OT64); ester carboxylates

C%%Wfﬁ% Cft é%e%\é? dltﬁept s%(‘fgégrﬂ s&c% ' y av alnF g@A Oqa‘ltes are sometimes

t6 esters FCial
claxsaigdl 8 %aﬂldlﬁ& sietencEImEDT @O heuttEAHPEGN 2ndi 6@&?\%&1% lof ﬁie%resent
(commercially avail abl e exanpl es i ncl ude PCL Al
inyentPudhey ag pestperly shesadererbie-ieqwndosigr f act ant s inclu d e

e Er B CRiE S BhiE Srart TR f prninl c_gﬁyg‘aﬁwd@gkoxylated
aighies S‘%ﬁ‘e‘ﬁfﬁ%ﬁp?gflﬂf%@%s%pgwgsfwﬁ'ky|

am néargjuabisythat@nhon mme of el lyl' almethabl @’ -bipgrigylasn cation. Diquat
,|nclude SYNPROLAM 35 x 15, ETHOVEEN C25 or T25 and
TRET) Darge Bothg el @awﬂqnﬁé’@% -bigyridyigmaiation. Salts of paraquat and

dlg[iﬁer a?drg* Ln%/ntgﬁﬂ o%? %‘ij gl%nf &(‘gl e c}hp eRg‘B%lZnAcle%he two

rmerma

pakdrRhaged mihud@y&‘ﬁwﬁﬁ@ﬁu@uﬁ range ( 11 15 20,
etc), ATPLUS 245); and fatty acid ethoxyl ates
(co rﬁiﬁ@f‘cﬁhs Pha,rafavlasqcé@rlemé&laqfﬁpfe%f 3 bieyrdRivgp uatemary cation is

SRR T PRI i, A g o

coRivenieepddpeRding dbassintpl€ d)nt’:tﬁstc Préferibly the bhid ideHeswhibl bives rise
at neutral pH as in _nost conpositions of the present

tojarpals of Py cigBl Wetersduls e |B;cam@}@§ iof epieds, tvghiglemay be mono- or
pﬁ%én? nﬁc‘iudeEﬁE%{EF% %gnq%f %stu}/fgnaﬁe befi acgalti(; | Igé:rgxgiu rd %Ct %n{:}ﬂglgde citrate,

dée am ne (004 es and Al

flfdzesiReEe fahdryteafladroBitat, REATEPI Rt Rl Qnalgﬁé:%étﬁgﬁsulphate
roducts) Paraquat is the comon nane of the 1,

ni ratemrﬁmm}ﬁ,-phoap  palicytije, isuapinate, iseiphatbi thisgyanates tartyase, and p-

R i T I D

et 8f SmAB AASnCHThihREs S fiéehtiHes NP&AhORs Ghéﬁr%ﬁeﬁ& and
bal ance the two positive charges on the bipyridylium

ecnmmx; peraqud ishermeallyeanufrstaed end sid es pezadyiat didbloridé fvbde diquat is
rjid erna cation is independent of
gwﬂggg¥§i%¥é?%@h3%§@%PgT d ani on, the choice of the
ani ®indeShAcHIRdd@stie herbi QM BHRRCS 2 HRREAHerteidd Hipyridylium
exanpl e, on cost. Preferably the anion is one whi'ch

qugierrasy ¢ation residesan el datiof onlmv musmnalmtoequoﬂ;@dzqmbmtrdtlyms of active

. | f ani . | ent
ingrAPRE0 s S PR B ichin Sur oY kot it Sy g i algnry cation
unlRidt Yihat@se GRk@ri de, citrate,

If desired the paraquat or diquat may be used in the formulation of the present

invention in combination with another agrochemical active ingredient and in particular with
another herbicide. Paraquat and diquat mixtures are also useful as agrochemical active
ingredient in the present invention. Typical mixture partners for paraquat and diquat useful
for incorporation in compositions of the present invention include ametryn, diuron, atrazine,
glyphosate, butafenacil, metribuzin, prometryn, and terbutylazine. Many other possible
mixture partners which may either be incorporated in a composition of the present invention

or used in a tank mix with a composition of the present invention will occur to those skilled
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15 fluorosilicate, fumarate, fluoroborate, iodide,
| actate, nml ate, nal eate, nethyl sul phate, nitrate,

w@e@pioettad e, phosphate, salicyl ate, succi nat e, PCT/GB2004/000091

sul phate, thiocyanate, tartrate, and p-
t ol uenesul fonate. The salt of-1the herbicida
bi pyridylium cation maybe fornmed froma nunber of
simlar anions or m xtures of different ones. For
n
R Bl es e R e i P R0 e A & W hochiog, Aglgnifen,
Ablohil e, Ahmmaltazbﬁe Zﬁﬁnﬁﬁﬁiafzalfét AﬁﬁémdﬁldB%SIdSﬁS% WeAdRtcor, Bentazon,
di bromi de. Since the characteristic herbicida

Ba%!@phpﬁ{l?roafoxaméﬁwléfe &arfentiszenatethyb C63A R@68 54uGlomazone,

A1 R0t R G Rt VBB Sy 0Ya, Dibnibiinia

Dii¢1¢u@ghh qmmumoﬁﬁt Bfmé&haRRil, Keatlofih, men&&aﬂﬁieOﬁlo}mlam
anmount of bipyrid I|un1quaternary cation unleéss

Fodenseqti Elametsa 9@@1 msxcﬂdra@emtyleﬂlmnexqaar, &turazoleyFlaiogyatr,

F RS et R e e L i, Effosuluron-

e mm&%&ﬂmeﬁl ﬁ'['&l datn R lthdaP) 2 im¥ab
heg%|0|de Paraqugt a%d di quat g?itureg grgﬂg%hﬁ$yLIO&EUHmnn

Isopwpedoldsoxaghlovhisnisoaiilele] MEP A, MERH] MIGIPH, Mdftrepyr, Mesotrione,
sent en i on. ical m art rs f

MELPEE et MRt B B, TR BRboR Birpeiba-402089,
P&RIMOH AL, Q’Qﬁm@tﬁlﬁirbﬁ IROASARL P&&Ylﬁfﬁfdnoﬁ%zﬁcib% Y s AR YSL

di uron, atrazine, 30 gl yphdsat e, butf at'enad
Diraethirtsnid, rSetlpmydmu rSy glufeaihtd, Sitharind, Smrtmoﬂvawv{mblaemm

0ssi bl xture t ner.s which t he
SPREEPRo SuEAnG SRS e TERGSHl gl Tesuln.
or UR QM1 bB afprbéinted 'ﬁ'laif Wihildp 112 rﬁﬁ@ﬁﬁ%‘)ﬂ QEtH%rpé%ég%nvention concerns

pr esent invention wl occur to 0oSe SKi
1@@@@%@@1@@@%@20@9@@@%@ uselif) themethed af the invention will

Re a}lve ex [ de 2, 4- D AC304415,
ng 1 ﬁp EBF I;gﬁ(? *oerﬁ uce % cg O of AR Exatlab%rzc@hberate ingestion and
wmé@leltam @5&5& 3 %&mnﬁ GnBAS 145138, Benoxacor ,

Bent azoh, Bi al opho Bronoxyni |, Butyl ate,

Car f &Awbrnety ofikn@tin yxlnpﬁ@@@aﬁ?eﬁl%é in fle@oBpOsi€ons for use in the method of
' Cl oransul am

Cl opyrali C oqui nt ocet - nexy
thennygatie ﬁowv&&&g{émg& gqqptéqsrﬁr@thoge es1BpQEds digplosed in UK Patent No.
1 5@7 horfse ﬂg@ﬂyfﬁn{u%%slﬁ%%{aah\ﬁﬁ ﬁ]l%%b?&hég abfh b&%%ulg}lg Steferred

| orasul am enacet
enEdtlam; 2Haotiae 6 peethyill 5-okd-dmi-wrspyli4)5-dBlydf g atigzolo[ 1,5-a]-pyrimidine.
FI uroxypyr, I ut hi acet - net hyl , Fl uxof enim
For Lﬂn?%nbﬂ CTRRHHS l}sséeﬂ@e cefnppBEemutlbyarmsipendine imen-the
I
pa%um% e'ﬁ Hl% félt épyr %}Mélosu ao?gigg(cla% %SZC?C%X(E Patent

No. Sldﬁaftﬂ‘i’l i9 m;dall, the coaconadtion of @netMGPpvefiYelhiB, frdivﬁ:@ ﬁ’ to 5 grams per litre
Mef enpyr, . Mesotrione, (10 Metobenzuron, Metol achl or,
of s @élmOéﬁﬁonivBRm BOMPRGi RGNt AIRIBE 20<Ngxmso@9 8ge of bipyridylium

coE@r g, té:,gﬁﬁn%%gri bf%gﬁillfs(?{oofﬁ) gﬁm% et ?Fre and Fnr Ig)asryculelilrrf‘r)on’l 1.5t02.0

uron
grams per litre of emetic is preferred.

For some applications the composition of the invention may additionally contain a
purgative, for example magnesium sulphate.

The concentration of magnesium sulphate, when used, is preferably from 10 to 400
grams per litre of the composition based on the weight of dry magnesium sulphate containing

no water of hydration, and more preferably from 10 to 100 grams per litre. Higher
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D net hanam d, Sethoxydim S-glufosinate, Simazine,
Sl urtanone, S-Metolachlor, Sulcotrione,
w@iokeetrs@zone, Sul fosate, Terbutryn, ThifensuPéTIGBR004/000091
and Tritosulfuron. It will be appreciated that, whil st
the novel nethod of the present -i nventi on concerns 15
i nproved dernal protection, conpositions for use in
the nethod of the invention will normally also be
ects.of dent al

c%ﬁeptﬁaé%tn?gf }nﬁ &5 qllfllg gultgﬂag %{;\1{ T)ﬁanlé)é%\é}? gﬂc grams BFﬁltée may be used

a@RMYP BbritRNako pr@eideqncréas\éaph@wv@éffééﬂt@tri]nueﬂtﬁihghgévoéfi@aft R&gnesium
use 1 n e ne 6]

used in the conpositions
silphatermiap havm/gerse effp@foerfmemﬂetnmt statglir él“herwwosmon for use in the
ggﬁgﬁq?s di closed1 . Pat ent gﬁo 1507407 f
mg CPHTSR P %ﬁcoa %WWP 19%1 ALfBY ighes 2n pRoyant (alerting
{ I
AR R BRPIL oph B dofivHRivE oo dRporibed in UK Batent No. 1406881, or 2
vzltler[ic dcib- ‘e gympasiteinaeay aldoeoarpnise b ptg‘mmtmt a dyaiwegive them a

he conposition will vary dependi ng upon the
dﬁ%ﬁ?ﬂ@ﬁ OFrt ype of emetic used, but when an enetic of

the eb@ 2531%1%%{3&&(1&‘(1% HEnbabERkE .P%em]lg%ﬁg’z hay iﬁ ared simply

the concentration of enetic is prefera rom-0.
arsl gmaersentlydry Ihlxlmgthe 2bmpbndnire Srdidpdgindte aray Heaidded to an aqueous

, 1 00 it f
S Lt Dar S, Bk Al A RaRe, SISt b msred s aterando
subs ugﬁt%nﬁidﬁg ko bl EqL%oﬁ'Qg)lﬁtfanﬁ{btlﬂe;}f‘rMbr from1l.5to 2.0

grams per litre emetic I's pr For sone
appl Teahver®ntihdlustapd by thecfnlloxﬁnntghi'a(ampl@nh iwdﬁcm:ﬂyparts and
addltlonally contain a_ purgative, for ex

PHEGIREST i é,fo’r%&'smﬂléﬂ%%ethwsec%ﬂe@»n?%w@ﬁnwlwg Aéiivamts is in each
cat%éI %@Eﬂf@erﬁi@&ﬂhy gs)f%%hh tbP c&ﬁrﬁsﬁ{oﬁm&fd f TR d}ngeﬁt?aﬁ%g%f a(é]uvant in the

ne per tre e composition base

ccmfflpotditly)n magnaswhan #ud fehathen CO0AIFDT @imple thegireducONANSA HS90/S is
dration, and nmore preferably from 10 to 100 grans

suaglﬁeq 3 W% by gieight seittonal weumy dodeey) tpzomsuiiontie1 :
-11 ]ﬁ%gﬁ“g Iatskﬁ)ﬂﬁ'ltg{lowgﬁ%ﬁésﬂpébdslﬁ r%gtgg Subl ds%[ad ﬁegﬂgtory Protocol

up to grdns per
OECODt40Awad 402 pﬁowbd&lweﬂmmq&& Blif GaitAnce v@lfs fn@é’ébur@@ bising an in vitro
such high levels of magnesium sul phate may have an

skpijategen Bpeten teétr\(%?)rﬁi‘ls%ﬁ @rbihes@le&mqal foyistampeeof excised mouse skin
anﬁoa@&%hged%ﬂ t 9 gknllI gnétﬁu{)rtﬂ §f ¢ rr%fcal 1@61&”&1‘1’] ek 1Ié1nv1§o model. The

al’so con onven |ona |ve

te) d\ﬁhllbﬁt AdduCal the ta:tlnB@nﬁ)f Agem] }estlﬁQ feq@if@(ﬂr'ﬁ!; BesRfibéd YA ﬁﬂef)ﬁdlatwn
der|vat|ve as described in UK Patent No. 1406881,

styfly apethe ira ekia imtatéoncniinss testdSE Thdor m‘p@etlmﬁiﬁqu@eskm irritation
BRIl o0 A e S DT SOAY P,
Mhﬂ@iﬂ@wﬁiﬂﬁd&ﬁzow@ﬂﬁ Naglo 37 (RI0B) 123-136 which is incorporated herein by
reference. The paper reports a Phase III validation of the test using various
chemicals. Results of the SIFT test are reported as electrical resistance in k Ohms after 20
hours exposure to the test composition. The magnitude of any reduction in electrical
resistance is indicative of the degree of skin irritation.

The SIFT protocol identifies changes in barrier function of the skin following topical
exposure to potential skin irritants. It is also highly desirable to measure the penetration of
the test chemical itself in this in vitro model since skin penetration increases as the barrier is

damaged. The SIFT test was therefore refined to incorporate the measurement of bipyridyl
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and conveniently by m xing the conmponents. Solid
al ginate may be added to an aqueous 10 solution of the

whr@yoe4ys i um salt or the alginate may first beCHGB@4/000091

into water and subsequently added to an aqueous

solution of bipyridylium The jnvention is illustrated

by the follow ng Exanples in which all parts and '
percentages are by wei ght unless otherwi se stated. The

ncentrat | f [uvants is in,eagh ase. given in

PR bl 2R¢ melRbak s s tsiHida a5 ntieh et & o, apart fiom

tEDAAR Yl Tirad6labdlled Hathgant to itk ddithglR1RRARRRE td Aiblicst
iven when it ai s | ?gﬁqt hag 100% gFor exanpl e %ﬁ)}eﬂc%onto the

Sg\ﬂo dihe dospg\spM8hor & tested fomppmiogeheity ta 9o thyt theirglivlabel is fully
solution of .sodiym dodecyl..benzene sul faonate. In

RPa 8% o SRR b i GHoGie0r eah At B AYlobrdequate

nitdQlreBBRGn BROM 3TREN. R QRO 0in IR RO icdl i
subs]fequenrt1 Exanpl es, skin irr?ntlancym\%géoneagg%pdc%gllﬂ%ge)(posure’a

sampleof thetsplne rsképhor fluid bathingrthé unddrsideof ths skih SV dsEiken and the
based on the }?I iét rical resi tancg, of exci sed nouse o

RPN} o @agfibptAndt day Peklialed dhe S aidhisAinrpint was Beasyred by liquid

sdih@dtRR otBE GAHidbESGELS thisddH Svithn Vivo et NG ents 1€ shown that
test, which reduces the anount of “ani mal testi ng

thed quer the pmiosntabd pendtiagidn iofi pArAquoit ehrahgh the iskin that thdYes®the in vivo
t.he in.vitro skin irritation function test (SIFT) for

sip dgitAon S FEPEPSea pLMEAKkS DY, the comtentipnal QEG vegulatery iests The
ansinfaned o8l d i l ' Bl abil

pEsdai e, Fasa 8?ﬁlﬁ§%/%ﬂ;ﬁggé!g\§1?m%?’é@ ogﬁg}fﬁ{e\ﬂb%l%danew

cAiipgs203p rdd2Be fipGkuhpanbtration ofqarqeantaissdnipardd withits re2dvant
ref?rigce. The &a‘&fr re]gorts a Phase |11 validation of .

CqIRel &84S, RYFFHASFAA S Se e G daneonsitgls gipotengal Ranelits| Fyo additional

R R SR e BB B RSPh ecPi Ry e

equaggnerit udé thefbashyo fskituct patfornfinghdghitelyalStandesis sk@nwere the skin

.1.s indjcative of the degree of skin irritation. The

ingfapty sptigmdegy! sudhats (Prelve senitpdandingaated slin (uggetivoepntrol), as

. ' ol.|_ow ' sure to e ..
L C AT e N ——
bdtb pamgsdiaad hlgthaperéldedithOper@iratidhel gagffuaCtifitigh@he skin compared to

itself in this in vitro nodel since skin penetration
cqmRasiiRge hahdidmebcopipipialgingte, Thishagkasn sybsarsiafer in@ito where such

gl PR as oA B B BT BN e
chem cal s e.g. paraquat. Feawmefmodol ogy is as

descri bed above in Heyli n%s et al, apart from the
addi A compefitiendanmasiiondd feratsa du tte mehetheccdringity the present

: [ 1.or Lo reation to the skin. The dosing
iSO R0 BB PP aes ™Y o ensur e ¢ hat
the radiolabel is fully dispersed into the
formul ati on and at sufficient specific activity to
al | ow adequate 5 neasurenent in the test system At a
time point of 4hours follow ng topical skin exposure,
a
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sanple of the saline receptor fluid bathing the

undersi de of the skin was taken and the anount of
w@araneIve t hat has penetrated the skin at thi SP€T/GB2004/000091

poi nt was neasured by liquid scintillation counting.

Val idation of this nodel withign vivo neasurements has

shown that the | ower the anmount of penetration of

paraquat through the skin then the less the in vivo 10

skin irritation response, as neasured by the

conventional CECD regulatory test. The performance,

COMPONERIOSi tion in this in vitro SITFT prot DQ@N%EIQTRATION
terns of the ability of a new conposition to reduce

Parthques Kichlopielaet r at i on of paraquat, is conpar 20O (pariduat ion)
s b w100

—rel-evant—control—TFhus—percentage val ue
SHNBHAM 3 % 1pot enti al benefit. Two additi phe/!

=y AR PgsT tTveand negattvecontrots—wergsipetided
A?#kﬁgiébggt that confirmthat the 15 equi p'%%?’gﬁﬂd

re the skin irritant, sodiuml auryl hat e

MAeuhekamof skin are perform ng adequately I@E@ndar ds
| used we surp

Magosiun ndpltaatomdipingrids motacelet eflwalket of ( negaf 7441
hcontrol), as described in Heylings et al apove. In
#al | we have found that conpositions containing

ARG Rgraquat and al g mate reduced tie pem o of
paré%uat t hrough the skin conpared to conpet){é‘lgli)wnss 7.5

Efbia¢ did not contain alginate. This has beeny.s g/
substantiated in vivo where such 20 conposiftions

2-gwioab-methyl-areorhterenyd-4 edidyiior i-triggplo{ b5t he skin t han
t w.t hout al ginate. EXAMPLE 1 A conpos|fition

al(@%ﬁ‘pﬁ%ﬁen on 1) for use in the nethod accor|ding to the

Celogmant 1 nvention was prepared having the fp_glg;qvm ng
canponents: WD 2004/ 064796 PCT/ GB2004/ 000091 -13

AGUVRONENT CONCENTRATI ON  Par aquat di chl ori de0.29@/1g/ |

{ Aar ariia £ 1 AN SVNPROL AM 25 Y 15 21 a/l __AH Or-B
7\ -\ A = = vll 7 LT \ L=

T ayuat oTT) T TN TNXOL7TIVIT OO T

a ROSCL
Odr3s g/1  MANUTEX RM 10 g/|  Magnesi um sul [ghagé

gpraining 1.5 morecures of water of 74g/i—fygration
w%\cgtu c Acid To pH6.5 - 7.5 Enetic 1.5 g/ Td Titre

2-am no- 6-net hyl -5 -oxo-4-n-propyl -4, 5 -dihydro-5
-triazolo 1, 5 aJ-pyrimdine
AEROSOL OT-B contains 85 % sodium dioctyl sulfosuccinate and 15 % sodium benzoate.
SYNPROLAM 35 X 15 is an alkyl amine ethoxylate with a molecular formula that can be
written as R-N(CH,CH,0)H(CH,CH,0),H where the sum of x and y is 15 and R = C;3-Cjs.
MANUTEX RM is a high M alginate having a low calcium content (0.4% maximum) and a
1% solution viscosity of 200 to 400 mPas.
The composition had a viscosity as measured using using a Paar Physica Haake
MC1+ High Shear Rheometer at 25 °C at 300 s (“composition viscosity”) of 68.0 mPas.
The above composition was evaluated for skin irritation and dermal toxicity using the
published Regulatory Protocol OECD 404 and 402. This showed a significant reduction in

skin irritancy and dermal toxicity as compared with data on the commercial paraquat product

containing no alginate.
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15

Colourant 2.5 g/1 Antifoam0.25 g/I Cdour 0.1 g/l
Water To 1 litre AEROSOL OT-B contains 85 % sodi um
waelemeyd79s ul f osucci nate and 15 % sodi um benzoaP@r/GB2004/000091
SYNPROLAM 35 X 15 is an al kyl am ne ethoxylate with a
nol ecul ar fornmula that can beja-witten as
R- N( CH2CH20) XH( CH2CH20) yH where the sumof x and y is
15 and R = C13-C15. MANUTEX RMis a high Malginate
havi ng a | ow cal ci um con 4% maxi mum) and a 1%
solution viscosity of ZO%M épga The conposition
had a viscosity as nmeasured using using a Paar Physica
Haakk thpaeExapipis abiieaie wRk eddrdite thegonmmsionshag i Table 2.
("composition viscosity") of 68.0 nPas. 10 The above
conmposition was evaluated fofab®2 n irritation and
der mal toxi city using the publ i shed Regul at ory

TOECD 404 and 402 Thi's showed a Sl [CRGTRATION
C g é on in skinirritancy and der nal tox CI y as TIO

Pﬁ@q@@ﬂﬁ;ﬁlowdbh data on the commercial paraqupatoEgLaedquat ion)
containing no al m nate_ WD 2004/ 064796

Ga@rm@@m/ 000091 -14 EXAI\/PLES 2 - 6 In the15535 g/l

5 Table 2 COVPONENT CONCENTRAT] £ &

M_‘F@fieggﬂxg‘%ulghﬁﬂ;&ﬁéﬂﬁi]l@ %(écul‘g%@%@%f‘&f Il\/ggg ok ! gmn

hgldtpplnat e containing 1.5 nol ecul es of water Jof 74g/|

h\lrlr nfn on Ar\nf|r\ Af‘l rl To pl—l 6-5 75 Enpt 5 al1l

AgctigAGi- 6- et hyl - 5- 0xo0- 4- n- pr opyl - 4, 5- di hydrFBQBHtGrfaZé

Elndhc 1+ al - pyrimrdrme oot ourant— 25 g7 1 1.5 g/l
2-amino-6-methyl-5-0x0-4-n-propyl-4,5-dihydro-5-triazolo[ 1,5-
a]-pyrimidine

Colourant 2.5¢g/1
Antifoam 0.5 g/
Odour 10 g/l
Water To 1 litre

NANSA 1169-A is a 30 % w/w aqueous solution of Sodium Dodecyl Benzene
Sulfonate. Genamin T-150 is an alkyl amine ethoxylate with a molecular formula that can be
written as R-N(CH,CH,0),H(CH,CH,0),H where the sum of x and y is 15 and R = tallow.

The actual alginate added, its concentration and the skin irritation value of the
resultant composition using the SIFT test are shown in Table 3. In Table 3 the skin irritancy
value is measured in terms of the percentage reduction of skin irritancy (as measured by
paraquat skin penetration) relative to a relevant commercial standard containing 100 g/1
paraquat and no alginate. Thus values less than 100% show a reduced skin irritancy value
relative to the standard. Data are mean values from a minimum of six observations in the

SIFT protocol.




Antifoam 0.5 g/1 Odour 10 g/1 Water To 1 litre NANSA
1169-A is a 30 % w w aqueous sol ution of Sodi um

wheaenyd79Benzene Sul fonate. Genamin T-150 i s BeT/aBRopH/000091
am ne ethoxylate with a nol ecular formula that can be
10 witten as R-N(CH2CH20) , , H(£LH2CH20) yH where the sum
of x and y is 15 and R = tallow. The actual alginate
added, its concentration and the skin irritation val ue
of the resultant conposition using the SIFT test are
shown in Table 3. In Table 3 the skin irritancy value
is neasured in terns of therggregntage reduction of
skin |rr|tancy (as neasured by paraquat skin

penet ratton &I a Ve to—a T cvall COTT |
st and a;ia %Il AT 100 g/1 E 5 Jat I?e%% V%cség]n
al gi npt8#MO¥Hys val ues | ess t &@6 osr&W?P% &d

skin |Atitancy value relatijM&to the dJt/angaddet skigx a
are neeontainl ues from a mni nrum of six qlpsestvadionons i n
the SI160E/Iprot ocol . WO 2004/|064796 PCT/|GB2004/ 000091
15 TA Ea@laExarrpl e Al ginate |Concentratijon Rel ative

Ski n yomoer o ANGTERT@MVT T4 ancy Val ugso T (/' 1) %

araquat skin metrAationm —109g/ 1 ara uat 2
EAANUgngM 7 M‘g p m‘? 3—viAd T’%é%“v‘. 5—76%
MANUT RD 5 M-3-+5—63% MANU RD 3.5 5
MANUTEX_RM 7 |AYANETERRREX [P0 7 770 5 EXAMPLES 7 TO
19 4 MANUTEX RM 3.5 63%

MANUTEX RD 3.5
5 MANUTEX RM 7 47%
6 MANUTEXRD 7 77%

EXAMPLES 7 TO 19
In Table 4 the skin irritancy value is measured in terms of the percentage reduction of

skin irritancy (as measured by paraquat skin penetration) relative to a relevant pre-
commercial standard containing 200 g/l paraquat and no alginate. Thus values less than
100% show a reduced skin irritancy value relative to the standard. Data are mean values

from a minimum of six observations in the SIFT protocol.



In Table 4 the skin irritancy value is nmeasured in
terns of the percentage reduction of skin irritancy
w@ 2w4m0e8%0r ed by paraquat skin penetration) rePEL/GBeO0H©000091

a relevant pre- conmmercial standard containing 200 g/1
paraquat and no al gi nate. Thusjeval ues | ess than 100%
show a reduced skin irritancy value relative to the
standard. Data are nmean values 10 from a mi ni num of

si X observations in the Si FEA? %col . WD 2004/ 064796

PCT/ GB2004/ 000091 -16 TABL nponent Exanpl e No.
7 8 9 10 __Para t dichloride 200 g/l 200 g/l 200 g/l
Cogwogent (paraquat (|Faesmplat |(paraquat (paraduat i oh)
ion) ion) ion) | Emgty.c 0.5 ¢/1 1.5g/l 1.5g/1 1.5g/l
NANSA 1169A 63.{3g/ | Ig 3g/1 [63.3g/i |63.3g/1 | GENAMN T
150 31g/T 31 g/f1 3] -g/l 31 g/gl NMANULEX RM 9gpT 947
9g/1 9g/l Magnesi um Sul phatle 74q/l| {749/l 74q9/1 74491
Parafudt2i@hdoridef ogm 0.|298/g/1 0. 2201g/10. 2260 k/10. ’3@0) g/l
Col orant 2.5g/ | 2.Ei/PI 2. 5g/|l - Odour 0 1 9 g 1
0.1 g/1 0.1 g/1] AqdP#easi d Myapiat ¢ (ear 893% hH
5 To pH 7.5 6.5-7.5; ter T Litn olI’ |
Litre Litre Litlre SKiH Irri tg‘tnlil)on v F?Jn 60% goéé/o 57%
Eb%e % par aquat| skijro.pgmet r at1i.spi WO 2034/ 064736/1
PCT/. GB2004/000091
NANSA 1169A 63.3g/1 63.3g/1 |63.3g1 |63.3g1
GENAMIN T150 31g/1 31g/l 31g/ 31g/l
MANUTEX RM 9g/1 9¢/1 9g/1 9g/1
Magnesium Sulphate 74g/1 74g/1 74g/1 74g/1
1.5 H,O
Antifoam 0.25g/1 025g1 |0.25g1 |0.25¢1
Colorant 2.5g/1 2.5¢/1 2.5¢/1 -
Odour 0.1g/1 0.1g/l 0.1g/1 0.1g/l
Acetic acid TopH6.5- | TopH9 | TopHS | TopH-
7.5 6.5-7.5
Water To1Litre |Tol Tol To 1
Litre Litre Litre
Skin Irritation value 60% 58% 57% 52%
% paraquat skin
penetration




-17- Component Exanple No 11 12 13 Paraquat
di chl oride 200 g/1I 200 g/l 200 g/l (paraquat (paraquat
W@ panaeurad  ion) ion) ion) Enmetic 1.5g/1 1.5gPCT/GB2@A000091
NANSA 1169A - 63.3g/1 - GENAM N T 150 31g/l - -
MANUTEX RM 9g/1 9g/1 9g/1 Magrresi um Sul phate 749/ |
749/l 749/l 1.5 H20 Antifoam 0.25g/1 0.25g/1 0.25qg/1
Col orant 2.5g/l 2.5g/l 2.5¢g/1 Qdour 0.1 g/1 0.1 g/l
0.1 g/1 Acetic acid To pH 6.5- To pH To pH 7.5
6.5-7.5 6.5-7.5 Water To 1 Litre To 1 To 1 Litre

Cbﬁ&ggmﬁelatlve SKi N B3afp#0 %] 14% Triitationjval ue (%
based on paraquat |skin penetration|EXAMPLE|14 Exanpl e
14 further illdustrathNes the reduction in skin
H-H-at-on—obt-gi-hed—by—theaddition—5ofalginate in
respect of paraquatﬁlln thislgxanplelﬁhe Re ative Skin
PSRN T or | PR Bac By BB r beBBRI G
PCT] CB2004/ 000401 | P oo FUBARE) HHAGROR 004750
ion) ion) ion)
Emetic 1.5g/1 1.5gﬂ 1.5¢/1
NANSA 1169A - 63.3g/1 -
GENAMIN TlSO 31g/1 - -
MANUTEX RM 9g/l - 9g/1 9¢/1
Magnesium Sulphate 74g/1 74g/1 74g/1
1.5 H,O
Antifoam 0.25g/1 0.25g/1 |0.25g1
Colorant 2.5g/1 2.5g/1 2.5g/1
Odour 0.1g/1 0.1g/1 0.1g/l
Acetic acid To pH 6.5; To pH To pH
7.5 6.5-7.5 6.5-7.5
Water To 1 Litre | Tol To 1l
Litre Litre
Relative Skin 52% 26% 14%
Irritation value (%)
based on paraquat
skin penetration
EXAMPLE 14

Example 14 further illustrates the reduction in skin irritation obtained by the addition
of alginate in respect of paraquat. In this Example the Relative Skin Irritation Value is
expressed as a percentage of the value obtained for the exactly corresponding composition

containing no alginate.



-18- Conmponent Exanple No 14 Paraquat dichloride 200

g/l (paraquat

ion) Enmetic 0.5 g/l

Bi oSoft SDBS 30LA

wW@200g/064796CENAM N T150 43 g/1 MANUTEX RM 9g/| PCT/GB2004/000091
Magnesi um Sul phate 123.74gl1 heptahydrate Antifoam
0.59/1 Colorant 2.5g/1 GOdour;gd.1 g/1 Acetic acid To

pH 6.5 7.5 Wter To 1 Litre
Irritation value (% based on paraquat

Rel ative Skin 78 %
skin

penetration Bi oSoft SDBS 30LA is a 30 % w w aqueous
sol ution of sodi um dodecyl

benzene sul fonate. WD

Irritation value (%)
based on paraquat

skin penetration

C3RR8LGR4 796 PCT/ 0091 -19 CLAIMS 1. A nethod
of dermal protgctijon foll owing contact between the
skin and a conposi thon conprising a bipyridylium

—herbi-ei-de—whi-eh—+gthed—eoenpHi ses incorporating an
alginate in sal d ddffposition. 5 2. A method accor di ng

PIAq S A dmckiden Wi Qob%ﬂ bipyridiumherbicide is a

?aquat sa
(paraquat
ion)

Emetic 0.5 g/

BioSoft SDBS 30LA 86 g/l

GENAMIN T150 43 g/l

MANUTEX RM 9g/1

Magnesium Sulphate 123.74g/1

heptahydrate

Antifoam 0.5g/1

Colorant 2.5g/1

Odour 0.1g/1

Acetic acid To pH 6.5-

7.5

Water To 1 Litre

Relative Skin 78 %

BioSoft SDBS 30LA is a 30 % w/w aqueous solution of sodium dodecyl benzene sulfonate.
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3. A nethod according to claim1 in which the

bi pyridyliumherbicide is a diquat salt. 4. A method
wW@ewanedi’ng to claiml1l in which the bipyridi um Per/Beiode00091

is a mxture of a paraquat salt and a diquat salt. 5.

A net hod according to any of ifwe preceding clains

wherein the conposition is an 10 aqueous concentrate

conposi tion containing at |east 25 grans per litre of

bi pyridyliumion. 6. A neth z’-ﬁ[@féﬂdi ng to claimb5

wherein the conposition contai rom 50 grams per

117 tr e\ }eth380f aeadm pResctioh F81Rwahg BhRYd ibeddeH Md & arfd a Edmposition

met hod according to any of the preceding clains

wher ePmprisiag abayagelivm hedidide whith mehaghtongfristhmcorporating an

alginate. is 5d£n)00 t0..250, 000. 8. A nethod according to

cl ai ﬁ%?%‘é‘rsgi FOMPOSIH9Br age nol ecul ar wei.ght is from

i L M R R PR e B i paraguat sa

3t he Aanghndaecording toosteitn 1 o RBRBRelspyr2Q/1ihth hetbioRlchosd diquat salt.

accor.di n o claim9 wherein the 1% Sol.ution Viscosity

Fof t ﬁem%\tﬂ&‘i% ﬁ%FPéﬁPQO {lpighi WBICE Urgyppystium hembicide ifes miidure of a
accopghieht k0t MWa @fudihgtpr ecedi ng cl ai ms wherein the
concentration of the alginate in the conposition is

5f r omAdmetbodacogtding tb2anyAf et frect diarpodaittis Rehetdin eeaiomMpbdition is an
wherein the coqcentrati on of the al qi nate in the 25
conp BB HPICENtFaiG,FRmBPqsHiop oy aining af least A3 grages per litre of

accopkidiRg1iugh Ry of the preceding clainms wherein the
conpolg?l??%n contains one or nore surfactants. 14. A

6.met hadnetbedbaatorijng © daiy Divherei the ecrapdsigorcdontdits from 50 grams per
osition_contains _ an enetic. 30 15. A

wher gi
maf3 Lﬁ%@%@ré&ﬂ PEdIEG RS bpyridyiuBieRedi ng cl ai ns
7.Wwhe rﬁinﬁ’etﬁ&?ac‘égfm%sﬂotah9 Bf GRNr&Bfg il Rl fie average molecular

weight of the alginate is 5,000 to 250,000.

8. A method according to claim 7 wherein the average molecular weight is from 10,000
to 200,000.
9. A method according to any of claims 1 to 6 wherein the 1% Solution Viscosity of the

alginate is from 2 to 2000mPas.

10. A method according to claim 9 wherein the 1% Solution Viscosity of the alginate is
from 2 to 1,500 mPas.

11. A method according to any of the preceding claims wherein the concentration of the
alginate in the composition is from 1 to 50 g/l.

12. A method according to claim 11 wherein the concentration of the alginate in the
composition is from 5 to 15 g/l.

13. A method according to any of the preceding claims wherein the composition contains
one or more surfactants.

14. A method according to any of the preceding claims wherein the composition contains
an emetic.

15. A method according to any of the preceding claims wherein the composition contains

a purgative.



